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COMMENT  AND  CRITWJSM, 

To  MA!rr  PEOPLE  in  this  practical  era,  the  mani- 
feeit  usefulness  of  work  done  affords  the  only 
^«T:aiLible  stsmdard  of  judging  every  thing.  It  is 
I  the  while  to  see  how  the  ctiast  survey  abides 
test ;  for  it  can  point  to  its  Bvstem  of  chxuts 
overing  everj^  harbor  of  prominence  in  the  coun- 
try, and  nearly  all  the  shore-line  between  them, 
all  the  principal  rivera  to  the  head  of  tidal  influ- 
ence, and  Lake  Champlain  ^  to  itB  researches  and 
publications  relating  to  terrestrial  magnetism,  and 
its  magnetic  charts ;  to  the  tide-tables,  published 
annually,  of  the  ports  on  the  Atlantic,  Gulf,  and 
Pacific  coasts  ;  to  the  '  CoaiJt  pilots '  for  the  At- 
lantic and  Pacific  coasts  and  Alaska;  to  its  ex- 
plorations and  discoveries  in  physical  hydrography  ; 
to  its  transit-of- Venus  and  eclipse  expeditions,  and 
itude  determinations  in  Alaska  and  in  foreign 
onntries  ;  to  its  work  on  tlie  Isthmus  of  Panama ; 
to  the  numerous  8<»ientific  publications  on  all  sidv 
jects  relating  to  or  connected  with  its  work ;  to 
the  determinations  of  the  force  of  gravity  in  all 
t  of  the  worlfl  ;  to  very  considerahle  improve- 
Qents  in  geodetic  and  field-astronomicid  instru- 
aents :  and  to  the  present  jierfected  system  of 
eights  and  measures,  which  has  secured  har- 
iQOViy  not  only  within  the  United  States  by  sup- 
atandanl  weights  and  measures  to  every 
,  to  the  principal  custom-iionses,  and  to  the 
cultural  colleges  in  the  several  states,  hut  also 
our  own   country  and  foreign  nations. 


Such  an  amount  of  scientific  and  pmcticul  work 
of  the  idghest  merit  could  not  possibly  have  been 
accomiitished  except  under  the  wisest  organization 
and  the  mctst  efficient  supervision.  The  character 
of  this  work  is  itself  the  suflicient  argument  for 
the  maintenance  of  that  organization.  With  so 
exceptional  a  record  of  w*ork  actually  accom- 
plished, embracing  so  much  that  is  of  immediate 
No.  102.  — 18dft. 


eoonomic  hearing  upon  the  welfare  of  the  coun- 
try and  the  conservation  of  national  interests,  the 
survey  neetl  have  little  fear  of  hostile  criticism. 
nnd,  least  of  all,  that  having  its  origin  in  personal 
uv  political  motive.  The  obviously  useful  charac- 
ter of  a  large  part  of  this  work  shows  that  it  is 
of  real  and  direct  value  to  the  nation,  apart  from 
its  purely  scientific  merit. 


There  is  no  portion  of  North  America  where 
complete  and  long-continued  series  of  tidal  olaser- 
vations  are  more  important,  and  will  yield  more 
Interesting  results,  than  the  coast  of  Canada,  The 
great  rise  and  fall  in  8t»rae  p>ortions,  and  the  anom- 
alous conditions  and  irregular  and  unequal  tidal 
currents  prevailing  along  its  deeply  indented  shores, 
render  a  careful  study  of  them  a  matter  of  serious 
interest  from  lx>th  a  scientific  and  practical  point 
of  view.  We  are  glad  to  see  tliat  the  matter  has 
been  attracting  attention  among  our  neigkhora, 
and  that  the  different  c(*mmercial  bodies  of  Can- 
ada have  moved  in  the  matter.  A  report  on  the 
subject  by  a  committee  of  the  British  association, 
at  tlie  Al^erdeen  meeting,  shows  what  has  been 
done,  and  what  is  proposed.  The  matter  is  one 
more  of  general  than  local  im|M>rt4ince.  As  such, 
it  appears  to  be  well  worthy  the  attention  of  the 
imperial  government,  wliieh,  at  small  cost  to  itself, 
can  here  proj^erly  come  to  the  aid  of  the  colonial 
defiartmerit  of  marine,  in  the  interest  of  the  com- 
merce and  navigation  of  the  world.  Tirjal  oljeer- 
vations  on  the  eastern  coast  of  America  have 
gained  a  new  importance  since  the  coast  and 
geodetic  survey  has  confirmed  by  recent  observa- 
tions its  announcement,  some  yeiirs  since,  that 
there  are  tidal  fluxes  in  the  Gulf  Stream,  and 
variations  of  its  vekn^ity  due  to  half-monthly 
changes  in  the  relative  sea-levels  of  the  Atlantic 
and  Gulf  of  Mexico, 


Judged  by  the  result,  it  would  m*Qm  that  the 
civil  engineers^  convention,  recently  held  at  Cleve- 
land, to  consider  the  relations  of  civil  and  mili- 
tary engineers,  fouufl,  that,  like  on  historical 
gathering  at  £phesus,  it  had  come  together  with- 
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out  suflScient  reason.  Congress  is  asked  by  the 
convention  to  *  organize  a  civil  bureau  of  public 
works '  in  a  certain  way,  and  for  certain  reasons. 
It  is  difficult  for  an  onlooker  to  interpret  the  way 
and  reasons,  otherwise  than  that  the  army  engineers 
are  in  possession  of  a  good  thing  which  some  of 
their  civil  brethren  covet :  hence  the  intervention 
of  congress  is  invoked  to  change  the  established 
order,  to  put  the  one  class  out  and  the  other  in, 
or,  if  this  may  not  be»  that  the  good  thing  be  at 
least  di\ided.  The  reasons  given  are  weak,  and 
open  to  dispute,  some  easily  refuted  ;  and  the  re- 
quest that  the  basis  of  organization  of  the  pro- 
posed bureau  should  be  studied  and  reported  on  by 
a  board  consisting  of  seven  members — three  mili- 
tary engineers,  three  civil  engineers,  and  a  lawyer 
—  savors  quite  strongly  of  place-making  for  some 
of  the  leaders  in  the  movement.  All  this  is  un- 
fortunate. There  are  strong  and  good  reasons 
why  the  organization  for  the  conduct  of  public 
works  should  be  recast,  just  as  necessity  for  re- 
organization has  been  found  in  other  departments 
of  administration.  That  these  reasons  exist  is 
proven  by  the  fact  that  a  letter  from  the  chief 
of  engineers,  U.  S.  army.  General  Newton,  was 
read  at  the  meeting,  expressing  sympathy  with 
any  move  which  would  better  the  public  ser- 
vice. The  betterment  of  the  public  service 
ought  to  have  impressed  itself  upon  the  Cleve- 
land meeting  as  being  the  only  ground  upon 
which  they  could  go  before  the  country  with 
reasonable  expectation  of  being  listened  to.  In- 
stead of  this,  the  convention  considered  the 
question  as  one  of  class,  and  seeks  to  secure  class 
legislation  in  a  way  which  is  itself  a  suggestion 
that  congress  is  incapable  of  doing  its  own  work. 

THE  COAST  AND  GEODETIC  SURVEY, 

The  time  was  long  ago  when  any  one  would 
think  of  asking  what  is  the  use  of  having  any 
coast  survey  at  all,  —  one  might  almost  say,  long 
past,  when  any  one  would  expect  that  the  work 
of  such  an  organization  could  ever  be  brought  to 
an  end.  As  originally  constituted,  by  the  act  of 
1848,  the  organization  was  empowered  to  proceed 
with  the  acctu-ate  mapping  of  the  Atlantic  and 
Pacific  coasts  of  the  United  States,  —  a  work  which 
involved  a  trigonometric  survey  of  the  coast-lands 
to  be  conducted  with  the  utmost  precision.  This 
formed  also  the  only  suitable  basis  for  the  hydrog- 
raphy of  the  coasts. 

Those  interested  in  the  thorough  prosecution  of 
this  work  were  not  slow  to  appreciate  the  obvious 


advantages  of  connecting  the  independent  surveys 
of  these  coasts  into  a  single  homogeneous  system. 
The  surveys  of  individual  states  might  thus  be 
supplied  with  the  precise  determination  of  points 
for  their  own  topographic  and  geologic  work,  and 
the  entire  domain  of  the  United  States  be  covered 
by  a  net-work  of  triangles  of  the  utmost  accuracy. 
The  foundations  of  this  vast  work  were  laid  nearly 
fifteen  years  ago;  and  in  its  execution  natural 
precedence  has  been  given  to  tliose  regions  where 
there  was  the  most  urgent  call  for  the  work. 
Such  a  connecting-link  is  a  necessary  part  of  a 
survey  of  the  *  coasts  and  adjacent  islands,  etc.,  of 
the  United  States,'  as  originally  provided  for  by 
law,  in  order  to  bring  into  harmony  the  measure- 
ments along  the  Atlantic  and  Pacific  coasts.  As 
Professor  Hilgard  has  pointed  out,  this  is  suffi- 
ciently obvious  to  allow  the  belief  that  it  would 
have  been  specified  in  the  original  law,  if,  at  the 
time  of  its  enactment  (1807),  the  country  had  had  a 
*  western  coast.' 

But  this  is  not  all :  what  is  the  obvious  require- 
ment of  the  law  has  led,  in  addition,  not  only  to 
the  incidental  accomplishment  of  important  sci- 
entific results,  but  also  to  many  advantages  of  the 
most  practical  significance.  To  appreciate  the 
former,  we  need  only  recall  that  our  national 
domain  extends  in  an  east  and  west  line  over 
about  one-eighth  of  the  circumference  of  the 
entire  earth,  and  that  the  accurate  measurement 
of  this  line,  as  undertaken  by  the  survey,  will 
constitute  much  the  longest  arc-parallel  ever 
measured  for  determining  the  size  and  figure  of 
the  earth.  The  same  survey  will  afford  accurate 
elevations  of  a  multitude  of  points  above  a  com- 
mon datum  plane,  and  will  show  the  relation  of 
the  mean  level  of  the  Atlantic  and  Pacific  oceans. 
From  a  purely  scientific  starti-point,  these  would 
be  reasons  enough  for  completing  the  transcon- 
tinental survey  as  originally  outlined  ;  but  let  us 
see  what  some  of  the  practical  advantages  of  the 
work  are.  To  begin  with,  this  already  well- 
advanced  scheme  of  a  national  survey,  from 
ocean  to  ocean,  provides  every  subsidiary  state 
survey  with  an  accurate  base-line.  How  imjx)r- 
tant  this  is  will  appear  if  one  attempts  to  conjoin 
the  hitherto  existing  surveys  of  adjacent  states. 
Discrepancies  of  many  miles  are  frequent;  for 
example,  **The  best  maps  of  the  states  of  Ohio, 
Indiana,  and  Kentucky,  constructed  upon  inde- 
pendent data,  when  put  together,  leave  no  delinea- 
tion of  the  Ohio  River.  Between  the  land-survey 
maps  of  Illinois  and  Missouri,  the  Mississippi  River 
presents  in  places  wide  lakes,  while  in  others  it 
entirely  disappears."  The  transcontinental  link 
also  adjusts  the  lines  and  points  of  the  public 
land  surveys,  and  fiunishes  the  necessary  data 
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for  the  compilation  of  town»  county,  and  state 
ftpB  of  the  utmiiet  pitKision.  Nor  is  the  fact 
et  8i>;;ht  of  that  in  time  it  will  hiecome  neceBSiirj 
to  Imvt?  an  uljwjJately  currect  map  of  the  entire 
&rv<ti  (.if  ihe  Uiiitetl  Siatc*8,  Work  of  this  ciiaracter 
khnsi  lyf^n  for  years  in  progress,  ami  in  its  continu- 
r^nc^f  rests  the  only  jK>ssibility  of  bringing  har- 
mony intj»  what  is  now  utter  confusion. 

All  who  iiave  taken  even  the  least  cognizance 
of  the  acientific  methods  systematically  pursued 
by  the  ecia«t  survey  will  exj^erience  no  difficulty 
in  (feeing  that  the  uninterrupted  exertions  of 
scores  of  tmine^l  observers  and  calculators  are  de- 
manded in  conipielinK  the  thorough  survey  of  so 
tpxti^n<Ied  a  field  as  that  of  tlie  Atlantic  and  Gulf 
f  i»«^aat.  Very  few  outside  of  those  actually  engaged 
in  such  work  take  occasion  to  kuuw  the  degree  of 
pnx^ision  sc»ught  and  attained  in  these  investiga- 
Hons :  nor  is  it  a  matter  of  common  information 
rthat  the  work  has  so  far  a^lvanced  tlifit  the  survey 
of  the  Atlantic  and  Gulf  coast  is  about  nine-tenths 
coiiiplete<J-  The  slightest  knowledge  of  the  neces- 
lary  conditions  is  sufficient  to  sliow  that,  even 
wlien  the  entire  extent  of  the  coast  lias  once  been 
charteiJ,  a  large  amount  of  work  must  continually 
be  dooe,  in  order  to  maintain  the  correctness  of 
the  charts,  and  '  Coast  pilots '  or  sailing-directions. 
Professxir  Hilgard  eflrtlmates,  that,  in  order  to  keep 
up  this  work,  a  force  of  two  parties  will  be  re- 
k  quired  —  one  ashore  and  one  afloat  —  in  each  of 
five  districts  between  Passamatjuoddy  Bay  and 
the  Rio  Orande. 

The  entrance  of  the  important  harbor  of  New 

York  is  kept  under  amiual  examination,  tn  order 

Ui  keep  track  of  the  changes,  and  to  control,  if 

[poesible,  their  causes.    A  complete  re-survey  of  the 

fgrctat  thoroughfare  of   Long  Island  Sound  is  in 

ipnigress,  as   In   time  great   changes  have  taken 

place,  nnd  many  localities  have  very  much  grown 

in  im|«>rtance.     Also  tliorough  re-surveys  arepro- 

Lgrei«iing  in  other  waters  as  rajjidly  as  the  limited 

Juppnjpriations  for  this  work  will  allow. 

Tlie  survey  of  the  Pacific  coa^t.  between  San 
Diego  (the  Mexican  boundary)  and  Fxicu  Straits, 
with  Puget  Sound,  is  alxiut  tiiree-fifths  completed; 
and  tJie  publication  of  charts,  sailing-directions, 
and  tide-tables  Is  proportionally  advanced.  The 
'^aine  considerations  in  regard  to  future  re-siu"- 
%i*y»  hold  hf<re  e^jually  with  the  At  Untie  (*oast: 
tme  re-survey  of  Han  Francisco  Bay  was  made 
about  twelve  years  ago,  and  a  new  one  is  now 
^  Btrtmgly  urge<l.  In  the  territory  of  Alaska,  no 
iMOUte  or  exact  surveys  have  j^et  been  under- 
as  the  condition  of  the  country  does  not 
XI  for  tJiem  :  but  a  good  deal  has  been  done 
in  the  way  of  geographical  exploration  and  hydro- 
fFipldc    reci^naissance,    while    many   charts  of 


approximate  correctness  have  been  published,  as 
well  as  a  volume  of  sailing^ilirections.  Mention 
must  V>e  made,  in  this  conni*ction,  of  the  explora- 
tions of  the  Gulf  Stream,  liaving  for  their  object 
the  discovery  of  the  laws  which  govt^rn  it,  with 
the  view  of  t;iking  due  acccmnt  of  it  in  navigation 
«a  an  indication  of  the  appmach  to  our  shores  :  as 
also  of  the  practical  researches  into  the  distribu- 
tion and  hiws  of  cliange  of  the  earth's  magnetism, 
by  which  we  have  Ijeen  enabled  to  ascertain  the 
variation  of  the  c«mn)a8s  along  the  coasts,  as  well 
as  over  the  whole  coimtry,  —  a  knowledge  ecjually 
imix>rtant  to  the  mariner  and  to  the  land-surveyor. 

In  no  <lepartment  of  its  coast  operations  is  the 
practicHl  usefulness  of  the  survey  more  apjwirent 
than  in  its  systematic  researches  and  publications 
i"elating  to  the  s^jfety  of  navigation.  Foremost 
among  these  are  the  thorough  series  of  observa- 
tions of  the  tides.  In  addition  to  this,  atl vantage 
is  taken  in  the  most  practical  way  of  all  discover- 
ies and  developments  affecting  the  safety  of  navi- 
gation by  tlie  printing  and  wide  circulation  of  tlie 
series  of  '  notices  to  mariners."  During  tlie  year  I 
188:3-84,  for  ejtample,  twelve  such  notices  were 
published  as  warnings  to  navigators  against  newly 
dJscoveretl  or  newly  develoj-ied  dangers.  Also 
the  studies  ot  officers  of  the  siUTey  in  the  depart- 
ment of  physical  hydrogi-aphy  have  led  to  results 
of  the  highest  practical  importance  in  our  com- 
merce and  navigation. 

In  his  late  message  to  congress,  the  President  of 
the  Unite+l  States  alludes  once  more  to  the  thread- 
l>are  subject  of  transfer  of  the  cx>a8t  and  getidetic 
siu-vey  to  the  navy  department.  Three  years  ago 
the  superintendent  of  the  survey,  in  a  letter  to  the 
secretary  of  the  treasury,  reviewed  the  whole 
ground  in  the  most  thorough  and  imjiartjal  man- 
ner, con4*luding  with  the  following  points  in  opjio- 
eitton  to  this  pro|>oBed  transfer.  They  may  be 
advantageously  citeil  here  :  — 

*'1°.  Tlie  present  system,  fierfected  nearly  forty 
years  ago,  has  proved  thoroughly  efficient,  eco- 
nomical, and  satisfactory  tu  the  country.  It  10 
wise  to  hold  fast  to  that  which  has  t)etm  proved  to 
be  good. 

'*  2''.  It  affords  to  the  navy  idl  the  advantages  that 
can  legitimately  be  claimed.  It  employs  as  many 
of  its  officers  in  service  afloat  as  can  be  atlvan- 
tageoualy  used  in  hydrography.  The  employment 
of  a  larger  number,  in  the  event  of  a  transfer, 
would  result  in  training  naval  officers  to  be  ge<Kie- 
sists,  topographers,  chiefs  of  technical  bureaus,  and 
in  withdrai^ang  their  interests  and  habits  from  the 
naval  service  pn^per, 

*•  3\  Tlie  etiiciency  of  the  sendee  would  suffer  bj* 
the  loss  of  ambition  and  emulation,  wliich  exist  at 
present  in  a  high  degree,  but  which  lind  no  stimu- 
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lus  in  a  service  where  no  positions  of  responsibility 
and  direction  are  open  to  civil  experts,  however 
great  their  attainments  and  devotion  to  the  public 
service." 

Some  months  subsequently,  in  a  letter  to  the 
committee  of  the  National  academy  of  sciences,  the 
superintendent  added  the  important  considerations 
that  the  naval  officers  detailed  by  their  department 
for  coast-survey  duty  are  almost  without  exception 
well  pleased  with  their  service  in  this  capacity, 
although,  in  reaUty,  more  arduous  than  the  regular 
routine  of  the  navBl  service  in  time  of  peace.  They 
are  at  all  times,  however,  perfectly  under  the  con- 
trol of  the  navy  department,  and  subject  to  being 
detached  and  ordered  upon  other  duty.  No  officer 
of  the  navy  above  the  rank  of  commander  is  at- 
tached to  the  survey,  and  most  of  the  officers  are 
of  the  grades  between  ensign  and  lieutenant.  In 
this  survey  work  they  obtain  a  most  valuable  ex- 
perience, which  stands  them  in  great  stead  on 
foreign  stations. 

The  alleged  duplication  of  work  by  the  coast 
survey  and  the  hydrographic  office  of  the  navy 
department  is  often  urged  as  a  reason  for  the 
transfer  of  the  survey  to  the  navy ;  but  in  reality 
there  is  no  clashing.  The  special  work  of  the 
hydrographic  office  consists  in  publishing  charts 
of  foreign  coasts  for  the  use  of  the  navy  and  our 
commercial  marine,  as  also  of  directing  surveys  on 
foreign  coasts  by  our  naval  vessels  when  their  op- 
portunities permit.  The  functions  of  the  two  offices 
are  thus  entirely  different. 

The  hydrographic  work  conducted  by  the  coast 
survey  along  our  own  shores  is  not  a  nautical  sur- 
vey, but,  properly  speaking,  a  trigonometrical  sur- 
vey, in  which  the  positions  of  the  depths  observed, 
and  of  rocks  and  shoals,  are  determined  by  the 
observation  of  angles  upon  objects  on  shore,  which 
are  known  by  the  triangulation  and  topography. 
The  hydrography  is  closely  co-ordmated  with 
these,  and  cannot  be  separated  from  them  without 
losing  much  of  its  present  excellence. 

David  P.  Todd. 


RECENT  CHANGES  IN  CORNELL  UNI- 
VERSITY, 
The  growth  and  prosperity  of  Cornell  university 
are  shown  in  the  measures  which  its  trustees  are 
taking  to  enlarge  and  strengthen  its  faculty. 
The  value  of  a  university  lies  in  its  teaching 
force.  Ck)niell  university  has  been  put  by  its 
benefactors  on  a  firm  financial  basis,  and  the  trus- 
tees are  wisely  preparing  to  employ  its  increased 
revenue  in  adding  to  its  facilities  for  instruction. 
The  most  important  of  these  new  measures  is  the 
re-organization  of  the  Sibley  college  of  mechanical 
engineering,  with  Dr.  R.  H.  Tliurston  as  its  direc- 


tor. Following  this  are  the  measures  just  consum- 
mated and  announced,  providing  for  other  changes 
in  the  faculty.  Dr.  Wilson,  the  distinguished 
and  venerable  professor  of  moral  and  intellectual 
philosophy,  and  Professor  Schackford,  the  professor 
of  rhetoric  and  general  literature,  are  retired  at  the 
end  of  the  present  year  with  liberal  allowances.  A 
professorship  of  pedagogy  has  been  established ; 
and  Prof.  S.  G.  Williams,  now  occupying  the  chair 
of  geology,  is  appointed  to  the  new  professorship. 
As  this  is  a  new  feature  in  our  New  York  colleges, 
the  results  of  the  experiment  are  looked  to  with 
great  interest.  Professor  Williams  has  had  an 
unusual  training  for  such  a  professorship.  As  a 
teacher  in  preparatory  schools,  as  a  superintend- 
ent of  schools,  and  a  professor  in  Ck)mell  university, 
he  has  enjoyed  an  experience  which  will  enable 
him  to  put  himself  in  sympathy  with  those  who 
are  preparing  themselves  for  teaching,  and  to  give 
them  whatever  aid  is  possible. 

The  retirement  of  Professor  Williams  from  the 
chair  of  geology  enables  the  trustees  to  consolidate 
the  now  separate'  departments  of  geology  and 
paleontology  in  one,  and  to  promote  Prof.  H.  S. 
Williams,  who  has  occupied  the  latter  chair,  to  the 
professorship  of  geology  and  paleontology.  Other 
changes  are  either  made  or  contemplated  which 
will  still  further  re-enforce  the  board  of  instruction. 
Not  the  least  important  of  these  changes  is  the  in- 
crease in  the  salaries  paid  to  all  the  principal  por- 
feesors.  The  inadequate  compensation  heretofore 
allowed  has  cost  the  university  in  several  instances 
the  loss  of  men  whom  it  would  have  been  glad  to 
retain.  Two  of  the  professors  are  to  receive 
(3,200  each ;  eleven  others,  $3,000  each ;  and  in 
other  cases  the  stipends  have  been  proportionately 
increased.  S. 

THE  ABBOTT  COIjLECTION  AT  2HE  PEA- 
BODY  MUSEUM, 

The  collection  of  stone  implements  made  at 
Trenton,  N.J.,  by  Dr.  C.  C.  Abbott,  now  on  exhi- 
bition in  one  of  the  recently  opened  rooms  of  the 
Peabody  museum  of  archeology  at  Cambridge,  is 
one  of  the  most  important  series  of  the  kind  ever 
brought  together,  and  one  which  archeologists  will 
consult  for  all  time  to  come.  It  contains  more 
than  twenty  thousand  stone  implements  and  sev- 
eral hundred  associated  objects,  made  of  bone, 
clay,  and  copper,  with  several  pipes  and  n\imerous 
ornaments  and  carved  stones. 

There  are  several  considerations  which  give  the 
collection  exceptional  importance.  First,  it  was 
brought  together  from  a  very  limited  area  by  a 
single  archeologist ;  all  the  specimens  having  been 
found  by  Dr.  Abbott  upon  liis  own  farm  and  its 
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itnnitftjiute  vicinity,  with  the  exception  of  some  of 
lie  jtfilt'olithic  implements,  txml  even  these  were 
tiund  within  an  extreme  ra<lui9  of  four  miles. 
B«1,  the  gjjtlieriiigB  in  tliis  limited  region  have 
8o  long  continued  and  &o  thorough,  that  tlie 
result  is  a  collection  whirh  shows  eii  masse  tlie 
work  of  the  peoples  who  inhabited  the  Delaware 
Jley  at  different  periods,  in  a  manner  and  to  an 
tent  n*»ver  before  obtained  from  any  part  of  this 
untry.  and  probably  not  from  any  other  part  of 
'the  worlds  Thinl,  the  collection  is  the  same 
which  fonnetl  the  basis  of  Dr,  Abbott's  volume  on 
•rrimitivt'  industry,'  imd  hns  been  arranged  by 
Dr.  Abbott  himself,  under  the  direct  8nj»er\i8ioii 
of  the  nirator. 

As  now  arranged,  the  Abbott  collection  exhibits 
at  one  and  the  same  time  tlie  Bequence  of  i)eoplea 
iiJ  the  valley  of  the  Delaware,  from   ]jaleolithic 
man  tlircmgh  the  intermediate  period,  to  the  re- 
crtJt  Indians,  and  the  nuinericid  proportion  of  the 
many  formg  of  tlieir  implements,  each  in  its  time. 
It  thus  forms  an  exhibition  at  once  instructive  to 
the  general  visitor,  and  c>f  great  importimce  to  the 
fierious  student.     It   is  indeed  doubtful  whether 
any  similar  collection  exists,  where  a  student  can 
at  her   so  much    information    at   sight,  as  here, 
rbere  the  natural  pebbles  from  the  gravel  Ix^gbi 
ilhe  series,  and   the  beautifully  chipped   points  of 
rchert.  jasper,  and  quartz,  terminate  it  in  one  direc- 
tion, and  the  pohalied  celts  and  gi*<Kived  stone  axes 
in  the  other. 

The  paleolithic  implenjents  from  the  gravel  and 

from  the  talus  include  nearly  all  found,  some  of 

them  ix>ming  from  a  depth  of  thirty  feet  in  the 

gravel :  with  one  exception,  a  black  ftint,  they  are 

maile  of  a  baril,  fiDe-grtiined  argillite  ;  many  are  but 

lldightly  chipped,  while  others  are  of  well-defined 

Clcnrms,  similar  to  the  paleoliths  *>f  the  oM  world. 

rWith  these  fijietnmens  are  tlie  huoum  ^ktdl.  under 

f  jaw,  and  wiMdorrT-t4Xitlu  fr«uijd  at  diilerunt  times 

hi  the  same  gravel  as  the  implements. 

F<dK»wing  the  |>aleoliths  are  the  several  thousand 

rude  ami  greatly  weathered  iKunts  and  flakes  of 

.argillite  at  \ariou8  forms.      Tlie  relative  imjxir- 

llftnce  of  the  different  sorts  to  the  people  who  used 

'them  is  shown  in  an  instructive  way  by  grouping 

anil  lieaping,  so  tliat  the  eye  at  once  takes  cogni- 

LjBauce  of  this,  while  it  detects  at  the  same  time  the 

'individuality  of  the  makers.     These  points  Ijelong 

to  the  middle  pt^riod  of  occupation  of  the  valley  ; 

never  found  in  the  gravel,  tJiey  are,  as  a  whole, 

L  jnurh  older  than  the  mere  surface  siiecimens  and 

^tlio^  from  graves. 

To  these  latter,  the  wrirk  of  the  recent  Delaware 

IndltijtH.  Ixdong  the  rude  scrai»ers  made  by  simply 

4  pebble,  the  rudely  chip|>ed  agricultural 

L...  ...i.^jiitfi  of  several  kinds  of  stone,  and  the 


chipped  scrapers,  many  of  which  are  beautiful 
illustrations  of  tliis  kind  of  work.  These,  like  the 
arrow-heads,  knives,  and  large  spear-like  imple- 
ments shown  in  an  adjoining  case,  are  made  from 
jasi)er  of  different  colors,  as  well  as  from  chert 
and  quarts,  and  are  shown  in  great  variety  and 
number.  Of  the  other  forms  of  implements , 
also  illustrated  by  many  varieties  of  each,  are 
the  Immmer-stones,  nibbing  and  polishing  stonea, 
flitted  stttnca,  mortars  and  pestles,  celts  and  axes. 

The  ornamental  stones  are  of  various  shapee, 
some  of  them  simply  |>erforated  j  the  so-called 
gorgets  arv  in  various  stages  of  manufacture,  and 
tliere  are  several  carvings  representing  human 
heads.  A  few  [jipes  cut  out  of  stone  illustrate  the 
Delaware  tyx»e  of  tobacco  pij^e,  while  numerous 
fragments  of  jjoltery  show  tliat  they  were  also 
made  of  clay.  Tlie  potsherds  exhibit  a  consider- 
able variety  of  ornamentation,  principally  by  in* 
ciBed  lines,  though  many  are  cord-marked,  and 
others  have  impressed  designs.  Two  B|^ear-head» 
of  hammered  native  copper  and  a  little  group  of 
miscelLineous  objects  are  exhibited  separately. 

Another  group  of  sj^ecimens,  not  included  in 
the  enumeration  given  above,  though  by  no  means 
an  im important  i>art  of  the  exliibit,  are  the  chips 
and  refuse  material  of  an  Indian  workshop.  Tliis 
large  mass  was  sifttnl  from  the  dirt  in  a  single 
spot  a  few  feet  in  diameter,  evidently  from  where 
some  Indian  long  worknl  in  fasliioning  various 
implements.  In  the  mass  are  thousands  of  cliips 
of  stones  of  various  kinds,  liroken  specimens, 
failures,  hammer^tones,  and  nodules  of  jasper 
brought  to  the  place,  but  still  unwrought. 

The  coilecti«»n  imd  its  arrangement  are  invalu- 
able, unique,  and  of  extreme  im[>ortance  to  all 
who  wish  to  study  the  stone  age  of  our  Atlantic 
coast.  It  reflects  great  credit  upon  the  industry 
and  sharivsightedness  of  the  collector,  and  ex- 
Ulh'iiti  aw  well  the  same  i^erspicacity  and  serious 
methrnl  tliat  is  ii  marked  feature  of  the  entire 
museum.  Tlie  problem  of  the  exhibition  of  arche- 
ological  objects,  so  that  they  may  themaelves  give 
the  most  significimt  and  instructive  leasorw,  with- 
out reflecting  transitory  tlioories,  has  found  an 
exceDent  solution  at  Cambridge. 


FTEST  LESSO^S  IN  PHILOSOPHY. 

Professor  De  Morgan,  in  his  wonderfully  witty 
*  Budget  of  paradoxes,'  speaking  of  the  dislike  of 
most  people  to  discriminate  beyond  a  certain 
point,  says,  that,  for  the  majority,  "all  such 
things  as  distinctions  are  evasions,  subterfuges, 
come-offs,   loo|>holes.    etc,     They   would  hang  a 


Firnt  Icsnotut  t>i  pkiUmophtf,  being  an  introduction  to 
metaphUiir  and  lotfic  for  b^ifintitrv.  By  M.  S.  UajhOLWY. 
New  York.  Scribner  if  U>i/orc|,  l^n.    l6^ 


SCIENCE. 


[Vol.  vn.,  No.  153 


man  for  horse-stealmg  under  a  statute  for  sheep- 
stealing,  and  would  laugh  at  you  if  you  quibbled 
about  the  distinction  between  a  horse  and  a 
sheep."  This  certainly  is  most  solemnly  true,  and 
is,  among  other  things,  the  reason  why  people,  as 
a  rule,  care  so  little  for  philosophy,  the  vital  air  of 
which  is  the  persistent  making  of  distinctions 
long  after  the  saturation-point  of  the  average 
human  intellect  has  been  reached.  We  aU  have 
our  philosophies,  to  be  sure,  such  as  they  are  ;  but 
we  all  refuse  to  discuss  them  in  the  light  of  dis- 
tinctions finer  than  our  own.  Such  distinctions 
are  *  cobwebs,'  *  hair-splittings,*  and  the  like ;  and 
we  blankly  ignore  them  with  a  perfectly  good 
conscience.  This  is  why  no  amount  of  criticism, 
however  truly  able,  will  shake  the  hold  which 
certain  popular  philosophies  have  on  *  the  gallery; ' 
for  there  is  a  gallery  in  philosophy,  as  in  livelier 
spectacles.  Mr.  Shadworth  Hodgson  is  certainly, 
of  all  Einglish- writing  philosophers,  the  one  who 
makes  the  largest  and  most  incessant  demands  on 
his  reader's  ability  to  take  a  distinction.  He  dis- 
tinguishes after  most  of  us  long  for  rest,  and  he 
probably  seems,  in  consequence,  to  the  majority 
of  those  who  open  his  pages,  over-subtle  and 
unreal,  in  spite  of  the  extraordinary  originality 
and  vigor  of  every  thing  he  writes.  Many,  to  our 
knowledge,  have  wished  that  some  disciple  would 
come  and  issue  his  thoughts  in  the  shape  of  small 
change,  since  they  seem  so  little  likely  to  become 
popular  in  the  master's  own  massive  statements. 
Miss  Handley  has  essayed  this  useful  task  in  the 
thin  volume  before  us,  which  we  recommend  to  aU 
who  would  like  a  glimpse  into  some  of  the  main 
features  of  Hodgson's  system,  but  by  no  means  to 
those  to  whom  the  title  *  First  lessons  in  philoso- 
phy '  suggests  a  text-book  for  high-school  use.  The 
work  is  gracefully  written  in  dialogue-form  :  but 
the  contents  are  too  technical  to  be  touched  upon 
in  our  space.  We  must  confess,  that,  after  one 
reading,  we  are  still  in  some  doubt  as  to  whether 
Miss  Handley's  pages  have  brought  Mr.  Hodgson 
within  range  of  those  for  whom  his  own  are  too 
abstruse. 

NOTES  AND  NEWS, 
A  TELEGRAM  from  Dr.  Swift,  dated  Dec.  27, 
announces  the  discovery  of  a  comparatively  bright 
telescopic  comet,  by  Mr.  W.  R.  Brooks,  at  Phelps, 
N.Y.,  an  easterly  motion  being  *  strongly  sus- 
pected.' The  discovery  is  confirmed  by  an  obser- 
vation at  Harvard  on  Dec.  28.  The  comet  is  cir- 
cular, about  3'  in  diameter,  equivalent  in  bright- 
ness to  a  star  of  the  ninth  magnitude,  and  it 
has  a  strong,  eccentrically  placed  condensation, 
but  no  tail.  The  position  given  by  Professor 
Pickering  for  Dec.  28.4684,  Greenwich  mean  time, 


is,  R.  A.  19«i59in  27b  ;  Dec.  4-  4°  81'  84"  ;  so  that 
the  comet  would  now  set,  in  this  latitude,  about 
three  hours  after  the  sun. 

—  *  Short  studies  from  nature '  (New  York, 
Casaelly  1885)  is  one  of  many  books  intended  to 
interest  general  readers  in  the  later  scientific  dis- 
coveries. Six  of  the  ten  chapters  treat  of  zo- 
dlogical  subjects,  bats,  dragon-flies,  oak-apples, 
birds  of  passage,  glow-worms,  and  i'oraminifera. 
They  are  generally  well  written,  and  contain  much 
that  is  interesting  in  a  readable  form.  They  treat 
mainly  or  entirely  of  English  animals  ;  but  in  most 
cases  the  notes  and  description  would  apply 
equally  well,  with  a  change  of  specific  name,  to 
our  American  representatives,  and  be  equally  in- 
teresting to  our  American  readers.  There  are  also 
chemical  and  astronomical  chapters,  and  one  on 
caves. 

—  Any  book  which  will  draw  the  attention  of 
young  or  old  to  the  habits  of  common  animals 
deserves  aU  encouragement.  We  have  a  few  such 
already ;  but  any  one  who  has  examined  other 
books  of  this  class  will  find,  on  comparison,  that 
Holder's  work  (*  Marvels  of  animal  life,'  ScrUmer, 
1885),  while  compact,  has  a  wider  scope,  and  con- 
tains a  large  amount  of  fresh  material.  Very  many 
of  the  animals  described  are  not  members  of  oiu: 
fauna ;  but  there  are  enough  familiar  forms  described 
to  encourage  us  to  study  the  habits  of  more  of  our 
common  animals,  and  to  hint  of  the  possibility  of 
interesting  discoveries  awaiting  patient  observers. 
The  fact  that  the  writer  has  been  an  eye-witness  of 
most  which  he  describes,  makes  his  work  entirely 
different  from  the  mere  compilations  of  which 
most  similar  books  are  composed,  and  makes  one 
almost  forget  wliile  reading  that  he  is  not  himself 
an  eye-witness.  The  writer's  style  is  fresh  and 
attractive.  It  will  surprise  some  readers  to  see  man 
and  the  Pteranodon  represented  on  plate  xxxi.  as 
contemporaneous.  Possibly,  however,  the  supposed 
human  figure  may  not  be  that  of  a  man  :  it  might 
easily  be  almost  any  thing  else.  The  plates,  unfor- 
timately,  never  accompany  the  description,  but 
are  the  reward  of  patient  search. 

—  The  prize  of  500  francs  left  by  M.  A.  P.  de 
Candolle  is  offered  by  the  Society  physique  et 
d'histoire  naturelle,  of  Geneva,  for  the  best  unpub- 
lished monograph  on  a  class  or  family  of  plants  ; 
the  essays  written  in  any  of  the  four  great 
European  languages  or  Latin,  to  be  sent  in  on 
Oct.  1,  1889. 

—  A  catalogue  of  the  printed  maps,  plans,  and 
charts  in  the  British  museiun  has  been  prepared 
by  Professor  Douglas,  and  will  be  issued  in  two 
large  volumes. 
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—  Ab  Italian  ship  has  been  sheathed  ^nt\\  glasB 
B,  ca»t  like  iron  plates*  sc»  as  to  fit  the  hull.  Uy 
IPI  lilt*  phit*e  of  copper  sheathings.     The  joinL* 
tli€  plates  are  made  water*! ight  by  the  use  of 
.terfiix»of  niastic.      The  advantages  claimed  for 
aver  copper  are  its  insensibility  to  oxidation 
ad  Us  fseniption  from  Incrustation. 

WASUJJSGTON  LETTER. 

At  the  huit  meeting  of  the  Pliilosopliical  society 

the  evening  waa  devoted  entirely  to  the  election  of 

Lottlcera  for  the  ensuing  year^  and  the  reception  of 

Ji*?  annual  rep<:)rtf»  of  the  secretaries  and  treasurer* 

'The  refiort  of  the  secretaries  included  Aome  rom- 

pmrisiins  of  the  work  of  the  society  in  1885  witli 

Lthitt  of  11?*84,  a  reitum^  of  which  will  doubtleRs  be 

I>f  interest  to  many  readers  of  Science  who  are  con- 

witli  scientific  S(x;ieties  in  other  parts  of  the 

an  try. 

Tlie  numl^r  of  new  members  admitted  in  1885 
ras  W,  while  in  the  previous  year  So  were  added 
to  tilt?  mil*  The  total  active  memtiership  has  in- 
r  creiised  from  173  in  1884,  to  183  at  the  dose  of  1885. 
en  meetijigs  were  held  in  1885,  one  more  than 
the  previous  year.  The  average  attendance  at 
these  meetings  has  increased  from  42  in  1884,  to 
48  in  1885,  showing  a  considerably  greater  |iercent- 
nge  of  increase  than  that  in  the  active  member- 
ihip.  Tlie  number  of  papers  presented  was  the 
ame  in  both  yeare,  Ijeing  33;  while  the  niirnl>erof 
lpers<ins  taking  part  in  the  diBCUssions  increased 
Ifrom  JJH  to  41,  The  *  general  committee/  which 
Qsacts  moat  of  the  business  of  the  society,  eon- 
r^sts  of  17  meml>ers.  The  average  attendance  at 
the  meetings  of  tliis  committee  was  11.9  in  1884, 
and  12,1  in  1885. 

To  this  exhibit  ought  to  be  added  that  of  the 
Diathematical  section  of  the  society,  which  held 
six  meetings  in  1885  with  an  average  attendance 
wf  15.  these  numberw  being  identical  with  those  for 
tlie  previous  year.  The  section  ret^eive^.1  11  pajwrs 
in  1884,  and  14  in  1885. 

Ahogetlier  the  showing  is  indicative  of  steady 
rogress.     In  round  numbers,   it  may  be  said  to 
aroll  two  himdred  active  members^  and  at  any  of 
fits  meetings  one  is  tolerably  certain  to  find  as  many 
B  fifty  f>eople. 

Tlie  rej:H:frt  of  the  treasurer  was  also  satisfactory, 

piibowing  the  financial  condition  of  the  society  to  be 

[#xc«*llent.     It  must  not  be  forgotten  that  within  a 

few  yt*ari  three  vigorous  societies  have  "  swarmed ' 

from  this,  including  the  anthro].x>logical,  Inulugi- 

^Ctil,  and  chemical  societies  of   Wasliington,  and 

it   one  or   two  of  them   are   larger  than   the 

eit    society.       By    careful    attention    to    the 

cter  of  th*  papers  pn?senttHl,  the  committee 


on  communications  has  prevented  specialization. 
and  has  thus  succeeded  in  retaining  the  support 
and  loyalty  of  those  interested!  in  all  dejMirtments 
of  science.  The  philosophical  society  is  not  yet 
fifteen  years  old,  but  it  promises  to  be  one  of  the 
three  or  four  leading  scientific  societies  in  the 
coimtry. 

The  joint  committee  of  congress  for  the  con- 
sideration of  the  BcientiHc  bureaus  of  the  govern- 
ment continued  its  work  up  to  the  holiday  recess. 
It  is  said  that  tlie  geological  survey  was  recently 
the  subject  of  a  searching  investigation  at  its 
hands,  the  examination  ImTing  to  do  principally 
with  business  methods  and  financial  transactions. 
As  stated  in  a  previous  letter,  the  recent  addresses 
of  the  retiring  presidents  of  swjme  of  the  societies 
were  devoted,  m  some  degree,  to  the  consideration 
of  the  absttrbing  question  of  the  relation  of  the 
government  to  scientific  work  *,  and  it  is  known 
that  at  least  one  member  of  the  joint  committee 
availed  himijielf  of  the  op[»ortunity  tlien  affco'de^l  to 
learn  something  of  the  views  <if  repn-sentative 
scientific  men,  expresse<l  with  that  freedom  from 
restraint  which  is  characteristic  of  commimications 
of  tliat  nature.  The  committee  is  eacpected  to 
report  in  January. 

The  *  star-eyed  goddess  of  reform,"  as  represented 
by  the  auditors  of  the  treasury  dei>artment,  verj- 
properly  shows  herself  to  be  blind  to  the  existence 
of  party  lines  or  political  affiliations.  Commis- 
sioner Coleman  of  the  agricidtural  bureau  has 
recently  bad  an  account  8U8i>ended  against  him, 
amounting  to  ljl,800,  arising  out  of  the  purchase  of 
seeds  for  distribution  by  members  of  congrees 
among  their  constituents.  Tlie  purchase  was  made 
very  soon  after  his  appointment,  and  ap^iears  to  be 
precisely  similar  in  character  to  those  wliich  gave* 
rise  to  the  much  larger  discrepancy  in  the  accounts  j 
of  his  predecessor.  Commissioner  Loring.  It  will 
not  l)e  regretted  if  the  adjustment  of  these  ac- 
coimts  leads  to  a  revolution  in  the  manner  of  con- 
ducting the  Beed-business  in  the  deyjartment,  which 
has  for  many  years  diverted  a  large  part  of  tlie 
annual  appropriation  from  channels  in  which  it 
might  lia ve  been  made  tributary  to  the  real  ,prog- 
ress  of  agriculture. 

The  frienils  of  Dr.  Emit  Bessels  will  regret  to 
learn  of  the  loss  he  has  sustained  in  the  burning  of 
hia  residence  in  Prince  George  county,  Md. .  not  far 
from  Washington.  The  fire  occurred  on  Christmas 
mornings  and  it  is  stated  tliat  the  doctor  himself  ' 
had  a  narrow  esc^ape.  The  principal  and  irreimni- 
ble  loss  was  his  library,  wliich  is  said  to  have  been 
entirely  destroyed.  It  included  a  large  coUection 
of  rare  and  costly  scientific  books,  valuable  manu- 
scripts, and  arctic  charts.  Z, 

WublJigtoa,  ac.  D«c,  ^, 
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LETTERS  TO  THE  EDITOR. 

V*  CorreapondenJU  are  requested  tobeas  brief  a»  poaafble.  The 
jcrUer*$  name  isinaU  eaaea  required  as  proof  cf  good  faith. 

The  temperature  of  the  moon. 

Ths  interesting  article  by  Mr.  Ferrel  in  your  issue 
of  Dee.  18  seems  to  require  some  words  of  comment 
for  the  general  reader,  who  may  not  otherwise  notice 
that  the  whole  reflected  heat  (and  light)  of  the  moon 
appears  to  be  there  omitfced  from  consideration. 
Moonlight  is  the  ocular  evidence  that  a  part,  at  least, 
of  the  moon^s  heat  is  lost  by  reflection,  since  what  is 
light  to  the  eye  is  heat  to  the  thermoscope.  In  fact, 
what  we  see  is  but  about  one-third  of  what  is  re- 
flected ;  and  all  of  this  must  be  subtracted  from  what 
the  sun  sends  the  moon  before  we  have  as  a  re- 
mainder the  amount  radiated  from  its  surface,  which 
is  treated  as  the  whole  sum  in  the  article  under  dis- 
cussion. 

It  is  there  assumed  that  the  moon  loses  heat  by 
radiation  only ;  but,  even  in  this  hypothesis,  the 
highest  temperature  assigned  to  its  sunlit  surface  is  but 
little  above  that  of  boiling  water.  Since,  then,  bodies 
only  begin  to  be  visible  by  radiation  at  a  red  heat,  it 
follows  from  this  hypothesis  that  the  full  moon 
would  always  be  black  and  invisible,  —  an  imagi- 
nary moon,  and  not  the  moon  which  we  see.  Mr. 
Ferrel  is  doubtless  aware  of  this,  and  in  his  own 
view  may  be  supposed  to  be  purely  treating  of  a 
hypothetical  body ;  but  the  ordinary  reader  is  cer- 
tainly apt  not  to  understand  the  stricUy  limited  prem- 
ises with  which  he  starts. 

In  the  exactness  and  competence  of  Mr.  FerrePs 
mathematical  treatment  of  this  or  any  subject  he 

}>resent8,  all  will  agree;  but  the  more  exact  the 
ogical  instrument,  the  more  certain  it  is  to  deduce 
limited  conclusions  from  limited  premises. 

Without  entering  on  any  discussion  of  Mr.  FerreVs 
use  of  Dulong  and  Petit's  formula,  I  may  then  say 
that  to  those  astronomers  and  physicists  who  are  en- 
gaged in  the  cask  of  experimentally  determining  the 
actual  temperature  of  the  lunar  surface,  the  exist- 
ence of  this  great  amount  of  reflected  heat  is  an 
enormous  difficulty,  for  it  is  not  until  this  has  been 
di£ferentiated  from  the  radiated  heat  that  the  tem- 
perature of  the  actual  surface  is  either  theoretically 
or  expenmentally  ascertainable. 

To  tbe  present  Earl  of  Eosse  belongs  the  credit  of 
making  the  first  attempt  to  do  this,  and,  in  doing 
so,  to  conquer  those  experimental  difficulties  which 
lie  even  at  the  threshold,  and  which  alone  are  exces- 
sive ;  for  the  total  amount  of  all  the  heat  of  both 
kinds  is  so  minute  as  not  to  change  the  reading  of  a 
thermometer  directly  exposed  to  the  rays  of  the  full 
moon  by  nearly  so  much  as  the  thousandth  part  of  a 
centigrade  degree. 

The  writer  has  now  been  engaged  for  a  long  time 
in  these  researches,  whose  interest  and  importance 
to  us  are  not  to  be  measured  by  the  minute  amount 
of  the  heat  in  question. 

To  prevent  mistake,  let  it  be  stated  that  there  never 
has  at  any  time  been  any  doubt  but  that  the  lunar  sur- 
face radiates  heat  toward  us,  and  there  is  scarcely 
a  doubt  but  that  this  radiated  heat  is  greater  than 
the  reflected.  The  question  is,  however,  as  to  the 
amounts,  and  as  to  whether  the  first  kind  passes 
through  our  atmosphere  as  well  as  the  second. 

This  is  not  the  place  to  discuss  this  somewhat 
recondite   point;    but  the  as  yet  unpublis'hed  Alle- 


gheny observations,  now  conducted  through  over 
twenty  lunations  with  the  object  of  discriminating 
the  reflected  from  the  radiated  heat  by  the  formation 
of  a  lunar  heat  spectrum,  show  that  a  considerable 
part  of  this  radiated  heat  does  pass  through  our 
atmosphere  along  with  that  reflected.  While  the 
writer  differs  from  the  conclusions  of  Lord  Bosse  as 
to  the  temperature  of  the  lunar  surface,  it  seems  due 
to  truth  to  say,  that,  in  the  particular  just  alluded  to, 
the  interpretation  of  Lord  Bosse  is  sustained  more 
fully  than  his  own  first  one. 

Without  anticipating  the  publication  of  these  ex- 
periments, the  reader  may  care  to  learn  of  one  obser- 
vation made  on  the  rare  occajsion  when  the  full  moon 
is  partially  dark  ;  that  is,  during  an  eclipse.  In  the 
lunar  eclipse  of  Sept.  28,  1885,  about  eight-tenths  of 
the  moon^s  diameter  was  covered  by  the  umbra.  The 
night  was  beautifully  clear  at  Allegheny,  and  obser- 
vations were  made  with  the  bolometer  on  different 
parts  of  the  lunar  image  formed  by  a  concave  mirror 
of  twelve  inches  aperture,  and  ten  feet  three  inches 
in  focal  length,  which  was  kindly  loaned  for  the 
occasion  by  Mr.  J.  A.  Brashear.  The  image  was  a 
little  over  an  inch  in  diameter,  and  the  bolometer 
was  limited  by  a  diaphragm  to  an  aperture  of  about 
three-tenths  of  an  inch  ;  so  that  any  circular  portion 
of  the  moon^s  surface  forming  about  one- eleventh  of 
the  whole  could  be  examined  independently  of  the 
rest.  Previous  observers  have  been  obliged  to  utilize 
all  the  lunar  rays  from  a  large  concave  mirror  in 
forming  a  very  small  imag^  barely  covering  the 
thermopile  employed  ;  but,  owing  to  the  superior 
delicacy  of  the  bolometer,  it  has  thus  become  pos- 
sible to  select  small  portions  of  a  comparatively  large 
lunar  image  for  separate  study,  and  still  have  heat 
enough  for  accurate  measurement. 

Before  the  eclipse  began,  the  exposure  of  the  bo- 
lometer to  the  central  portion  of  the  image  produced 
a  galvanometer  deflection  of  one  hundred  and  eighty 
divisions.  The  deflection  on  the  east  limb  of  the 
moon  was  one  hundred  and  sixty-four  divisions  :  but, 
as  the  eclipse  advanced,  the  deflections  here  fell  off 
very  rapidly,  the  diminution  being  noticed  before 
the  penumbral  shade  became  certainly  visible  to  the 
eye.  The  diminution  of  the  effect  on  the  centre  and 
west  limb  followed  that  on  the  east  limb  in  time,  as 
these  regions  were  progressively  covered  by  the 
shadow.  On  portions  covered  by  the  umbra  the  de- 
flection was  very  small,  varying  from  four  divisions 
soon  after  the  beginning  of  immersion,  to  scarcely 
more  than  a  single  division  of  the  galvanometer 
scale  shortly  before  emersion  from  the  umbra ;  so 
that  the  deflection  was  with  difficulty  detected.  This 
last  minute  effect  might  have  been  due  to  true  radia- 
tion from  the  darkened  lunar  surface,  or  possibly  to 
diffuse  and  irregularly  reflected  heat  from  the  surface 
of  the  mirror,  though  the  method  of  exposure  was 
calculated  to  eliminate  this  source  of  error  as  far 
as  possible,  —  a  doubt  which  must  be  resolved  by 
future  experiment. 

As  the  middle  of  the  eclipse  approached,  measures 
made  just  outside  the  edg,e  of  the  umbra  indicated  an 
increasing  transmissibility  by  glass  for  the  feeble 
radiant  energy  remaining.  Thirty  minutes  before 
the  middle  of  the  eclipse,  the  transmission  by  glass 
for  the  lunar  heat  rays  at  this  inner  edge  of  the  pe- 
numbra was  found  to  be  thirty-two  per  cent,  and 
fifty-five  minutes  later  it  had  increased  to  forty-eight 
per  cent.  Although  these  latter  deflections  were 
very  small,  the  observations  were  apparently  trust- 
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woiiliy,  Th«a7enige  transntkBioD  of  the  lunar  mys 
bf  giMs  during:  the  eclipse  was  about  twenty-two  per 
cent,  and  iliti  not  differ  very  matena]]y  from  that 
for  \\w  injvt.^lipsed  mMonnn  tlmday.  If  the  increased 
trn  lity  at  the  outer  edge  of  the  umbra  be  a 

rr^.  *  15  ^Kissibly  local  and  eiranescent. 

Jkv  obtained   ffom    a  jwrfion   of  the 

lunar  -t  in  advance  of  the  umbra  did  not 

arr  liffrr  from   fJial    giv^n  by  ci  simitar 

pt  fi-  Ihv  nmbm  had  just  jMissed. 

an;?  further  observations,  bej^an  t*) 
U"  i!»bra  was  about  possinj?  off.     There 

^t  -,  however,   of   a    recovery  of   beat 

neMtl>  aei  rwpiiiiis  the  previous  fall.  This  effect  was 
abuwri,  thfjujifb  in  a  less  marked  manner,  by  Dr. 
B'<  "  '  -  ohservationK,  in  the  eclipse  of  Oct.  4, 
IS^  tt  Lord  RosBe's  observatory  (see  Nature, 

The  following  are  the  deflections  observed  on  each 
point  during  the  progreas  of  the  ecUpee  at  Allegheny  ; 
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The  salient  feature  of   these  obaervattona  is,  we 

need    hardly   Kay,  the   extraordinary   rapidity  with 

which  the  lunar  wnrrae©  parts  with  its  heat,  most  of 

At  which  is  radinted    disappearing  all  but  simul- 

onsly  with  that  reflected.  S.  P.  Langley, 

FAlIeKbuay  ohaervntory,  Dec.  S8. 


Sir  William  Thomsoa  to  the  coefficients. 

I  know  of  no  easier  way  to  reach  those  for  whom 
the  enclosed  message  was  especially  intended  than 
through  the  columns  of  Science.  At  the  same  time. 
1  lielieve  it  will  be  read  with  great  intereat  by  many 
who  were  not  of  the  somewhat  limited  number  re- 
ferred to.  To  such,  a  brief  explanation  may  be 
doe  i  — 

At  th<»  dose  of  the  course  of  lectures  by  Sir  William 
Tliomsoti,  at  Baltimore,  in  October^  1884,  it  was 
^tarmined  by  those  who,  through  the  courte&y  of 
^p  f..i>.v^  If  ,,.i  ,>,jj  university,  had  enjoyed  the  privi- 
Wii  otheooursef  to  present  Sir  William 

of  the  occasion  which  had  l)een,  to 
,  of  mti-b  unusuiJ  interest.  Under  the  circum- 
g^  nothing  could  have  been  more  fitting  for  this 
than  one  of  Prof  elisor  Rowland's  large  con- 
atiogs,  which  was  accordingly  agreed  upon, 
months  were  required  for  the  manufacture 
and  examination  of  a  grating  which  was  entirely 
aatiBfaclory  to  Professor  Rowland  ;  but  early  in  the 
past  summer  it  was  completed,  and  transmitted  to 
Sir  William  Thomson  through  the  kindness  of  the 
secretary  of  the  Smithsonian  institutioD. 

Prof.  George  Forbes  of  London  was  present  during 
th©  course  of  liwtures,  and  Lord  Rayleigh  attended  a 
number  of  them.  In  the  equittions  of  motion  devel- 
opMi)  (11  the  work  there  appeared  twenty -one  coefli- 
cit»nt»i,  agreeing  in  number  nearly^  if  not  exactly, 
with  the  number  of  persons  in  regular  attendance 


upon  the  lectures.  This  relation  was  quickly  noticed 
by  some  one,  and  was  made  the  basis  of  ^onie  humor- 
ous verses  composed  by  the  genial  and  witty  Forbes,, 
which  were  read  at  a  reception  given  to  the  class  by 
President  Oilman^  and  were  ajfterward  published. 
Their  title  was  ''The  lament  of  the  twenty-one  co- 
efficients in  parting  from  each  other  and  from  their 
mucb-estecmed  molecule.** 
The  first  stanza  began,  — 

**  An  eeolotroplc  molecule  was  looking  at  the  view. 
Surrounded  bj  his  cioeflicieitts,  twenty  one  or  two;*' 

and  the  whole  will  always  possess  much  interest  to 
those  who  were  present.  With  this  explanation,  I 
justify  the  title  which  I  have  given  to  the  following 
selt-ctions  from  a  letter  recently  received  from  Sir 
William  Thomson.  T.  C.  M. 

WnshlDgtoQ,  D.C.,  Dec.  ZB. 

1  wrote  to  Professor  Rowland,  acknowledging  the 
receipt  of  the  grating ;  but  I  ought  before  now  to 
have  thanked  all  the  other  coefficients  for  their  kind^ 
ness  in  giving  it  to  me.  I  should  feel  greatly  obliged 
if  you  would  transmit  to  those  of  the  coefficients  who 
are  in  America  my  heartiest  thanks  for  their  great 
kindness,  and  say  to  them  that  the  grating  will  be  a 
permanent  memorial  to  me  of  the  happy  three  weeks 
of  1884,  when  we  were  together  in  Baltimore.  .  .  , 
After  the  British  association  meeting  at  Aberdeen^ 
I  was  delighted  to  be  able  to  show  the  grating  to 
some  of  our  English  appreciators,  — including  one  of 
the  coefficients,  George  Forbes  ;  and  Lord  Rayleigh, 
whom  we  may  consider  as,  at  all  events,  a  partial 
coefficient ;  and  Professor  Fitzgerald  of  Trinity  col- 
lege, Bubliu ;  Oliver  Lodge  of  Liverpool ;  Olajse- 
brooke  of  Cambridge  ;  and  Captain  Creak  of  the 
compass  department  of  our  admiralty,  —  who  came 
to  stay  with  us  at  Nether  hall,  our  country  house, 
for  a  few  days,  on  their  way  south.  We  had  no 
Etunlii^ht  to  work  with,  but  we  got  the  double  sodium 
light  in  the  first  and  second  spectrums  from  a  salted 
E^pirit-tamp  flame  exceedingly  well^  and  we  were  all 
delighted  with  the  result.  I  had  never  myself  seen 
any  thing  like  it  before.  WfO^iAjf  TsoiiaoN. 

The  uaJversity,  Glasgow,  Deo.  5. 


A  waste  of  public  money. 

My  attention  has  just  been  drawn  to  your  notice  in 
Scienct'  of  Dec.  4,  off  my  forthcoming  report  ou  irri- 
gation. The  substance  of  your  criticism  is  that  quan- 
tity, and  not  quality,  appears  to  have  been  the  object 
in  its  compilation,  — that  the  work  should  hare  been 
written  in  one  volume  instead  of  three ;  and  you 
quote  a  long,  redundaat  paragraph  as  a  sample  of  the 
composition  throughout. 

It  is  to  be  regretted  that  you  undertook  to  criticise 
an  entire  report,  when  you  had  before  you  only  some 
advance  sheets  of  one  volume,  very  hastily  prints 
from  un revised  manuscript,  solely  for  the  purpose  of 
au  exhibit  to  the  legislature,  which  desired  to  know 
something  of  the  scope  of  the  work. 

The  entire  report,  as  ordered  printed,  is  now  under 
way  ;  and  I  believe  you  will  find,  when  you  receive 
a  copy,  a  decided  improvement  in  the  literary  con- 
struction which  you  have  criticised.  As  for  the 
general  make  up  of  the  work,  — its  fulness,  and  oc- 
casional repetition  of  matter  under  different  head- 
ings, —  which  you  do  not  specially  refer  to,  but  proba- 
bly have  noticed,  I  shall  have  something  to  §ay  at  the 
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proper  time  and  place.  In  the  mean  while,  the  many 
kindly,  encouraging,  and  sometimes  flattering  words 
of  approval  which  I  have  received  from  persons  who 
have  read  the  *•  advance  sheets '  you  criticise,  and 
whom  I  believe  to  be  specially  qualified  to  judge  of  a 
work  on  this  subject,  will  sustain  me  in  the  labor  of 
completing  it  as  begun. 

You  have  criticised  a  work  projected  on  one  plan, 
and  to  fill  a  demand  amongst  irrigators  and  persons, 
from  one  cause  or  another,  interested  in  the  details 
of  the  subject,  as  though  it  purported  to  be  on  another 
plan,  and  for  general  circulation  and  sale.  When  the 
first  volume  is  published,  I  hope  to  make  this  clear  to 
you.  It  has  always  been  the  intention  to  bring  the 
more  impo];tant  matter  of  general  interest  in  this 
report  within  the  compass  of  one  moderately  sized 
volume,  to  meet  the  demand  of  which  you  speak. 
This  was  the  subject  of  a  recommendation  to  the 
legislature,  in  my  biennial  report  transmitted  with 
the  advance  sheets  of  the  final  report ;  and  I  am  glad 
to  tell  you  that  there  will  be  submitted  to  the  legis- 
lature at  its  next  session  (January,  1887)  a  concise 
and  readable  report  for  general  circulation,  in  addi- 
tion to  the  more  voluminous  books  of  reference. 

Wm.  Ham.  Hall, 
State  engineer,  California. 
9aorameDto,  Cal.,  Dec.  82. 


The  Davenport  tablet. 

As  the  evidence  in  regard  to  the  limestone  tablet 
indicates  that  it  was  a  plant  made  to  deceive  the  mem- 
bers of  the  Davenport  academy,  we  are  led  to  inquire 
whether  the  authenticity  of  the  shale  tablets  rests  on 
any  better  foundation.  Accepting  the  statements  in 
regard  to  their  discovery  as  published  in  the  Proceed- 
ings, and  referring  to  the  excellent  albertypes  on 
plates  1,  2,  and  8,  vol.  ii.,  we  notice  the  following 
facts  calculated  to  arouse  suspicion  :  — 

On  the  so-called  '  cremation  scene,'  plate  1,  vol. 
ii.,  are  three  Arabic  8^8,  one  so  much  like  that  on  the 
limestone  tablet  as  almost  to  lead  to  the  belief  that  the 
two  were  made  by  one  hand.  Moreover,  there  are, 
as  admitted  by  the  finder  (vol.  ii.  p.  223),  four  other 
characters  on  the  latter  identical  with  characters  in 
the  *  cremation  scene.'  This  links  the  two  so  closely 
together  as  to  induce  the  belief  that  they  belong  in 
the  same  category,  and  hence  that  the  conclusion 
reached  in  regard  to  the  limestone  tablet  must  apply  to 
all  the  shale  tablets,  as  the  latter  were  found  together 
in  the  mound  known  as  No.  8  of  the  ^  Cook  farm 
group.'  It  is  also  stated  in  the  Proceedings  (vol.  ii. 
p.  223),  that  the  bird-figures  on  the  limestone  tablet 
*^  have  each  a  bit  of  quartz  crystal  set  in  for  an 
eye,  like  the  eyes  of  the  animal  figure  from  mound 
No,  3,  .  .  .  and,  lUce  those,  they  are  held  in  place 
by  a  white  cement  of  some  kind."  This  animal 
figure  was  found  in  the  dirt  thrown  out  of  mound 
No.  3,  from  which  the  shale  tablets  were  obtained 
(vol.  ii.  p.  256).  It  is  therefore  almost  impossible  to 
avoid  the  conclusion  that  all  must  stand  or  fall 
together. 

No.  3  appears  to  have  been  a  double  mound,  the 
southern  portion  only  having  been  explored  in  1874  ; 
the  northern  part  (in  which  the  shale  tablets  were 
found),  not  until  1877.  According  to  Dr.  Farquharson 
(vol.  i.  p.  119),  the  part  first  opened  contained  no 
layers  of  shells  or  stones  ;  and  no  mention  is  made  of 
an  excavation  or  grave  in  the  earth  beneath,  nor  does 
the  figure  (No.  3,  plate  2,  vol.  i.)  show  any  stratifica- 


tion or  grave.  Turning  to  the  figure  of  the  same 
mound  (vol.  ii.  p.  92),  we  find  both  strata  and  grave 
represented  in  this  southern  portion.  Mr.  Gass,  in 
his  subsequent  account  (vol.  ii.  p.  92),  says  some 
errors  were  made  in  the  first  description  and  iUostra- 
tions ;  but  Dr.  Farquharson  says  his  description  was 
made  from  Mr.  (Mass's  statements,  and  partly  from 
personal  observation  on  the  spot  (vol.  i.  p.  118). 
Attention  is  also  called  to  the  fact  that  the  skeletons 
of  the  intrusive  burial  over  the  southern  grave,  as 
well  as  the  three  in  it,  were  whol«»  and  undisturbed  ; 
while  over  the  northern  grave  the  human  bones  of 
the  intrusive  burial  were  scattered  through  the  soil, 
and  with  them  the  fragments  of  a  brass  ring  ;  while 
in  it,  beneath  the  shell  stratum,  were  **  fragments  of 
human  bones  and  small  pieces  of  coal  slate  or  bitu- 
minous shale  "  (Mr.  Gas8*s  account.  Proceedings,  vol. 
ii.  pp.  95,  96).  In  the  plan  of  the  mound  (fig.  9, 
vol.  ii.  p.  98),  a  single  skull  is  represented  in  this 
northern  grave  where  the  tablets  were  discovered. 
This  condition  of  the  contents  is  scarcely  consistent 
with  the  idea  that  there  had  been  no  previous  disturb- 
ance of  this  part  of  the  mound. 

The  tablets  were  not  discovered  until  five  o'clock 
in  the  afternoon  (Jan.  10),  ^*  covered  on  Itoth  sides 
with  clayy  on  removal  of  which  the  markings  were  for 
the  first  time  discovered  "  (vol.  ii.  p.  96),  yet  we  are 
informed  which  side  of  each  was  upward  as  they  lay 
in  their  resting-place. 

It  may  not  be  out  of  place  to  call  attention  to  the 
fact  that  nearly  all  of  the  letter  characters  of  the 
'  cremation  scene,'  as  represented  on  the  albertype, 
may  be  found  on  p.  1766  of  Webster's  unabridged 
dictionary,  edition  of  1872,  or  any  subsequent  edition, 
where  the  letters  of  the  ancient  alphabets  of  the  old 
world  are  figured.  A  few,  it  is  true,  are  reversed, 
and  in  some  instances  the  form  is  slightly  varied  ;  but 
the  resemblance  in  most  cases  is  very  strong.  The 
reader  can  make  the  comparison  for  himself ;  but  I 
would  cfdl  his  attention  to  the  fact  that  in  the  upper 
of  the  two  transverse  curved  lines,  near  the  right-hand 
end,  the  two  forms  of  the  *  Gallic '  O  appear  together y 
just  as  given  on  the  page  of  the  dictionary.  He  will 
also  observe  that  in  some  instances  a  number  of 
characters  in  close  relation  on  the  tablet  are  found 
near  together  on  the  page  of  the  dictionary ;  here, 
also,  we  find  the  8  so  often  used  on  the  tablets.  A 
photograph  or  the  albertype  must  be  used  for  this 
comparison. 

It  is  true,  letters  of  almost  any  form  can  be  found 
on  this  page,  but  it  would  be  an  anomaly  to  find  a 
brief  ancient  inscription  consisting  of  letters  from 
half  a  dozen  alphabets  of  widely  di£ferent  ages,  and 
partly  of  the  angular  and  partly  of  the  cursive  types. 
That  this  is  true  of  this  inscription,  is  readily  seen  by 
the  suggested  comparison.  Dr.  Seyfforth,  in  his 
attempt  at  an  explanation,  published  in  vol.  iii.  of 
the  Proceedings,  was  forced  to  go  to  half  a  dozen  or 
more  alphabets  to  find  the  letters  given  in  this  single 
short  inscription. 

The  tablet  represented  in  plate  3, vol.  ii. ,  and  known 
as  the  *  calendar  stone,'  indicates,  beyond  any  rea- 
sonable doubt,  contact  with  people  acquainted  with 
the  twelve  signs  of  the  zodiac.  This  is  admitted  by 
Dr.  Farquharson  (vol.  ii.  p.  109)  and  Dr.  Seyfforth 
(vol.  iii.  p.  77),  and  necessarily  forces  us  to  the  con- 
clusion that  it  is  post-Columbian,  or  the  result  of 
contact,  possibly  at  some  very  ancient  date,  with 
people  of  the  eastern  hemisphere. 

The  fact  that  the  diameter  of  the  inner  circle  is 
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exttcil^f  Iwo  inches,  of  the  next  three  and  a  half 
lic«,  and  next  to  the  outer  one  fivf*  inches,  '  cer- 
ulj  tuis  a  modem  look,'  as  Br.  Farquharsou  truly 
rks  (vol.  ii,  p.  109).  The  reader  is  doubtless 
awnru  thai  funong-  the  illustrations  in  the  latter  part 
of  thtj  dirtinnory  mentioned  is  a  Bgure  of  the  zodiac 
with  fotir  riugs  or  2nnea  (p,  1704), 

These    facts,  j^athered    from   the  statements  and 
"^  fi'ihed  in  the  Proc+^edings  of  the  academy, 
1  for  considt^ration  by  our  aotiquarians. 
,:Mit    nf    the  authenticity   of    these    relics 
abouifi,  it  fKhfisible,  be  definitely  settled,  as  they  have, 
_jl  genuine,  an  tmtiortant  bearing  on  some  trouble- 
»  archeological  problenm,  Ctbus  TBOUAa. 


Dr.  Otto  Meyer  and  the  south-western  tertiary. 
In  the  December  number  of  th*^  A)tf*ricati  jouimal 
of  Bcitncf,  Dr.  Otto  Meyer  publishes  what  purports 
to  be  a  reply  to  criticisms  on  his  attempt  to  prove 
that  aJI  ohserrers  previous  to  himself  have  been  mis- 
takHH  «H  tn  the  broad  facte  of  the  succession  of  the 
t^'  ita  of  the  south-we?tem  states,  and  that 

"tt  I  lud  the  American  j^eolrjgists  have  found 

t<i  .,v  ...o  tup  is  really  the  bottom,  aud  riVr  versa, 
ThiM  is  the  third  of  three  leoK'thy  papers  devoted  by 
hini  to  the  same  theme  ;  and  one  would  naturally 
eappune  that  one  who  is  allon'ed  to  occupy  so  m^ut/h 
epaeo  in  a  scientific  journal  of  such  high*  standing 
had  at  least  some  new  observations  of  his  own  to 
coinmum'eate,  upon  which  to  base  so  sweeping  an 
assertion  :  and  that  he  had  studied  and  candidly  con- 
•idered  the  published  work  of  his  predecessors*  His 
second  paper  showed  the  extremely  limited  extent  of 
his  own  observations,  and  bis  failure  to  even  read, 
much  less  study,  the  hterature  of  the  subject, 
from  which  he  quoted  only  disjointed  sentences, 
seJected  to  suit  his  ideas.  The  three  articles  in  the 
October  number  of  the  journal,  from  three  observers 
whose  observations  he  calmly  sets  aside  as  unworthy 
of  confidence  beside  his  own  supenor  li^hts^  expre*!>ted 
their  astonishment  at  the  cool  assumption,  g^rounJed 
OD  such  a  slender  basis,  that  pervades  Dr.  Meyer's 
tnethods  and  assertions  ;  and  they  gave  a  few  of  the 
sioaple  fact«j  that  irrefraj^a  bly  prove  the  correctness 
of  the  recogniitMj  succession  of  formations. 

In  hi^  latest  article,  Meyer  goes  evpu  farther  than 
Ht  not  only  denies  categorically  that  stratig- 
^  by  alone,  including  dips,  can  give  any  certainty 
fto  the  natural  succession  of  the  formations,  unless 
\  could  *  follow  the  strata  foot  by  foot; '  hut  he  pro- 
^s  to  pick  out  from  the  work  of  myself  and  others 
•uch  ptirtions  as  leave  room  for  doubt  in  their  inter- 
pretation >  and  upon  these  constructs  and  supports  bis 
fanciful  fabric.  He  simply  ignores  facts  pointedly 
«tated^  that  completely  overturn  his  whole  scheme ; 
for  intntance,  the  paragraph  in  which  I  state  the 
T^rtfied  innumerable  times,  that  the  sandstone 
ftlit*  Gmud  Gulf  group  is  found  * '  ovt*rli/ing  the  Vicks- 
hii  .generally  along  the  («outbern   line  of  the 

Vi  croup."     In   the  face  of  this  statement, 

•kicii,  if  ht>  had  chosen,  be  could  easily  have  verified 
near  the  very  In4ialjtie«  examined  hy  him  at  Jackson 
and  Vickstii  ^     f  the  univei"^al  and  j>atent  fact 

that  aJi   th'  of  the  Mississippi  tertiai-y  dus* 

a]i{>«'ar  iM^iit><^<  >:j  --.^  -immage-Ievel  wjih  a  southward 
or  touth-wefitward  dtp,  he  pre^«*nts  fur  acceptance  by 
ffuilele^  ^  American  geolugists  a  section  in  which  the 
G  i  rocks  are  made  the  base  of  the  tertiary. 

Ii<  ^    to  the  re-appear&uce  of  the  Jackson 


shell  bed  at  one  point  on  the  Chickasawba  River, 
southward  of  the  main  belt,  he  entirely  overlooks  th© 
fact  that  it  is  there  directly  overlaid  by  the  most 
characteristic  '  orbitoides  limestone '  of  the  Vicksburg 
group,  under  which  it  disappears  to  southward. 

Similar  methods  are  pursued  iu  other  cases,  varied 
with  elementary  platitudes  concerning  the  general 
va]ue  of  lithological  and  paleontilogical  characters. 

1  cannot  consent  to  cumber  the  columns  of  this  or 
any  other  journal  with  a  detailed  refutation  of  asser- 
tions founded  upon  such  methmls  of  procedure. 
Whenever  Dr.  Meyer  or  any  one  else  shall  come  for- 
ward with  any  thing  tangible  that  seems  incompatible 
with  the  results  deduced  from  my  elaborate  re- 
searches in  the  south-western  tertiary,  I  am  ready  to 
discuss  the  Lssue  ;  but  I  am  unwilling  to  waste  tiroe» 
paper,  and  ink  upon  the  flimsy  but  elastic  struc- 
ture which  Dr.  Mever  has^  in  the  face  of  known 
facts,  evolved  from  W  inner  conaciousnees.  Fortu- 
nately, the  geological  area  which  he  attempts  to  turn 
wrong  side  up  is  now  again  under  examination  by 
competent  observers,  who  have  no  hobby  to  ride,  and 
whose  results,  I  have  reason  to  hope,  will  he  made 
public  before  many  months.  In  the  mean  time,  I 
commend  Dr.  Meyer^s  methods  to  the  attention  of 
ambitious  young  geologists  as  a  conspicuous  example 
of  *  how  not  to  do  it/  E.  W.  Hiloa^bd. 

Berkeley,  .Cal.,  Dee,  15i 


A  new  meteoric  iron  from  West  Virginia. 

In  yoor  la^t  isi^ue  appears  a  communication 
entitled  *  A  new  meteoric  iron  from  West  Virginia,* 
in  which  a  meteorite  said  to  have  been  found  near 
Charleston,  Kanawha  county.  W.  Va.,  is  described. 

The  writer  is  evidently  not  aware  that  this  same 
piece  of  iron  was  described  in  a  paper  read  at  the 
meeting  of  the  American  association  for  the  advance- 
ment of  science,  held  at  Ann  Arbor  in  August  last. 
The  transactions  of  that  session  are  not  yet  pub- 
lisheil^  but  the  title  of  the  paper  above  mentioned 
was  noticed  in  Scietiee^  vi.  No.  130,  p.  222,  Sept. 
II,  and  in  the  Arnerican  journcd  of  science,  xxx. 
No.  178,  p.  326,  Octfjber.  1H85.  No  mention  would 
be  ma^le  of  this  oversight  if  the  iron  were  correctly 
i] escribed,  but  several  inaccuracies  demand  attention. 
When  the  paper  was  prepared,  the  only  information 
at  my  command  was  that  furnished  roe  by  Dr,  H.  G. 
Torrey,  and  was  simply  this  :  that  the  iron  had  been 
sent  to*him  from  Charlest<m,  Kanawha  county,  W.Va,, 
by  Major  Delafield  Du  Bois,  who  wished  to  have  it 
assayed.  The  major  had  received  it  from  parties 
who  thought  it  precious  metal  of  some  kind. 

Since  this  first  report  was  made,  Major  Du  Bois 
has  looked  up  the  matter  more  thoroughly,  visiting 
the  true  locality,  and  making  many  inquiries.  At  a 
meeting  of  the  New  York  academy  of  jsciences,  Nov. 
30,  the  writer  read  a  paper,  announcing  the  fuU  par- 
ticulars of  the  finding.  Owing  to  press  of  matter, 
this  paper  will  not  appear  in  the  Ainerican  journal  of 
science  until  February,  and  in  the  New  York  academy 
proceedings  as  customarily  published.  I  then  an- 
nounced the  true  locality  to  be  Jenny's  Creek,  —  a 
fork  of  the  Big  Sandy  River,  15  miles  from  the 
Chatteroy  railroad,  3^5  miles  from  Louisa.  Ken- 
tucky, and  38  mUes  from  Wayne  Court-ltoose, 
Wayne  county,  W.Va.,  not  Kanawha  county,  as 
formerly  announced.  Your  correspondent  says,  **  Of 
its  chemical  constitution  and  the  circumstances  of  its 
falif  we  are  quite  ignorant.*^    He  further  asserts  that 


12 


SCIEJS/CE. 


[Vol.  VII.,  No.  15^ 


the  iron  was  devoid  of  any  tbinpr  like  a  crust.  I 
would  repeat  that  the  iron  was  found  in  October, 
1888,  in  two  masses  aggregating  at  least  twenty-five 
pounds  in  weight,  and  that  both  these  masses  were 
covered  with  a  crust.  I  presented  an  analysis  of  the 
iron  made  bv  Mr.  James  B.  Mackintosh  of  the  School 
of  mines,  New  York,  and  also  cuts  showing  two 
views  of  the  iron,  and  one  of  the  crystalline  structure 
of  its  surfaces.  The  iron  which  I  described  is  un- 
questionably that  mentioned  by  the  writer  in  your 
last  issue. 

Instead  of  being  found  near  Greenbrier  county,  it 
was  found  two  counties  farther  off,  or  one  hundred 
miles.  Hence  it  is  scarcely  credible  that  all  these 
pieces  are  Jfragments  of  a  meteorite  which  burst  in 
mid-air. 

It  is  exceedingly  important  in  the  study  of  meteor- 
ites that  wrong  localities  should  not  creep  into  print. 
If  this  instance  were  allowed  to  pass  unnoticed,  it 
would  result  in  the  recording  of  two  distinct  falls ; 
i.e.,  one  at  Charleston,  Kanawha  county,  W.Vb.,  and 
the  other  at  Jenny's  Creek,  Wayne  county,  W.Va. 
The  two  small  pieces  brought  to  me  from  Wayne 
county  are  identical  with  the  original  piece  loaned 
to  me  for  description,  and  the  danger  of  meeting 
with  these  remaining  fragments  as  supposed  new 
finds  was  touched  upon  in  the  paper  read  at  the 
Academy  of  sciences.  George  F.  Kunz. 


A  national  university. 

In  No.  149  of  Science  (Dec.  11),  in  an  article  on  'A 
national  university,'  is  a  criticism  upon  that  part  of 
the  report  of  Secretary  Lamar  recommending  the 
establishment  of  a  national  university  in  Washington. 
The  writer  urges  that  there  must  be  *'  a  fatal  defect 
in  any  congressional  bill  to  establish  a  university,  so 
long  as  the  principles  of  appointment  to  United  States 
offices,  and  the  tenure  of  those  offices,  remain  what 
they  are."  The  writer  is  ignorant  of  the  fact  that 
we  now  have  established  in  Washington,  by  congres- 
sional bill,  the  Columbia  institution  for  the  deaf  and 
dumb  and  the  Howard  university.  Both  of  these  in- 
stitutions, in  their  present  form,  were  established  by 
congress,  and  are  supported  by  yearly  appropriations. 
No  greater  degree  of  permanence  in  tenure  of  office 
is  found  in  any  university  of  the  country  than  in 
these,  and  no  difficulty  is  experienced  in  finding  com- 
petent and  able  professors  and  instructors. 

The  next  objection  is,  that  **  the  government  of  a 
national  university  wouJd  necessarily  be  in  the  hands 
of  some  board  of  officers,  and  the  constitution  of 
such  a  board  would  lead  to  many  difficulties." 

We  supposed  that  all  universities  were  in  the  con- 
trol of  some  board,  and  in  almost  every  one  of  our 
large  universities  the  constitution  of  such  a  board  has 
led  to  many  difficulties  :  the  board  of  Yale  college  is 
now  no  exception.  The  Smithsonian  institution  is 
controlled  by  a  board  of  officers  appointed  by  con- 
gress, and  it  has  not  led  to  the  difficulties  suggested. 
The  influence  of  sectional  feeling  has  not  been  felt, 
and  we  doubt  if  any  plan  could  have  been  devised 
by  which  more  good  could  have  been  accomplished 
than  has  been  by  the  board  of  the  Smithsonian,  with 
Professors  Henry  and  Baird  as  its  secretaries. 

The  writer  objects  that  **  the  gift  of  such  an  edu- 
cation would  rest  in  the  hands  of  the  members  of 
congress,  and  would  only  place  so  much  injurious 
patronage  at  their  disposal." 

There  would  be  no  necessity  for  any  thing  of  this 


kind.  Such  patronage  does  not  exist  either  in  the  Co- 
lumbia institution  or  the  Howard  university;  but.  even 
if  it  should  rest  in  the  members  of  congress,  the  results 
in  analogous  cases  prove  that  the  objection  has  no 
weight.  The  appointments  both  to  West  Point  and 
the  Naval  school  at  Annapolis  are  in  the  gift  of  the 
members  of  congress,  and  there  are  no  institutions  of 
the  kind  in  the  world  where  abler  men  or  better 
scholars  have  been  graduated.  Those  institutions 
have  educated  and  trained  commanders  of  the  army 
and  navy,  and  they  have  in  war  and  in  peace  shown 
the  excellence  of  their  education. 

The  last  objection  is,  that  a  national  university 
would  be  un-American  in  principles.  Washington, 
Jefferson,  Madison,  and  Adams  thought  a  natiotial 
university  was  necessary.  We  do  not  understand 
how  an  institution  which  the  founders  of  our  country 
recommended  can  be  considered  un-American. 

There  is  no  place  in  the  country  which  possesses 
such  advantages  for  a  national  university  as  Wash- 
ington. Here  are  the  Smithsonian  institution  with 
its  various  departments,  the  geological  survey,  the 
coast  survey,  the  nautical  almanac,  the  hydro- 
graphic  office,  the  signal- service  bureau,  the  national 
museum,  the  medical  museum,  the  patent  office,  the 
libraries  in  the  various  departments,  and  the  con- 
gressional library,  —  each  of  these  bureaus  presided 
over  by  gentlemen  of  the  highest  ability,  aided  by  a 
corps  of  men  the  equals  of  those  of  any  of  our  uni- 
versities ;  the  whole  forming  a  nucleus  for  a  univer- 
sity, when  grouped  tegether  and  combined,  superior 
to  any  in  the  world.  Washington  is  the  capital  of 
the  country,  and  is  to-day  a  centre  of  more  scientific 
apparatus  and  more  scientific  men  than  any  other 
city  in  the  union.  G.  Q.  H. 

It  is  perhaps  unnecessary  to  point  out  the  differ- 
ence between  a  *  national  university '  and  a  univer- 
sity incorporated  by  act  of  congress. 

I  think  the  writer  of  the  above  letter  must  be  un- 
aware that  the  absolute  permanence  of  tenure  of 
office  during  efficiency  is  the  one  great  inducement 
which  leads  young  men  of  good  parts  to  enter  the 
service  of  such  a  college  as  Harvard.  It  goes  with- 
out saying,  that  it  would  be  out  of  the  question  to 
induce  one  of  the  full  professors  at  Harvard,  except 
for  much  larger  pay,  to  give  up  his  reasonable  salary, 
his  position  for  life,  and  his  comparative  freedom 
from  the  necessity  of  explaining  his  work  to  unsym- 
pathetic critics,  to  accept  a  position  under  the  United 
States  government,  where  he  could,  by  constitutional 
provision,  only  be  sure  of  his  salary  and  place  from 
year  to  year  ;  whereas  I  know  of  the  anxiety  felt 
by  instructors  in  colleges  under  city  control  to  escape 
from  their  bondage  to  the  politician. 

It  is  true  that  there  are  a  large  number  of  scientific 
men  in  government  employ,  but  they  are  there  for 
the  simple  reason  that  there  is  the  one  great  market 
for  their  services.  It  has  never  been  my  fortune  to 
meet  with  any  teacher  who  would  not  prefer  to  be  in 
the  employ  of  a  private  school  or  college,  rather  than 
in  that  of  city,  state,  or  United  States.  The  con- 
stant parleying  with  politicians  which  government 
employ  entails  is  simply  unbearable  for  many  of  the 
men,  whose  disposition  leads  them  to  choose  the 
teacher *8  life. 

The  scientific  bureaus  were  established  by  the 
United  States  with  the  view  of  making  surveys  of 
the  country,  and  the  work  of  scientific  investigation 
is  carried  on  at  present  only  with  the  object  of  mak- 
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in\^  such  sarreys  possible.  It  is  a  step  in  a  radically 
11  ew  direction  to  isitroduce  the  prosecution  of  inves- 
ti|i;fttion  prr  ae ;  and  it  should  be  well  considered 
%»here  thi«  begins ,  and  whether  it  is  the  proper  func- 
tion of  the  ^orernniect  tf>  prosecute  such  work. 
The  establishment  of  a  teaching^  university  is  a  stiU 
greater  step. 

There  ia  further,  in  my  opinion,  no  need  of  a 
iiiitTersity  in  Wasbin^n,  as  we  already  have  as 
good  an  institution  as  couJd  be  wished  at  the  neigh- 
boring city  of  Baltimore, 

An  appeal  to  the  prestige  of  the  names  of  the 
F!af«^m*»n  ni  the  early  days  of  the  country  is  always 
t^  rated.     We  are  «uffering^  at  the  present 

Ij  I  law  passed  under  the  hurrah  raised  by  a 

- ;.  I  ;  \:\  i    n|ijieaL  L.  S. 

Some  points  in  the   e^ottition  of  the  horses. 

The  main  facts  with  reg-ard  to  the  evohitioti  of 
tV  '  -  have  lonft  been  known,  and  the  series  of 
ij  iL^  in  the  limb^i>,  skull,  and    molar  teeth,  so 

f  I  '^ **"(),  that   little  rioubt  remains  as  to  tbe 

T  in  rhe  long  chain.     But,  in   tracing  out 

ti  ir -r«?nt  of  any  group  of  organisms^  it  is 

n»t  only  uecef^^ary  to  follow  out  the  steps  of  progrev 
«nn  in  n  general  way,  but  io  all  tbeir  d>?tai1s.  In 
11  f  fossils,  this  mu!$t,  for  the  moat  part,  be 

<'-  i  ny  different  observers,  as  so  much  depends 

Uy-jii  vii'  .Mftnnate  discovery  of  good  specimens.  The 
|»r«0aiit  note  gives  a  small  contribution  of  this  kind  to 
(he  ducidatiun  of  tbe  history  of  the  horses. 

The  earliest  member  of  the  series  of  which  we 
know  much  is  tbe  Hyracotherium  of  Oweu  lOro- 
hjppos.  Marsh).  This  little  animal  is  quite  abundant 
in  tlie  lower  eocene  of  Wyoming,  and  has  been  very 
fully  described  by  Professor  Cope.  In  this  genus 
i&g,   li  the  incidors  are  arranged  in  a  semicircle. 


fw,  !♦  —  fairer  Inolsor  and 
ief  of  Syracothe- 
Cop«^  Ooe-balf 


Fio.  2,  —  Lower  IncUar  and 
caolne  series  of  anchltbe- 
riuin  t&fter  Kowalowsky). 


rtthi*r  unintermpfcedly  or  separated  by  slight  inter- 
vale, They  are  simple  teeth,  with  sharp,  chisel- 
•baped  crowns.  Tbe  canines  are  small,  conical,  and 
everted.  The  »ymphystB  of  the  lower  jaw  la  long 
and  much  contracted,  rounded  and  somewhat  ex- 
pd tided  at  the  end. 

Tbe  next  type  in  the  series  is  the  Mesohippus  of  Pro* 
feasor  Marsh,  from  the  White  River  beds  or  lower  mio- 
f>f...^  A  uk.,.,..^  l)^^  characters  which  Professor  Marsh 
L  ring  thL^  form  from  Anchitherium  are 

f  itH  or  nut  of  generic  value,  Mesohippus 

iDuwt^  A»  we  sball  presently  see»  be  regarded  as  a  di»- 
Hn''t    frrnns.     Here    the   shape    of  the    mandibular 
and  of  the  incisor  teeth  is  very  much  as 
therium.      The   incisors   are    small,    with 


rather  broad,  chisel-shaped  crowns,  and  without  a 
trace  of  an  invagination  of  the  enamel.  Tbe  advance 
from  Hyracotherium  to  Mesohippus  consista  chiefly 
in  the  increased  size  of  the  animal,  reduction  of  the 
number  of  digits,  greater  complexity  of  the  premobir 
and  molar  teeth,  and  enlargement  of  tbe  braiu. 
Specimens  of  Mesohippus  with  the  incisors  in  posi- 
tion are  rather  rare.  The  description  given  above 
is  of  a  small  species  (No.  10,24(5  of  the  Princeton 
museum)  which  was  obtained  by  tbe  Princeton  scien- 
tific expedition  of  187B  at  Chalk  Bluffs,  Colorado. 

In  the  upper  miocene  deposits  of  the  Pacific  coast 
the  true  Anchitherium  (Miohippus,  Marsh)  appears. 
In  this  genu<i  the  inci^^ors  show  an  mvagination  of 
enamel  on  tbe  grinding  surface  of  the  crown.  The 
pit  so  formed  is  shallow,  and  comparatively  soon 
wears  down  to  a  scar,  I  have  not  had  an  opportunity 
of  examining  European  specimens  with  reforence  to 
this  point,  but  the  presence  of  tbe  pit  is  clearly  shown 
in  Kowalew.4ky*s  figures  {Memoires  de  Vacademie 
impej\  tir  St.  Fetersbnuty^  7th  8»^r.  tome  xx.  pi.  iii. 
figs,  5.5  and  57).  Of  fig.  57  (see  fig.  2}»  Kowalewsky 
says,  '*Le8  incisivcs  mitoyennes  pr6sentent  ddj&  les 
puits  en  (6nini]  qui  s^ont  si  charactertstiques  pour  les 
chevaux.7^  This  pit,  seen  in  its  earliest  stages  in 
Anchitherium,  tfoes  on  increasing  until  it  reaches  i\» 
greatest  development  in  the  recent  genui^  Equus.  It 
is  of  interest  to  f^ee  that  even  in  this  small  and  eooi* 
paratively  unimportant  detail  we  find  a  fresh  confir- 
mation of  the  aceurAcy  of  previously  expressed  views 
as  to  the  series  of  equine  ancestors.  If  these  deter- 
minations are  accurate,  they  must,  of  course,  hold 
good  down  to  tbe  m mutest  details.  Further  inves- 
tigation will  undoubtedly  bring  more  of  these  minor 
correspondences  to  light.  W.  B,  ScoTT. 

G(*ol.  mua.,  Piintseton,  N.J.,  Deo  16. 

Equatorial  currents  in  star  and  planetary  atmos- 
pheres. 

In  the  *  Astronomical  notes'  contained  in  the  num- 
ber of  Scufnci*  for  Dec.  11,  occurs  a  statement  in 
regard  to  tbe  circulation  of  the  earth's  atmosphere 
which  see  ma  to  me  to  require  qualification,  and  I 
therefore  venture  to  call  your  attention  to  it.  The 
passage  in  question  reads  as  follows:  *'As  to  the 
earth,  we  know  that  the  general  drift  of  the  lower 
atmospheric  currents  is  eastward,  rotating  faater 
than  the  globe  itself ;  but  of  the  circulation  high  up 
above  the  clouds  we  knew  absolutely  nothing  nntil 
the  red  sunsets  following  the  Krakatoa  outburst 
.  .  .  indicated,  by  their  successive  appearances  at 
different  places,  a  probable  upper  equatorial  current 
moving  rapidly  westward,  i,e.,  rotating  slower  than 
the  earth.'' 

Now,  it  is  well  known  that  the  eastward  move- 
ment of  the  atmosphere  is  confined  to  the  temperate 
iones,  and  h  not  observable  in  the  p<tlar  or  tropical 
regions.  On  the  contrary,  the  n>a«t  striking  feature 
in  the  circulation  of  the  atmospheres  is  the  great 
equatorial  "n^nd -current  which  fiows  from  east  to 
we^ft  along  the  equator,  and  is  felt  beyond  tbe  tropics 
of  Capricorn  and  Cancer.  It  is  about  OD  in  width, 
and  therefore  covers  one-half  the  earth's  surface. 
It  is  also,  as  I  believe,  the  most  important  factor  in  the 
whole  system  of  oceanic  and  atmospheric  circulation, 
since,  by  the  friction  of  ita  movement  over  the  ocean 
surface,  it  produce*  the  great  equatorial  water-cur- 
rent which  is  the  chief,  though  not  the  only,  cause  of 
all   the  great   movements  of  oceanic  water*.     The 
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cause  of  this  equatorial  wind-belt  is  probably  the 
lagging-back  of  the  loosely  cohering  and  adhering 
atmosphere  over  the  equatorial  region,  which  has  a 
maximum  motion  of  rotation  from  west  to  east  of 
about  a  thousand  miles  an  hour.  The  equatorial 
wind-current  has  a  motion  westward  of  from  five  to 
ten  miles  an  hour,  but  this  is  only  relative  to  the  sur- 
face of  the  earth,  since  it  has  an  absolute  movement 
eastward  with  the  earth  of  perhaps  990  to  995  miles 
an  hour. 

The  lagging- back  of  the  atmosphere  over  the 
tropical  regions  may  be  altogether  due  to  its  inertia, 
or  it  may  be  in  part  the  e£fect  of  friction  with  that 
real  but  intangible  medium  which  fills  the  interstel- 
lar spaces,  —  the  luminiferous  ether.  Whatever  the 
cause  of  the  equatorial  wind-current  may  be,  its 
importance  in  the  physics  of  the  globe  cannot  be  ex- 
aggerated. Among  tne  other  phenomena  with  which 
it  may  be  credited  are  the  red  sunsets  which  are  now 
generally  believed  —  as  stated  by  the  editor  of  your 
astronomical  column  —  to  be  due  to  the  projection  into 
this  equatorial  current  of  an  immense  volume  of  vol- 
canic dust  from  Krakatoa,  which  has  not  only  floated 
many  times  around  the  earth,  but  has  been  widely 
diffused  north  and  south  of  the  equator  by  the  high 
upper  currents  of  air  that  flow  from  the  equator 
toward  the  poles,  and  constitute  the  other  great 
factors  in  atmospheric  circulation.  Along  the  ther- 
mal equator  the  heated  air  is  constantly  rising,  and 
is  replaced  bv  the  cooler  and  denser  air  flowing 
along  the  surface  from  the  north  and  south.  This, 
coming  from  regions  where  the  rotation  of  the 
earth  is  much  less  than  at  the  equator,  reaches 
the  torrid  zone  with  a  strong  relative  motion  toward 
the  west,  —  g^oing  slower  than  the  earth,  —  and 
giving  us  the  south-east  trades  of  the  southern  side 
of  the  equator,  and  the  north-east  of  the  northern. 
The  constant  upward  tendency  of  the  air  along  the 
heated  zone  would  retard  the  descent  of  the  dust, 
and  favor  its  suspension  in  the  heaped -up  mass  of  air 
which  flows  northward  and  southward  from  the 
equator.  This  air,  which  has  an  absolute  eastward 
movement  with  the  earth  of  perhaps  990  miles  per 
hour,  soon  reaches  a  zone  where  the  earth*s  move- 
ment is  less  than  this,  and  where,  with  reference  to 
the  surface,  the  movement  is  toward  the  north-east 
in  the  northern  hemisphere,  and  south-east  in  the 
southern.  This,  as  is  known  to  many,  but  perhaps 
not  to  all,  of  your  readers,  gives  us  the  general  drift 
of  the  atmosphere  over  the  United  States. 

By  the  northward  and  southward  flow  of  the 
tropical  and  dust-bearing  air,  that  dust  may  be  dif- 
fused over  most  of  the  earth's  surface  before  it 
settles.  J.  S.  Newberry. 

New  York,  Deo.  28. 

Congenital  deaf-mutism. 

The  chief  requisite  to  racial  experiments  is  isola- 
tion. A  race  of  men  is  a  breed,  a  stock,  a  strain  that 
has  been  isolated  long  enough  to  fix  by  inheritance  a 
number  of  characteristics.  This  isolation  may  be 
either  geographical  or  social.  Where  caste  prevails 
and  marriage  is  confined  to  groups,  the  characteris- 
tics of  each  group  will  be  fixed  and  perpetuated. 
This  is  social  isolation,  and  the  result  is  in  the  nature 
of  a  race.  At  the  time  when  there  were  fewer  people 
on  the  earth,  and  when  the  allurements  to  commerce 
and  the  means  of  locomotion  were  not  so  numerous, 
the  present  races  of  the  world  were  fixed. 


Prof.  A.  Graham  Bell  has  on  several  occasions 
lately  called  attention  to  the  formation  of  a  race  of 
deaf-mutes  by  caste  isolation  and  intermarriage.  A 
very  interesting  example  of  reaching  a  race  of  deaf- 
mutes  by  geographical  isolation  has  just  come  to  my 
notice. 

Lieut.  H.  T.  Allen,  U.S.A.,  lately  engaged  in  the 
exploration  of  Alaska,  writes  me  as  follows  :  — 

**  On  two  tributaries  of  the  Koukuk  River.  Konoo- 
tenah  and  Nohoolchintnah,  both  emptying  from  the 
south,  and  about  seventy-five  miles  between  mouths, 
were  two  villages  about  twenty-five  miles  from  the 
respective  confluences,  the  upper  village  06". 40'  north, 
150'\50'  west.  One  village  contained  six  males,  the 
other  five ;  and,  of  these  eleven,  four  were  deaf- 
mutes.  There  was  a  woman  who  could  speak  fairly 
intelligently  to  her  people,  but  could  not  hear.  There 
was  also  a  boy  who  was  a  deaf-mute.  The  natives 
said  that  the  mutes  had  never  been  able  to  speak  or 
hear,  and  the  sounds  emitted  had  nothing  in  common 
with  the  articulations  of  their  relatives.  I  can  ac- 
count for  the  foregoing  facts  only  by  continued  inter- 
marriage, which  is  necessitated  by  their  isolation. 
Above  the  upper  village  there  are  no  tribes  on  the 
Koukuk  River,  none  between  the  Nohoolchintnah 
and  Konootenah,  and  none  for  many  miles  below  the 
latter  river.  The  men  from  these  villages  trade  at 
the  station  on  the  Yukon  River,  near  the  mouth  of 
the  Tanan&h.  They  claim  to  be  Kleekots,  but  can 
readily  converse  with  the  natives  of  the  Yukon  from 
St.  Yukon  to  Nulato."  O.  T.  Mason. 

The  Eng^lish  sparrow. 

Two  years  ago  I  published  the  fact  in  the  Ameri- 
can  naturalist  (September,  1883,  p.  925),  of  the  Eng- 
lish sparrow  having  practically  driven  all  the  native 
birds  out  of  the  beautiful  parks  of  New  Orleans, 
when,  even  so  long  ago  as  that,  this  bird  was  to  be 
found  there  in  numbers.  1  distinctly  recollect  hav- 
ing seen  them  in  Cheyenne,  Wyoming,  in  1877 ;  so 
that  I  think  this  pest  has  spread  more  rapidly  than 
some  of  the  correspondents  of  Science  are  perhaps 
aware.  Of  course,  the  most  important  point  at  issue 
now,  is  to  devise  means  for  so  reducing  their  num- 
bers as  to  render  them  harmless  in  the  future,  or 
better  still,  if  possible,  to  exterminate  them  entirely. 

The  methods  suggested  by  Mr.  Ralph  S.  Tarr  {Sci- 
ence^ No.  149)  are  excellent  so  far  as  they  go ;  but  I 
would  suggest  a  far  more  efficient  weapon  than  the 
shot-gun,  for  use  in  the  city  parks,  recommended  by 
him.  I  refer  to  the  collecting  cane  now  in  use  by 
many  ornithologists  in  this  country,  with  the  seven- 
chambered  pistol  attachment.  I  have  an  excellent 
one  by  me  now,  belonging  to  the  Smithsonian  insti- 
tution, and  I  will  guarantee  that  I  could  kill  850 
English  sparrows  with  it  in  one  day  in  New  York 
City,  and  keep  it  up  for  every  day  in  the  year,  or 
until  their  decreasing  numbers  reduced  the  averaee. 
It  possesses  several  highly  important  recommenda- 
tions over  the  shot-gun  :  it  makes  scarcely  any  noise ; 
the  ammunition  is  cheap  ;  no  danger  is  run  of  injur- 
ing persons  in  a  crowded  city;  and  it  would  attract  far 
less  attention.  This  weapon  might  be  placed  in  the 
hands  of  those  who  proved  themselves  experts  in  its 
use,  or  any  city  police  force.  Other  persons  might 
also  be  licensed  to  use  it,  who  were  willing  to  prac- 
tise exterminating  the  birds  for  a  reward. 

R.  W.  Shufeldt. 
Fort  Wlngate,  N.  Hex.,  Dec.  18. 
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THE  STUDY  OF  GEOMETRY. 

We  have  a  pernicious  habit  in  this  ccmntry  of 
»«  that,  becnuM^  in  a  re^niblic  all  men  are 

h  \  *v*  to  their  rights*  thej-  are  also  lK>m 

:  !^.  We  have  a  clifferput 
«f*;  we  know  that  a  raeo- 
hi»n*e  i»  alto^^utiitT  *iillVreiit  from  a  dray-horse, 
and  we  give  him  a  totally  ditfertnit  kind  of  Ufe 
fmai  the  t^'i^nninc;^.  Wo  have  no  tro\ible  in  recog- 
ntidng  him  :  we  simply  inquire  who  were  his  an- 
cestor?*, and  our  expertation  as  to  his  qualitit^s  is 
C4i.rvf«ljy  ba9*xl  upon  the  ani*wer  to  that  ijnestion. 
Il  viould,  fjerhaptt,  Ije  a  p>chI  plan  if  the  young  of 
i !  ri  specieH  were  divided  into  two  gruniis  at 

::  <e.  —  one  large  and  one  small :  one  com- 

fKM/kul  of  those  of  whom  nothing  more  than  plain 
iivitig  h  expecteil,  and  the  otiier  t"onip*iaed  of  the 
T  -,   of  those  whose  anccstAirs,  or  whf»8e 

r  I  i^lowments.  give  rta^son  U)  hoiwe  that  they 

may  give  some  aid  to  learning  or  to  culture. 

Tliert*  i».  at  aU  events,  no  reason  why  all  young 
peo])te  should  bt<  taught  geometry  in  the  Hame 
my.      For  most  children,  a  form  of  rea&cming  so 
Iract  iH  not  onlj-  repulsive,  but  very  nearly  im- 
*|x»jt?itile  of  CHjraprehenBion.      A  little  may  be  done 
fi>r  them  (or  for  their  cleecendantB)  by  giving  them 
n  istnall  ilo«e  of  geometry,  made  a»  plain  and  ens/ 
and  direet  as  it  can  be  made;  but  they  tlo  not  need 
know  every  thing  that  can  l^e  done  with  the 
^ht  line  and  circle.     Life  is  sliort,  and  the 
content  of  geometry  as  known   to   Euclid 
long.     For  most  childi-en   iti   8chot»ls,  a  good 
L^imen  of  the  kind  of  reaeoning.  and  a  fair 
[»wledge  of  the  principal  results,  are  all  that  is 
limble.   For  such,  a  geometry  like  Went  worth's 
(pesi  a  very  good  [mrpose. 
But  it  tB  a  pity  that  the  kind  of  geometry  a  per- 
win  i^  tiiught  should  dei>end  upon  liis  geographiciil 
pitsitton  near  this  or  that  kind  of  a  school.     Any 
H  hotte  d»:*tiny  is  to  do  difficult  thinking  in 
-life   should   have  a  different   kind  of  early 
iaing:  he  shouM  dwell   long  among  the  geo- 
trical  ccjncepts,  should  become  thoroughly  im- 
bued with  the  bare  and  rigid  form  of  reasoning, 
ftliould  have  the  results  as  faxnUiar  as  his 
Juer-tcmgue.     It  is  a  serious  loss  to  him  if  he  is 
i  to  run  over  the  suhje<?t  with  imcouth  haste. 
I  of  this  kind  will  find  their  natural  guide 


in  such  a  te3rt-boc:>k  as  Newcomb's  or  Halsted's.* 
In  neither  is  it  the  aim  to  give  the  most  rapid  and 
cursory  system  possible.  Both  are  written  from 
tlie  stand-fMiuU  of  the  moilern  idea  that  the  geome- 
try of  this  world  is  not  tiie  onlv  possible  geometry, 
and  that  it  is  mere  matter  of  accident  that  two 
parallel  lines  do  not  approach  each  other,  iuid  that 
two  straight  lines  do  not  enclose  a  siMce.  Both 
have  felt  the  influence  of  the  syllabus  of  the 
English  association  for  the  improvement  of  goo- 
nietrical  teaching.  Tlie  idea  of  figm*e  is  shorn  of 
iti*  material  content,  and  limite<l  tt>  its  bounding 
lines  c»r  surfaces.  Tlie  sum  of  two  right  anglei  is 
not  regardtMl  as  a  purely  imaginary  ideti  with  no 
rea.lity  corres[K»nding  to  it,  but  tho  •  straight  angle* 
is  allovve<J  t*-i  play  it**  naturnl  part.  In  Profeesfir 
Newcomb*»  lj<x>k.  nis  fav«.trite  idea  h  carried  out 
of  leading  up  to  new  and  strange  conreptions  by 
very  slow  and  gradual  ptefjs  :  Mr.  Halstetl's  is  in- 
tended for  lioys '  of  much  more  highly  developed 
minds.  There  are  no  concessions  to  youthful 
weakness.  It  is  alsti  intended  for  l»oys  of  well- 
develope<l  taste  in  the  art  of  Ixjok-making.  It 
presents  a  splendor  of  paiwr  and  of  margin  which 
is  far  rerni^veil  from  the  republican  simpUcity  of 
our  ancestors, 

Tlie  ancients  Ix'lievc**!  that  the  geometrical  con- 
cepts came  down  from  heaven,  but  that  the  chief 
end  of  geometry  was  to  meaisiire  the  etu'th.  We 
ndriMt  now  that  the  concepts  are,  in  the  first 
inHlaiice,  of  the  earth  and  earthy;  but  we  have 
given  an  enormous  development  to  the  geometrj^ 
of  pure  poflitinn,  and  have  niarle  it  as  remote  from 
all  ix)ssit)ility  of  application  a^  the  theory  of  num- 
Ijers  itself.  It  is  in  consonance  with  this  develop- 
ment that  in  both  thctse  iKJoks  measurement  is 
given  somewhat  the  pijdtion  of  an  appendix  to  the 
subject,  instead  of  l>eing  mm\e  to  apf»ear  as  the  end 
towunls  which  all  the  pro[KJ«^ition!^  lead  tip, 

Mr,  Habted  diH:*s  an  excellent  thing  in  giving  an 
intrt  Njuctory  chapter  on  logic.  When  pure  rejowju- 
ing  is  alnrnt  ta  iKi^ome  the  student'H  daily  oocujia- 
tion  for  many  months,  it  is  a  pity  not  to  give  him  a 
general  view  of  the  processes  invol  ved  at  the  start.  It 

•  The  etemvnts  of  geotfy^try.  By  GsoBos  Bbuob  Bal- 
8TKD.    New  York.  IVifey,  ie«5.    8". 

3  As  «  ayuoDjtai}  tor  '  student  of  geometry/  one  abould, 
however,  saj  ^trt  with  tbe  uuder»tntidmg  th&t  bojB  itr«  to 
b«  iscladed,  Qvom»trf  1«  cblellir  t>!tudied  Id  the  higb 
schools,  and  the  hijirh'tfcbool  graduatPK  uumber  three  i;trls 
to  evvry  boj.  If  geometry  \»  sjb  good  u  s(>eolUe  ngiilafet  b«d 
reasoning  as  is  commotilx  fliipp^"^^d«  t'»gicriilu»>B9  wtll  Etum 
become  m  feuialae  Instead  of  a  maaeuUoe  ohariuL'terisitc. 
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is  very  curious  to  find  a  compendium  of  logic  with 
the  syllogism  left  out.  Han^et  is  even  less  neces- 
sary to  his  play  than  the  syllogism  to  logic.  It  is 
true,  however,  that  the  syllogism  is  an  easy  matter 
compared  with  inversion  and  contra-position. 
There  is  hardly  a  boy  who  is  not  greatly  surprised 
to  find  that  when  he  has  proved  that  an  isosceles 
triangle  has  two  equal  angles,  it  still  remains  to  be 
proved  that  a  triangle  having  two  equal  angles  is 
isosceles.  As  De  Morgan  has  pointed  out,  Euclid 
himself  was  apparently  not  aware  that  it  follows 
every  time  from  A  implies  B  that  non-B  implies 
fum-A, 

In  regard  to  *his  rule  of  inversion,'  when 
three  or  more  propositions  are  involved,  Mr. 
Halsted  has  fallen  into  a  slight  inaccuracy.  In 
the  first  place,  if  the  term  *  contradictory '  is  to  be 
applied  to  three  terms  at  all,  it  should  be  used  in 
the  same  sense  as  when  applied  to  two  terms;  the 
three  terms  should  together  cover  the  whole  field, 
and  they  should  not  overlap.  The  word  is  a  bad 
one  for  this  ptupose,  however,  and  it  is  just  as  well 
to  keep  the  two  properties  —  that  of  being  exhaus- 
tive and  that  of  being  incompatible  —  distinct. 

In  the  second  place,  there  is  a  redundancy  in 
the  rule  as  given  by  Mr.  Halsted.  From  the  tliree 
propositions,' 

X  implies  x, 

Y  implies  y, 

Z  implies  z, 
it  may  be  inferred  that 

X  implies  X, 

y  implies  Y, 

z  implies  Z, 
provided  that  the  mbjects  cover  the  whole  field,  and 
the  predicates  are  incompatible.  It  is  not  neces- 
sary that  the  subjects  should  be  known  to  be  in- 
compatible, though  it  follows  from  the  premises 
given  that  they  are  so,  but  also  that  the  predicates 
are  exhaustive.     From  the  first  two  we  have 

X  Y  implies  x  y ; 
and,  since  there  is  no  x  y,  there  cannot  be  any  X  Y 
either. 

It  is  very  well  worth  while  to  have  formulated 
the  reasoning  involved,  instead  of  going  through 
all  the  separate  steps  every  time  there  is  occasion 
for  it,  as  the  usual  books  on  geometry  do. 

The  conclusion  does  not  follow  if  it  is  given 
that  the  subjects  are  incompatible,  and  that  the 
predicates  together  fill  the  universe.      The  nature 
of  the  argument  is  most  clearly  seen  in  space. 
Lange  believes  that  the  logical  laws  of  thought  are 
derived  from  space-conceptions.     Suppose  there  is 
a  table  painted  in  various  colors,  but  so  that 
the  red  is  all  in  the  violet, 
the  yellow  is  all  in  the  blue, 
and  the  orange  is  all  in  the  green ; 

1  The  letters  stand  for  either  terms  or  propositions. 


and  suppose,  also,  that  the  reil,  the  yellow,  and  the 
orange  together  cover  the  whole  table,  and  that 
the  violet,  the  blue,  and  the  green  do  not  overlap : 
it  follows  that 

red = violet. 

yellow = blue, 

orange =green. 
To  show  how  a  somewhat  complicated  argument 
can  be  simplified  by  having  this  type  of  reason- 
ing at  command,  we  add  a  real  illustration  from 
algebra.  In  Descartes'  method  of  solution  of  the 
biquadratic  equation,  the  following  relations  are 
seen  to  hold  between  its  roots  and  those  of  the 
auxiliary  cubic :  — 

Boots  of  the  Boots  of  the 

biquadratic,  cubic. 

implies  l^^^'-^ 

One  positive, 
two  imaginary. 


nplies  < 


imnlies  \  One  positive,  two 
tmpiies  ^  ^^j  negative. 


Two  real  (unequal) 

Two  real  (equal) 

All  ,v«o^„o»„  v^w,v,o  ^  One  positive,  two 

All  miagmary  tmpl^s  ^  ^^^^^  negative. 

But  the  division  on  the  left  is  exhaustive,  and  the 
classes  on  the  right  are  mutuaUy  exclusive :  hence, 
by  a  purely  logical  tour  deforce,  these  propositions 
can  all  be  inverted,  and  the  desired  inferences 
from  the  roots  of  the  cubic  to  the  roots  of  the 
biquadratic  can  be  obtained  at  once. 

Mr.  Halsted's  reviewers  have  pointed  out  before 
that  he  is  deficient  in  a  certain  natural  and 
becoming  modesty.  *  Two  formative  years '  of  his 
life  is  too  high-sounding  a  phrase  to  be  applied  to 
any  but  a  very  great  mathematician,  like  Ptofessor 
Cayley,  for  instance. 


CEBEBBAL  EXCITABILITY  AFTEB  DEATH, 

The  problems  of  brain  physiology  are  so  com- 
plex, and  our  means  of  stud3ring  them,  especially 
in  the  human  subject,  so  insufficient,  that  it  is 
not  to  be  wondered  at  if  rather  out-of-tlie-way 
and  venturesome  experiments  are  sometimes 
undertaken  by  the  anxious  physiologist ;  as,  wit- 
ness the  actual  stimulation  of  the  exposed  brain 
in  a  patient  whose  death  seemed  c<?rtain.  Such 
an  experiment  is  not  apt  to  be  repeated  ;  and  a  few 
French  physicians  have  now  wisely  set  to  work 
to  study  the  results  of  stimulating  tlie  cerebrum, 
exciting  the  sense-organs,  and  subjecting  the  whole 
body  to  a  vigorous  examination  in  the  case  of 
criminals  who  have  suffered  death  by  decapitation. ' 
Such  investigations  are  not  new ;  but  the  results 
have  been,  as  a  rule,  either  entirely  negative,  or 
brought  out  only  a  few  rather  obvious  facts.  In 
the  experiments  about  to  be  described,  the  methods 
» JRetnie  acientifique,  Nov.  88.    By  J.  V.  Labordk. 
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of  esq^erimeDtatioii  liave   been   much   iu>proved, 
maiiily  by  kc^eping  np  the  spark  of  life,  artifi- 
daQy,  far  a  much  longcT  time  than  was  ever  before 
uplished. 
K  A  liog  was  [ireparcMi  in  such  a  way  that  a  trans- 

ai4>n  of  hl(KKl  from  its  carotid  artery  to  one  of 
the  eurotitls  of  thr  head  of  the  decapitated  crim- 
inal coold  be  promptly  made,  and  thus  a  supply 
oi  liviDg  blixwi  be  nmde  to  flow  throu^^h  the  life- 
and  thereby  preserve  the  excitabiUty 
nervous  apf>aratuB,  Into  the  otiier  carotid 
(tlie  right)  of  the  heail  defibrinated  blood  at  a 
Bailable  temjierature  could  be  injected.  The 
heftd  was  receiveil  seven  minutes  aftto*  decapita- 
tion. The  difficulty  of  finding  the  carotkls  in 
the  ftoft  tissues,  which  had  become  Sittlly  disfig- 
ureil  by  the  decapitation*  caused  a  loss  of  ten 
tnbiutes*  A  small  opening  in  the  cranium  was 
tbeii  made,  t^o  as  to  insert  a  pair  of  electrodes  on 
til**  frontal  parietal  region  of  the  left  side,  —  the 
presmniible  motor  centi-e  for  the  facial  muscles. 
At  about  twenty  minutes  after  decapitation 
tJie  doubh'  tnmsfusion  of  bI(X>d  was  begun.  The 
reault  wa«  »triking  :  a  bright  color  returned  t*i  the 
face,  wliich  also  assumed  a  natural  expression. 
Tlie  effect  was  most  marked  on  the  left  side, 
which  received  its  blood-supply  direct  from  the 
dog.  TJie  elet' trader  were  inserte*!,  but  no  result 
followed.  Thinking  this  m.ight  be  due  to  a  stim- 
ulation of  the  wrong  s^xptt  they  made  anotljer 
opening  in  the  skull,  and  again  stimulated  the 
braim  Tliis  was  followed  by  a  regular  and  marked 
coatmctiun  of  the  muscles  of  the  opposite  side  of 
the  fac^,  involving  the  orbicular  and  the  surfer- 
ciliary  muscles,  t<>gether  with  a  movement  of  tlie 
lower  jaw,  causing  a  strong  cliattering  of  the 
teeth.  This  effect  could  be  repeated  at  will  up 
to  the  40th  minute  after  decapitation,  and.  b}' 
incr^sing  the  current  used  in  stimulation,  to  the 
49th  minute.  After  this  uo  movement  followed 
the  application  of  the  elt^trodes,  although  tlie 
facial  muscles  could  be  made  t*:*  contract  by 
direct  stimidation  of  the  mufcM?les.  The  failure 
_of  the  first  stimulation  was  afterwards  shown  to 
due  to  the  unusual  length  of  the  head,  thus 

using  an  error  of  a  few  milUmetres  in  the 
localiaation.  At  first  the  pupil  could  be  made 
to  dilate  and  contrat^t  l»y  the  approach  or  with- 
dntvnil  of  a  strong  liglit»  —  a  fact  frequently  ob- 
terred  in  previouB  cases.  Tlie  peculiarities  of  the 
caie  are  the  great  length  of  time  for  which  tlie 
excitability  remained,  imd  the  meiuis  employed 
foff  pre«9erving  thLs  eieitabihty,  namely,  the  trans- 
fusiim  of  liting  blood. 

An  opportum'ty  of  verifying  these  result-e  pre- 
ientefl  itself  iu  a  9ul)sequent  ease,  but  the  results 
of  cortical   stimulation  were  negative.     The   ex- 


planation was  offered,  that  the  individual  had 
furiously  resisted  the  attempts  of  t)ie  officers  to 
I  ait  his  body  in  position  for  decapitation,  and  that 
the  resultant  neuro-muftcularexcit4^l>ility  prevented 
the  orderly  fictton  of  the  electricid  stimulation. 
However,  a  few  new  results  were  obtained.  In 
the  first  place,  the  patellai"  or  knee  reflex,  obtained 
by  striking  the  tendon,  was  distinctly  observed  on 
the  IxkIv,  The  contraction  was  perfectly  normal. 
Another  remarkable  result  was  tiiis  :  the  cephalic 
end  of  the  medulla  was  stimulated  in  hopes  of 
exciting  the  nucleus  of  tlie  hypoglossal  nerve. 
The  attempt  was  succesafuK  and  movements  of 
the  tongue  such  as  ftjllow  direct  stimulation  of  the 
nerve  were  distinctly  observed. 

PbysiologistH  have  not  been  very  sanguine  of 
results  from  this  methtxl  of  research  :  but  it  seems 
that  its  importance  has  been  rather  underestimated. 
It  will  never  be  available  for  original  investiga- 
tions :  but  it  will  sen-'e  as  a  meam*  of  verifying 
results  otherwise  obtained,  and  makes  the  infer- 
ence from  the  facts  with  regard  to  animals  to 
similar  conditions  in  man  more  reliable. 

PAMASirmM  AMONG  MARINE  ANIMALS, 

It  is  a  curious  fact  that  nearly  all  well-defended 
marine  animals  are  either  brilliantly  colored  or 
otherwise  attractive,  as  in  the  case  of  the  sea* 
anemone,  jelly-fish,  and  tropical  shells  and  crabs. 
Those  with  little  or  no  defence  are  generally 
inconspicuous,  or  resemble  surrounding  olijects. 
This  may  be  explained  by  supposing  that  by 
being  inconspicuous  tliey  easily  escjipe  the  notice 
of  their  enemies.  Brilhant,  well-defended  animals 
have  little  fear  of  enetnies,  and  by  their  bright 
colors  attract  curious  animals  within  i^each  of 
their  deadly  powers. 

Many  a  fish  in  the  sea  instinctively  avoids  the 
deadly  |)ower  hidden  tie  hind  the  brilliantly  phos- 
phorescent jelly-fishes.  This  protective  light  has 
saved  the  jelly-fish  much  trouble,  and  is  a  great 
aid  to.  it  in  its  struggle  for  existence  among  the 
multitudes  of  surface  animals.  Through  some 
curious  freak  in  evolution^  an  entirely  inoffensive 
cluater  of  animals,  devoid  of  any  protective  power, 
has  gained  the  use  of  this  phosphorescent  light, 
and,  by  imitating  the  dangerous  jelly-fishes  in  this 
respect,  sails  about  the  surface,  inspiring  terror 
among  surface  animals  that  could  easily  devour 
them.  This  cluster  of  animals  is  Pyrosoma.  In 
the  clusters  of  floating  seaweed  in  the  Gulf 
Stream  there  are  vast  numbers  of  tiny  fishes 
attired  in  the  color  of  the  floatiDg  weed,  and  that 
certainly  gain  protection  thereby. 

The  lump-fish  has  a  sucker  on  its  body  by 
which  it  can  attach  itself  to  eome  fish  of  a  similar 
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color,  and  go  freely  about,  entirely  free  from  dan- 
ger. This  is,  no  doubt,  one  way  in  which  para- 
sitism originated.  At  first  an  animal  attached 
itself,  for  protection,  to  another  having  the  same 
color  ;  tlie  next  step  was  to  burrow  into  the  ani- 
mal, and  extract  juices.  Tliere  is  a  very  curious 
fish  that  burrows  in  the  side  of  another,  leaving 
only  a  small  opening  out  of  which  it  can  project 
its  head  and  take  food.  Beyond  this  it  does  no  harm 
to  the  fish.  A  curious  case  of  parasitism  is  noticed 
in  Penella,  a  copepod  which  burrows  into  the  side 
of  a  sword-fish,  and  has  upon  its  external  stem  a 
number  of  a  peculiar  species  of  barnacle,  which  in 
its  turn  has  become  parasitic. 

The  sting  of  the  jelly-fish  is  deadly  to  nearly 
every  animal  of  limite<]  size  ;  yet  there  is  a  small 
fish  that  habitually  lives  beneath  the  bell  of  the 
jelly-fish,  in  the  midst  of  flying  lasso-cells,  without 
being  injured.  It  manages  to  pick  up  a  very  jjood 
living  from  the  crumbs  left  by  the  jellyfish. 
What  benefit  it  is  to  its  host  is  hard  to  understand  ; 
but  it  is  usually  true,  in  such  cases,  that  some 
service  is  returned.  The  habit  of  eating  at  the 
same  table,  or  commensalism,  is  seen  in  many 
cases,  that  of  the  oyster-crab  being  a  very  good 
example.  This  crab  lives  within  the  oyster 
without  offering  harm,  although  it  could  easily 
destroy  the  oyster ;  but  it  is  satisfied  with  what  it 
gets,  and  leaves  its  friend  alone.  That  such  deadly 
powers  as  those  possessed  by  jelly-fishes  should 
have  no  effect,  strange  though  it  may  seem,  is 
hardly  more  wonderful  than  the  power  of  resisting 
digestive  fluids.  In  the  stomach  of  a  deep-sea 
sea-anemone  a  brightly-colored  annelid  is  often 
found,  in  the  digestive  cavity.  Whenever  the 
anemone  catches  a  fish,  the  annelid  shares  the 
meal  without  any  injury  to  the  anemone.  Unlike 
intestinal  worms,  they  are  never  numerous  enough 
to  be  of  any  injury  to  their  host. 

Tills  habit  of  one  animal  being  dependent  upon 
another  for  its  existence  receives  a  curious  develop- 
ment in  the  case  of  deep-sea  hermit-crabs  and  the 
sandy  sea-anemones,  of  which  Epizoanthu^  is  an 
example.  After  the  free-swimming  stage,  the 
anemone  settles  down  upon  the  back  of  a  shell 
inhabited  by  a  hermit-crab,  and  begins  to  grow 
around  the  shell  until  it  has  entirely  surrounded 
it,  leaving  only  the  entrance  clear.  The  shell  is 
eventually  absorbed  ;  and  as  the  hermit  grows,  the 
anemone  grows  to  accommodate  him,  so  that  he 
does  not  have  to  seek  after  a  new  shell.  Thus  the 
hermit  is  furnished  with  an  accommodating,  com- 
fortable, and  transportable  house  ;  but,  in  return, 
the  hermit  transports  the  sea-anemone  from  place 
to  place,  and  keeps  it  upright.  This  is  a  curious 
case  of  division  of  labor  among  the  lower  animals. 

There  is  a  wide  field  for  the  study  of  the  effects 


of  hereditary  instinct  and  evolutionary  changes, 
as  exhibited  in  the  cases  mentioned.  Indeed,  it 
would  seem  as  if  the  best  field  for  the  evolutionist 
lay  among  the  most  degenerate  types  of  an  order, 
viz.,  parasites;  for  in  their  embryonic  changes 
they  pass  through  the  higher  stages  of  the  past  on 
their  way  to  their  present  degeneration. 

Ralph  S.  Tarb. 

A    TRIP   TO   THE  ALTAI  MOUNTAINS. 

We  left  Semipalatinsk  on  Saturday,  July  18. 
for  a  trip  of  about  1,000  versts,  or  700  miles,  into 
the  wild  mountainous  region  of  the  Altai.  If  you 
will  draw  a  line  on  the  map  from  the  city  of 
Tomsk,  in  a  south  by  east  direction,  600  miles  or 
more,  until  it  strikes  the  Chinese  frontier,  you  will 
reach  the  region  which  I  hoped  to  explore.  The 
German  travellers,  Finsch  and  Brehm,  went  to 
the  edge  of  it  in  1876,  but  the  high  peaks  lying 
farther  to  the  eastward  had  never  been  seen  by 
any  foreigner,  and  had  been  visited  by  very  few 
Russians.  As  far  as  the  Cossack  outpost  known 
as  the  Altai  Station,  there  was  a  post -road. 
Beyond  that  point  I  exj)ected  to  go  on  horseback. 
The  road  runs  from  Semipalatinsk  up  the  valley 
of  the  Irtish  as  far  as  the  town  of  Ooetkameno- 
gorsk,  and  then  turns  away  into  the  mountains, 
descending  again  to  the  Irtish  at  the  station  of 
Bookhtarma,  and  finally  leaving  it  altogether  at 
Bolshe-Narimskaya. 

For  200  versts  after  leaving  Semipalatinsk,  the 
Irtish  is  bordered  by  a  great  rolling  steppe  of  dry, 
yellowish  grass.  Here  and  there,  where  this  steppe 
is  irrigated  by  small  streams  running  into  the 
Irtish,  it  supports  a  rich  vegetation  ;  the  little  val- 
leys being  filled  with  wild  roses,  hollyhocks, 
golden  rod,  wild  currant  and  gooseberry  bushes, 
and  splendid  spikes,  five  or  six  feet  high,  of  dark 
ultramarine  flowers  like  larkspur;  but  generally 
the  steppe  is  barren  and  sun-scorched.  At  Oost- 
Kamenogorsk  and  Oolbinsk  I  made  the  acquaint- 
ance of  two  very  interesting  colonies  of  political 
exiles,  who  received  me  with  great  friendliness 
and  cordiality. 

The  farther  we  went  up  the  Irtish,  the  hotter 
became  the  weather,  and  the  more  barren  the 
steppe,  until  it  was  easy  to  imagine  one's  self  in  an 
Arabian  or  a  North  African  desert.  The  thermom- 
eter ranged  day  after  day  from  90°  to  103"^  F.  in 
tlie  shade ;  the  atmosphere  was  suffocating ;  every 
leaf  and  every  blade  of  grass,  as  far  as  the  eye 
could  reach,  had  been  absolutely  burned  dead  by 
the  fierce  sunshine ;  bleaching  bones  of  i)eris]ied 
horses  lay  here  and  there  by  the  roadside  ;  great 
whirling  columns  of  sand,  100  to  150  feet  in  height, 
swept  slowly  and  majestically  across    the  sun- 
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acotched  plain ;  jind  we  co\M  trace  the  process  of 
a  eiiude  Kirghis  horseuiiin  (ire  miles  away  by  Hit? 
vikiiul  of  dust  which  Kis  hfirsc's  hiKiIs  raii^oil  (r<p?ii 
the  eii^)|ie,  I  sulTered  confttiiTitlv  jnul  intensely 
lititti  the  heat  and  tlurat,  and  hii*1  tn  pmtwt  my- 
frotn  the  fierce  sunshiut*  by  swathing  iny 
J  J  in  ftuir  thicknesses  of  heavy  bLmket,  and 
[mttint^  a  bi^  dnwn  piUow  over  my  legs,  Yuu 
can  perhaj«  imagine  what  that  sunsliine  w^as, 
vtlusi  I  teU  you  Uiat  I  could  not  hold  my  Imre 


nattsea  tind  fainting  (sunstroke  ?),  and  who  nd vised 
me  not  to  travel  between  eleven  o'clock  in  »he 
moniing  an<1  Umr  in  the  .nftern<>on,  when  the  <hiy 
was*  clouiilciis  and  but,  Tlie  idea  of  having  u  Him- 
Htroke  in  SiU^riji,  and  the  BUggestion  ncjt  to  travel 
in  the  middle  of  the  tlay,  seemi^d  to  rae  so  pre- 
jjoBteroua  tliat  I  could  not  restrain  a  smile  of  lialf 
incredidous  anmsement.  Governor  T,4eklin^ki,  tlie 
military  governor  at  Scmipahitinsk^  subsequently 
told  me  that  he  had  seen  the  Uiermometer  stand 
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I  himd  in  it  witliout  pain^  and  that  wrapping  my 
Ijody  in  four  thick ne*«ee  of  heavy  blanketing  ^ve 
niM  at  onfx?  a   m  ^f   coolness.      Tolerably 

immW^rnH  T  waa  '  m,  I  little  thought, when 

"Fi,  tluit    1  sImiuIlI  tind  in  it  a  North 
rt    with  wliirhn>?   Band-colimini«»  and 
Mich  I  slioiiki  have  to  prot*H't  my- 
I  ^.     1  almost  laughed  at  a  Huseian 
'  tn  Uitigk  w*ho  told  me  that  the  heat  in  the 


at  180''  F.  in  the  valley  of  the  Irtit^h,  with  a  sand- 
Htorm  from  the  south,  and  that  lireathing  during 
the  prevalence  of  this  eimoc»m-like  win  J  was  at- 
tendefl  with  an  almost  insupportable  sense  of 
suiTocatittn.  We  saw  nothing  sw  bad  as  that  ;  but 
at  the  Btation  of  Vorouinskaya,  in  the  middle  of 
the  arid  desert  of  the  upper  Irtish,  w^e  were  over- 
taken by  a  furious  san«l-8tonu  from  the  south-west 
with  a  tenijrfTjitnre  ot  IKr  F,  in  the  shi^de  in  our 
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ried  to  a  height  of  a  hundred  feet,  and  drifted  past 
lis  in  dense,  suffocating  clouds,  hiding  every  thing 
from  sight,  and  making  it  almost  impossible  to 
see  or  breathe.  Althougli  we  were  riding  with 
the  storm,  and  not  against  it,  I  literally  gasped 
for  breath  for  more  than  two  hours  ;  and,  when 
we  reached  the  station  of  Cherem-shanka,  it  would 
have  been  hard  to  tell,  from  an  inspection  of  our 
faces,  whether  we  were  Kirghis  or  Americans,  — 
black  men  or  white.  Such  wind,  with  such  suffo- 
cating heat  and  blinding  dust,  I  never  in  my  life 
experienced  before. 

At  the  station  at  Mala-Krasnoyarskaya  we  left 
the  Irtish  to  the  right,  and  saw  it  no  more.  Late 
that  afternoon  we  reached  the  first  outlying  ridges 
of  the  great  mountain-chain  of  the  Altai,  and 
began  the  long  gradual  climb  to  the  Cossack  out- 
poet  known  as  the  Altai  Station.  Before  dark  on 
the  foUowing  day  we  were  riding  through  cool, 
elevated  alpine  meadows,  where  the  fresh,  green 
grass  was  intermingled  with  blue-bells,  fragrant 
spirea,  gentians,  and  delicate  fringed  pinks,  and 
where  the  mountain-tops  over  our  heads  were 
white  a  thousand  feet  down  with  freshly  fallen 
snow.  The  change  from  the  torrid  African  desert 
of  the  Irtish  to  this  superb  Siberian  Switzerland 
was  so  sudden  and  so  extraordinary  as  to  be 
almost  bewildering.  At  any  time,  and  under  any 
circumstances,  the  scenery  would  have  seemed  to 
me  beautiful,  but,  after  2,000  versts  of  unbroken 
steppe,  it  made  upon  me  a  most  profound  impres- 
sion. 

We  reached  the  Altai  Station  about  six  o'clock 
in  the  cool  of  a  beautiful  calm  midsummer  after- 
noon, and  I  shall  never  forget  the  enthusiastic 
delight  which  I  felt  as  I  rode  up  out  of  a  wooded 
valley,  fragrant  with  wild  flowers,  past  a  pictur- 
esque cluster  of  colored  Kirghis  tents,  across  two 
hundred  yards  of  smooth,  elevated  meadow,  into 
the  little  settlement  of  log-houses,  and  then  looked 
about  me  at  the  mountains.  Never,  I  thought, 
had  I  seen  an  alpine  picture  which  could  for  a 
moment  stand  comparison  with  it.  It  was  unsur- 
passed in  my  experience,  and,  it  seemed  to  me, 
unsurpassable.  I  have  seen  since  then  the  higher 
and  grander  peaks  farther  to  the  eastward,  known 
as  the  Bailkee,  where  the  Katoon  River  springs 
fully  grown  out  from  under  enormous  glaciers, 
and  rushes  away  in  a  furious  torrent  to  the  Obi, 
through  the  wildest  scenery  in  northern  Asia ; 
but  I  still  think,  tliat  for  varied  beauty,  pictur- 
esqueness,  and  effectiveness,  the  mountain  land- 
scape which  opens  before  the  traveller's  eyes  as 
he  ascends  out  of  the  vaUey  to  the  Altai  Station 
is  unequalled. 

Tlie  station  itself  is  a  mere  Cossack  outpost  of 
seventy  or  eighty  log-houses  standing  in  rows, 


with  wide  clean  streets  between,  and  with  a  quaint 
wooden  church  at  one  end.  In  front  of  every 
house  in  the  settlement  is  a  little  enclosure,  or 
front  yard,  filled  with  young  birches,  silver-leaf 
aspens,  and  flowering  shrubs  ;  and  through  all  of 
these  yards,  down  each  side  of  every  street,  runs  a 
tinkling,  gurgling  stream  of  clear  cold  water  from 
the  melting  snows  on  the  mountains.  The  whole 
village,  therefore,  go  where  you  will,  is  filled  with 
the  murmur  of  falling  water ;  and  how  pleasant 
that  sound  is,  you  must  travel  for  a  month  in  the 
parched,  sun-scorched,  dust-smothered  valley  <rf 
the  Irtish  to  fuUy  understand. 

We  remained  at  the  Altai  Station  three  or  four 
days,  making  excursions  into  the  neighboring  moun- 
tains, visiting  and  photographing  the  Kirghis,  and 
coUecting  information  with  regard  to  the  regicm 
lying  farther  east  which  we  proposed  to  explore. 
On  Monday,  July  27,  we  started  for  a  journey  of 
about  800  versts  to  the  Katoonski  Alps,  or  <  Bail- 
kee,'— the  highest  peaks  of  the  Russian  Altai.  Our 
trip  occupied  ten  days,  during  three  of  which  we 
lay  in  camp  storm-bound  in  the  Rakhmanofski 
valley,  nearly  7,000  feet  above  the  sea.  The  last 
sixty  versts  of  our  joiUTiey  were  made  with  great 
difficulty  and  some  peril,  our  route  lying  across 
tremendous  mountain-ridges,  and  deep  vaUeys 
with  almost  precipitous  sides,  into  which  we 
descended  by  following  the  coiu-se  of  foaming 
mountain-torrents,  or  clambering  down  ancient 
glacier  moraines,  over  great  masses  of  loose  broken 
rocks,  through  swamps,  jungles  of  bushes  and 
fallen  trees,  and  down  slopes  so  steep  that  it  was 
almost  impossible  to  throw  one's  body  far  enough 
back  to  keep  one's  balance  in  the  saddle  ;  while 
one's  horse  was  half  the  time  sliding  on  all  four 
feiet,  and  dislodging  stones,  which  rolled  and 
bounded  for  half  a  mile  downward  until  they 
were  dashed  to  pieces  over  tremendous  precipices. 
I  was  not  inexperienced  in  mountain  travel,  hav- 
ing ridden  on  horseback  the  whole  length  of  the 
peninsula  of  Kamchatka,  and  crossed  three  times 
the  great  range  of  the  Caucasus  ;  but  I  must  con- 
fess, that  during  our  descents  into  the  valleys  of 
Rakhmanofski,  the  Black  Berel,  the  White  Berel, 
and  the  Katoon,  my  heart  was  in  my  mouth  for 
two  hours  at  a  time.  On  any  but  E^irghis  horses 
such  descents  would  have  been  utterly  impossible. 
My  horse  fell  with  me  once,  but  I  was  not  hurt. 
The  region  through  which  we  passed  is  a  primeval 
wilderness  full  of  wild  game.  We  saw  marals  or 
Siberian  elks,  wolves,  wild  sheep,  abundant  fresh 
traces  of  bears,  chased  wild  goats  on  horseback, 
and  could  have  shot  hundreds  of  partridges, 
grouse,  ducks,  geese,  herons,  and  eagles.  The 
flora  of  the  lower  mountain  vaUeys  was  extremely 
rich,  varied,  and  luxuriant,  comprising  beautiful 
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wilrl  paii£ke8.  —  pun»le,  yellow,  creain-white.  and 
rariegiit€d«  —  friii^etl  pinks,  spirea,  blue  gentians, 
wild  htillyhocks,  dairies,  fMrget-me-iiots,  alpint' 
rrjttc^  purple  Altai  lilies,  and  scores  of  flowers 
that  I  had  ncrer  bef*>re  seeo,  many  of  them 
finely  hrilliant,  lar^e,  and  sliowy.  Of  plants 
fmitj*,  —  which  with  us  are  domeslicattHi,  but 
which  fn  the  Altai  lenrow  wild,  —  I  notice<l  rhuharb, 
celery,  currants  (red  and  black),  gooselierries,  rnsp- 
lierries,  strawberries  and  blackberries,  wild  cher- 
ries, crab-apples,  and  wild  apricots  or  peaches. 
Moet  of  tht»  lieiTics  were  ripe  or  nearly  so ;  and  the 
wild  eurnmts,  in  particidar,  were  as  large  and 
«lnmdant  as  in  an  American  gart^en.  The  scener>^ 
extremely  wild  and  grand,  surpassing  at 
any  thing  that  I  saw  in  the  Caucasus. 

On  8atiirday,  Aug,  1.  we  reached  the  foot  of 
tilt*  last  great  ridge  or  w^atershed  which  se|>arated 
lis  irmrx  the  main  chain  of  the  Kntoonski  Alps, 
Sttnday  morning  we  climbed  about  2,(MX»  feet  t^t 
tlic  sum m it  of  the  Ixist  ridge,  and  lcx)ked  over  into 
the  wild  vnUey  of  the  KatcK:ni,  out  of  widcli  nnv^ 
thi»  •  Katoonskj  pillars,*  the  highest  peaks  of  the 
Riiasian  Altai.  I  was  prepared  for  something 
gratul  in  the  i^'ay  of  scenery,  l>ecause  I  had 
iieen  those  peaks  two  or  thrt*e  timet*,  at 
varying  from  35  to  30  miles;  but  the 
view  from  the  heights  above  the  Katoon 
far  surjmssecl  all  my  antici^witions,  that  I  was 
iply  overawed.  It  was  not  beautiful,  it  was  not 
pictiires«iue  :  it  wa.**  overwhelming  and  stupendous, 

Tlie  ile^^p,  narrow  valley  or  gorge  of  the  Katoon, 
which  lay  almost  under  our  feet,  was  somewhere 
betwi^*n  '^,(KMJ  and  ^^m}  feet  deep.  On  the  other 
side  of  it  rose  far  alx)ve  our  heads  the  wild, 
mighty  chain  of  the  Katoonski  Aliie,  culminating 
i«a*.  opposite  us  in  two  tremendous  snowy  peaks, 
whoee  height  I  estimated  at  15,(HK)  feet.  O^Ionel 
Maiyfski,  the  governor  of  the  district,  has  since 
told  me  tliat  tbey  are  believetl  to  be  not  leas  than 
1B,000  feet  in  height.  They  were  wliite  from  base 
to  sittnmit,  except  where  the  snow  was  broken  by 
jefipai  black  precipices,  or  pien^ed  by  sharp,  rc»f^ky 
spines  and  cmigs.  Down  the  sides  of  these  peaks*, 
txom,  vast  Ileitis  of  n^v^  alxive,  fell  enonnous  gla- 
ciers, the  larg*?st  of  them  dest^ending  frt>m  the 
high  saddle  lH?tween  the  tuin  summits  in  a  con- 
tixmuud  ice-fall  of  at  least  4,001)  f©et.  The  glacier 
tm  tJie  extreme  right  had  an  almost  f>erfjendicular 
ice-hii]  of  twelve  or  iifteen  hiintlred  feet,  and  the 
glacier  on  the  extreme  left  gave  birth  to  a  torrent 
which  tumbled  alx>ut  800  feet  with  a  hi>arse  rcjar 
into  I  ho  deep,  narrow  gorge,  Tlie  latter  glacier 
w  M'linally  subliviiied  by  tliree  moraines, 

^1  d,  from  our  point  of  view,  like  long, 

Uh  i'ed  dumjw  of  furnace-Blag  or  ^ne  c<Md- 

tlii  liicli,  when  I  afterward  cHmbed  up  on 


them,  I  found  to  be  comjioHed  of  black  rocks  from 
the  size  of  ray  head  to  the  size  of  a  houjse,  extend- 
ing four  or  five  miles,  with  a  width  of  300  feet, 
and  a  height  of  from  35  U}  75  feet  above  the  gen- 
eral level  of  the  glacier.  The  extreme  summitn 
of  the  two  liighest  peaks  were  moi*e  than  half 
the  time  hidden  in  clouds  ;  but  that  rather  adde<l 
to,  than  detracted  from,  the  uiJd  grandem*  of  the 
s<:ene,  by  giving  mystery  to  the  origin  of  the 
enoi-mous  glaciers,  which  at  such  tiuies  seemed  to 
the  imagination  to  be  tmnbling  down  from  un- 
known heights  in  the  sky  through  majsses  of  roll- 
ing vapor.  All  the  time  there  came  up  to  us  from 
the  depths  of  the  gorgethehoaraeroarof  the  water- 
fall, which  seeme^l  now  and  then  to  be  almost  lost 
in  Uje  deeper  thunder  which  came  from  the  great 
glaciei-s,  as  msisaes  of  ice  gave  way  and  settled  into 
new  jHT^itions  in  the  ice-falls,  Tliis  tlnnidering 
of  the  glaciers  continues  for  nearly  a  minute  at 
a  time,  varying  in  intensity,  and  resembling  ocxrn- 
sionally  the  sound  of  a  distant  but  heavy  and  rapid 
cannonade.  No  movement  of  the  ice  in  the  falls 
was  perceptible  to  the  eyes  from  the  point  at  which 
w*e  Btoo<l ;  but  tlie  sullen,  rumbling  thunder  was 
evidence  enough  of  the  mighty  force  of  the  agen- 
cies which  were  at  work  bt^fore  us. 

After  looking  at  the  mountains  for  half  im 
hoiur,  we  turneil  our  attention  to  the  valley  of  the 
Katoon  Ijeneath  us,  with  a  view  to  aH<.'ertaining 
wliether  it  woidd  lie  possible  io  get  down  into  it, 
and  reach  the  foot  of  the  main  glacier  which  gives 
birth  to  tlie  Katoon  River.  Although  the  descent 
ilid  hx>k  Ixjtli  difhi-ult  and  dangerous,  I  was  by  no 
means  satisfied  that  it  was  utterly  imprac^lit^able. 
While  we  were  discussing  the  cpiestion,  our  guide 
was  making  a  bold  and  prmiical  attempt  to  solve 
it.  We  could  no  longer  see  him  from  where  we 
Ht<Mj<l ;  hut  every  now  and  then  a  stone  or  small 
bowider,  dislodged  by  his  hcirse's  feet,  would  leap 
into  sight  tliree  or  four  hundred  feet  below  us, 
and  go  crashing  down  tlie  mountain-side,  clearing 
two  hundred  feet  at  every  boimd,  and  HnaOy 
dashing  itself  to  piwes  against  tite  nx'ks  at  tiie 
Ijottoin  with  a  noise  like  a  distant  rattling  dis- 
charge of  musketry.  OiU"  guide  was  evidently 
making  progress.  In  a  few  moment**  he  came 
into  sight  on  a  lx>ld  r<x:ky  buttress  about  six  hun- 
dred feet  below  us,  and  shouted  cheerfully, 
*  Come  on !  You  could  get  down  here  witli  a 
telega*  (a  Russian  peasant^s  cart).  Inasmuch  as 
one  could  hardly  look  down  there  without  getting 
dizzy,  tliin  was  a  rather  hyperbolical  statement  of 
the  j¥>sttibiJitie8  of  tlie  case. 

We  finally  reached  a  very  steep  but  grassy  slofie, 
like  t!ie  side  of  a  Titanic  embankment,  down  which 
we  xigxaggtnl  with  great  discomfort,  l>ut  without 
much  actual  danger,  to  the  bottom  of  the  Katot^ui 
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valley.  As  we  rode  up  the  gorge  toward  the  great 
peaks,  and  finally,  leaving  our  horses,  climbed  up 
on  the  principal  glacier,  I  saw  how  greatly,  from 
our  previous  elevated  position,  I  had  underesti- 
mated distances,  heights,  and  magnitudes.  The 
Katoon  River,  which  from  above  had  looked  like 
a  narrow,  dirty-white  ribbon,  that  a  child  could 
step  across,  proved  to  be  a  torrent  thirty  or  forty 
feet  wide,  with  a  current  almost  deep  and  strong 
enougli  to  sweep  away  a  horse  and  rider.  The 
main  glacier,  which  I  had  taken  to  be  about  three 
hundred  feet  wide,  proved  to  have  a  width  of  more 
than  lialf  a  mile ;  and  its  central  moraine,  which 
had  looked  to  me  like  a  strip  of  black  sand  thirty 
feet  wide,  piled  up  in  form  to  a  height  of  six  or 
seven  feet,  like  a  long  furnace  dump,  proved  to  be 
an  enormous  mass  of  gigantic  rocks  three  to  four 
miles  long,  and  three  hundred  to  four  hundred 
feet  wide,  piled  up  on  the  glacier  in  places  to 
heights  of  seventy-ftve  and  eighty  feet.  In  short, 
it  was  a  tremendous  glacier,  and  yet  it  was  only 
one  of  eleven  which  I  counted  from  the  summit 
of  the  ridge  between  the  Black  and  the  White 
Berel.  Seven  glaciers  descend  from  the  two  main 
peaks  alone. 

We  spent  all  the  remainder  of  the  day  in  sketch- 
ing, taking  photographs,  and  climbing  about  the 
valley  and  the  glaciers,  and  late  in  the  afternoon 
returned  to  our  camp  in  the  valley  of  the  White 
Berel. 

Monday  we  made  another  excursion  to  the  crest 
of  the  Katoonski  ridge,  and  succeeded  in  getting  a 
good  photograph  of  the  two  great  peaks  without  a 
cloud. 

We  returned  to  the  Altai  Station,  Wednesday, 
Aug.  5,  and  two  dajrs  later  started  back  for 
Oost-Kamenogorsk.  We  were  overtaken  by  a 
storm  in  the  mountains  between  Bookhtarma  and 
Alexandrofskaya ;  lost  our  way ;  our  tarantass 
capsized  into  a  hole  about  nine  o'clock  at  night  in 
the  darkness;  and  we  lay  there  until  morning  in  a 
cold  rain,  without  shelter,  food,  or  fire.  Shortly 
after  daybreak  help  arrived  from  the  nearest  set- 
tlement; but  it  took  eight  horses  and  three  drivers, 
two  of  the  latter  mounted,  to  get  our  tarantass  to 
the  next  station.  Geo.  Kennan. 

CURRENTS  OF  THE  NORTH  SEA, 

The  79th  supplement  to  Petermann's  mitihei- 
lungen  is  by  Prof.  H.  Mohn,  director  of  the  mete- 
orological institute  in  Christiania,  on  *  Die  stro- 
mungen  des  europftischen  Nordmeeres.'  Tlie  area 
thus  designated  lies  between  Norway,  Novaya 
Zemlia,  Greenland,  Iceland,  and  Scotland,  and  has 
been  examined  by  several  exploring  vessels,  espe- 
cially by  Norwegians  ;  so  that  tolerably  full  data  as 


to  depth,  temperature,  and  salinity,  have  been  de- 
termined from  surface  to  bottom.  On  this  basis. 
Professor  Mohn  has  attempted  a  new  style  of  in- 
vestigation of  its  currents,  fed  on  the  south  by  the 
warm,  dense  waters  of  the  North  Atlantic  ;  on  the 
north,  by  the  cold,  fresher  waters  from  the  polar 
seas.  His  method  is  much  like  that  which  has 
been  successfully  applied  to  the  study  of  atmos- 
pheric currents,  and  it  has  led  him  to  very  inter- 
esting conclusions.  First,  the  density  is  examined, 
and  the  results  graphically  exhibited  on  ten  sec- 
tions. Next  follow  a  series  of  detailed  investigar 
tions,  summarized  in  six  maps,  showing,  1°, 
surface  isotherms ;  2°,  contour  lines  as  determined 
by  hydrostatic  equilibrium,  the  North  Sea  thus 
appearing  five  centimetres  higher  than  the  ocean 
east  of  Iceland ;  8°,  the  atmospheric  pressure  for 
the  year,  prevailingly  low  from  Icekmd  towards 
the  North  Cape  ;  4°,  the  deformation  of  the  sur- 
face of  wind-formed  currents  by  the  deflective 
force  arising  from  the  earth's  rotation,  which  de- 
presses the  central  area  about  fifteen  decimetres 
below  the  marginal ;  5^,  the  same,  due  to  both 
gravitative  and  wind  currents ;  and,  6**,  the  sum- 
mation of  aU  persistent  deforming  causes.  The 
currents  themselves,  as  thus  deduced,  are  shown 
in  a  larger  map ;  their  correspondence  with  what 
might  be  inferred  from  the  isotherms  establishes 
the  correctness  of  the  work.  Finally,  the  press- 
ure, temperature,  and  currents  at  depths  of  500, 
1,000,  and  1,500  fathoms,  are  discussed  and  graphi- 
cally illustrated  in  three  pairs  of  maps.  Taking 
this  with  an  earlier  monograph  (supplement  No. 
63)  by  the  same  author,  we  have  a  very  full  de- 
scription of  the  average  physical  conditions  of 
these  northern  waters.  The  methods  employed 
by  Mohn  may  some  day  be  well  applied  to  the 
American  Mediterranean  from  the  Windward 
Islands  around  to  the  Bahamas. 

W.  M.  Davis. 


The  venerable  Professor  Vilanova  secured  the 
indorsement  of  the  International  geological  con- 
gress, at  its  last  session,  to  the  project  of  a  poly- 
glot dictionary  of  definitions  and  technical  terms. 
He  himself  cannot  do  more  than  supply  the 
Spanish -French  part  of  such  a  work  (*  Ensayo  de 
diccionario  geogrfifico-geologico,'  por  D.  Juan 
Vilanova),  but  he  hopes  others  will  take  up  and 
supplement  his  work,  until  a  cyclopaedia  of  the 
sciences  is  produced  in  which  any  man  can 
readily  find  exact  statements  of  the  facts  in  his 
own  language,  and  their  equivalents  in  all  other 
languages.  It  is  an  important  work,  and  the 
congress  and  all  geologists  will  doubtless  help 
him  to  the  extent  of  their  power. 
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lished,   wbetlier  tbey  speak  for  or  against  tlie 
methods  advocated. 


co^f^fENT  and  criticism. 

That  addiction  to  the  use  of  opium  is  very 
maeh  more  <-ommon  thau  is  gieDerally  supposed, 
and  thnt  it  is  on  the  Ld create,  is  shown  by  a 
receotly  published  brochure  of  Dr.  Meylert  (*  Notes 
on  the  opium  habit/  New  York,  Pitinam) ;  and 
tlmt  there  is  a  wide-spread  intert^at  in  the  subject, 
not  confined  to  the  medical  profession,  is  evinced 
br  the  fact  that  this  pamphlet  has  now  reached 
ita  fourth  edition,  and  that  other  treatises  more 
pretentious  have  recently  been  published,  and 
atHilned  a  circulation  more  or  lees  extensive.  Dr. 
Meylert  attributee  many  deaths  of  patients  in 
hospitals  and  asylums,  and  of  soldiers  on  the 
march,  to  the  sudden  deprivation  of  opium  to 
which  th^y  have  been  acuustomed ;  and  on  this, 
and  the  sufTering  which  habitues  experience  in 
their  efforts  to  discontinue  at  once  the  use  of 
the  drugt  he  makes  his  plea  for  tlie  abandonment 
the  *  rack-and-thimibscrew '  treatment,  and  the 
'piion  in  ifs  plaue  of  more  humane  methods. 
The  Ijasis  of  the  autlior'i*  method  of  cure  is,  that 
iht*  opiimi  habit  is  not  an  indulgence  to  be 
humored,  nor  a  vice  to  be  punished,  but  a  disease 
Loh  must  be  treated  as  other  diseases  are,  by 
priate  remedies.  Atropia,  which  has  become 
a  favorite  retnetJy  witli  those  who  advertise  rapid 
,  does  not  stand  the  tests  of  experience,  Coca 
ATetta  sativa  are  not  of  any  special  value, 
midee  of  potassium  and  stKlium,  quinine, 
m  iiiiUcTa,  strychnia,  hydrocyanic  acid, 
Cihtenroform,  hyoscyamus^  and  phosphorus  are  the 
remedies  in  which  the  greatest  reh'ance  is  placed  ; 
thi?  one  or  the  other,  or  combinations  of  them, 
being  prescribed  accordinj^  to  the  special  indi- 
cation in  f^ach  case.  The  moral  treatment  is  not 
Qiei^lected  in  Eh-.  Meylert's  plan,  and  the  neceaait}' 
for  implicit  trust  and  reliance  in  the  physician 
by  tile  fjatitfnt  is  not  overlooked.  After  all,  Uhe 
be«t  test  of  success  is  success;'  and  whether  the 
maihods  here  advocated  are  adapted  to  bring 
about  the  ilesired  results  can  only  be  aaeertained 
by  cAreful  and  patient  study  of  a  long  series 
of  casee.  We  shall  watch  with  interest  for  these 
results,  which  should  as  soon  as  obtained  be  pub- 
No.  158,— iHge 


In  a  paper  recently  read  before  thr  ^Vmerican 
institute  of  mining  engineers,  Mr.  A,  E.  Tubman 
dieschbes  some  of  the  methods  of  construction 
and  the  uses  of  topographic  models  ur  relief- 
maps.  Their  use  for  educational  and  economic 
as  well  as  ecien title  purposes  is  rapidly  increas- 
ing, as  the  belief  in  the  importance  of  represent- 
ing quantitatively  the  vertical  element  of  topog- 
raphy grains  Btrengtli,  The  value  of  the  relief' 
map  for  all  purposes,  and  esj>ecially  for  educa- 
tional uses,  is  seriously  imimire*!  by  exaggeration 
of  the  vertical  scale.  Tliis  should  be  avoided 
whenever  possible,  and  in  other  cases  should  he 
reduced  to  a  minimum.  While  Mr.  Lehman 
advises  exa^jgeration,  the  api>earance  of  his  model 
of  the  Cumberland  valley,  wherein  the  exaggera- 
tion is  four  and  tivc^-rievenths,  is  a  stroiig  argument 
against  it.  An  even  stronger  argument  is  fur- 
nished in  the  form  of  an  ambitious  relief-map 
of  the  United  States,  by  Mr.  F.  H.  King,  imd 
mentioned  by  Mr.  Lehman.  In  this  model  the 
vertical  scale  is  exaggerated  over  the  hori2ontal 
sixty-eight  and  a  half  times;  and  the  effect, 
especially  in  an  abrupt  mountain  region,  can  be 
easily  imagined.  Tins  map  has  other  faidts, 
wliich  will  probably  limit  its  sphere  of  useful- 
ness. Another  notai)le  example  of  the  distortion 
produci^d  by  the  exaggeration  of  the  vertical  scale 
is  the  well*kmiwn  model  of  the  Athmtic  and 
Gulf  coasts,  made  by  the  U.  B.  coast  and  geodetic 
survey.  Tliat  effective  models  can  be  made, 
even  of  extensive  areas,  without  exaggeration  of 
the  vertical  scale,  is  abundantly  shown  by  the 
relief -maps  in  the  national  museum. 

The  recent  meetino  of  the  society  of  natural* 
ists  in  Boston  was  a  succeasful  one,  as  sucli  meet* 
ings  go.  The  attendance  was  fair,  considering 
the  eccentric  jHAsilion  of  the  place  of  meeting,  and 
the, papers  were  in  nearly  every  case  of  distinct 
value  and  interest  But  in  spite  of  full  attend- 
ance at  the  sessions,  and  at  the  diiuier  that  cItDsed 
the  first  day  of  meeting,  thei^e  was  not  suthcient 
act[Uaintance  among  tlie  members;  and  during 
the  sessions  the  silence  of  formality  settled  down 
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80  heavily,  that  nearly  all  conversational  ques- 
tioning of  the  speakers  was  extinguished.  The 
more  experienced  in  such  occasions  maintained 
a  certain  amount  of  discussion  by  well-determined 
efforts  to  speak  as  often  as  possible ;  but  the 
greater  number  felt  the  difference  between  speak- 
ing and  talking,  and  said  nothing.  Inasmuch  as 
it  is  generally  agreed  that  the  increase  of  personal 
acquaintance,  and  the  pleasure  of  personal  con- 
versation, are  the  best  results  brought  about  by 
such  meetings,  we  believe  it  will  be  worth  the 
while  of  the  naturalists'  executive  committee  to 
make  definite  preparation  for  the  accomplishment 
of  these  ends  at  Philadelphia  a  year  hence. 

We  have  before  us  the  tenth  annual  report  of 
President  Oilman  to  the  trustees  of  the  Johns 
Hopkins  univereity.  It  is  a  brief  but  eminently 
perspicuous  and  comprehensive  document.  It  is 
with  no  httle  satisfaction  that  the  president  mar- 
shals in  the  appendices  of  his  report  the  swelling 
lists  of  professors,  associates,  lecturers,  instruct- 
ors, fellows,  and  graduates ;  and  the  record  of 
the  work  done  during  the  year,  as  given  in  appen- 
dix D,  is  worthy  of  the  strong  force  of  workers. 
Perhaps  the  most  notable  event  in  the  year  was 
the  delivery  of  a  course  of  twenty  lectures  by  Sir 
William  Thomson  of  the  University  of  Glasgow. 
No  man  living  has  made  to  physical  science  such 
valuable  contributions  as  Sir  William  ;  and  his 
visit  and  lectures,  therefore,  were  most  welcome. 
The  only  part  of  the  president's  report  which 
seems  to  call  for  particular  comment  is  what  he 
terms  <  the  group  system  of  imdergraduate  stud- 
ies.' The  discussion  refers  particularly  to  the 
department  of  undergraduates  in  the  university. 
With  respect  to  them  the  president  speaks  as 
follows :  "In  place  of  a  single  curriculum,  and 
instead  of  no  curriculum,  several  parallel  curricula 
have  been  arranged,  which  are  assumed  to  be 
equally  honorable,  liberal,  and  difficult,  and 
which  therefore  lead  to  the  same  degree  of 
bachelor  of  arts.  They  all  include  the  study 
of  (a)  language  and  literature,  (6)  mathematics 
and  other  exact  sciences,  (c)  historical  and  moral 
science ;  but  the  proportions  of  the  different 
studies  vary.  Seven  schedules  are  announced 
upon  the  register,  one  of  which  must  be  chosen 
by  every  imdergraduate  who  wishes  to  proceed  to 
the  bachelor's  degree.  Certain  studies  are  com- 
mon to  all  these  courses,  that  is  to  say,  must  be 
taken  up  by  every  undergraduate."    The  seven 


courses  of  study  are  enumerated  as  the  clas- 
sical, the  mathematical-physical,  the  chemical- 
biological,  the  physical-chemical,  the  Latin-math- 
ematical, tlie  historical  -  political,  and  modem 
languages.  No  one  can  question,  that,  assuming 
a  good  entrance  preparation,  any  one  of  these 
seven  courses  may  be  made  the  medium  of  a 
solid  liberal  education.  This  arrangement  pre- 
sents a  practical  solution  of  the  question  of  elec- 
tive studies  for  college  undergraduates.  It  pre- 
sents to  the  young  student  several  lines  of  study, 
any  one  of  which  may  be  elected  and  pursued  to 
the  bachelor's  degree.  It  reserves  for  the  univer- 
sity stage  of  studentship  the  more  free  selection 
of  studies  which  may  safely  be  left  to  the  ma- 
turer  judgment  of  those  who  have  reached  it. 


In  its  last  annual  report,  the  Philadelphia 
Academy  of  natural  sciences  gives  a  statement 
of  its  growth  and  needs,  that,  it  is  hoped,  will 
receive  the  attention  it  merits.  There  is  urgent 
need  of  more  extensive  accommodations  for  the 
rapidly  growing  collections,  many  of  wliich,  such 
afi  the  large  series  of  rocks  and  fossils  of  the 
Pennsylvania  geological  survey,  yet  remain  un- 
packed or  inaccessible.  The  present  resources  of 
the  society  are  insufficient  to  meet  the  rapidly 
growing  demands  of  modem  science.  It  is  ear- 
nestly hoped  that  the  contemplated  extension  of 
the  present  building  may  be  realized,  that  this, 
one  of  the  oldest,  as  well  as  most  honored  of 
our  scientific  societies,  may  keep  pace  with  tlie 
activity  elsewhere  displayed  in  American  science. 

In  connection  with  the  recent  attempts  to  pre- 
vent the  further  weathering  and  decay  of  the 
obelisk,  it  will  not  be  without  interest  to  state 
that  Dr.  Stelzner  of  Freiburg  early  prophesied 
the  injiirious  effects  of  our  climatic  agencies. 
In  his  report  upon  the  microscopical  characters 
of  the  rock,  undertaken  at  the  request  of  Dr. 
Frazer  of  Philadelphia,  he  wrote  an  earnest  plea 
for  the  preservation  of  the  obelisk,  predicting, 
that,  were  no  preventive  means  adopted,  it  would 
crumble  within  a  few  years.  In  support  of  this 
prediction,  he  cited  the  experience  with  the  St. 
Petersburg  ol)eli6k  and  the  press  comments  on 
the  one  in  London.  This  warning,  however, 
owing  to  the  objections  of  Lieutenant -Com- 
mander Gorringe,  did  not  appear  in  the  pub- 
lished report. 


WIENVM. 


Ok  the  occasion  of  introclnciug  hJs  csonrse  of 
lecturer  at  the  Borhonne,  M.  Ribot  reviewed  the 
bitftorr  and  uinis  of  psychology.  England,  Ger- 
many, Fmnre,  Italy,  and  the  United  States,  by 
infttituling  coHegriote  and  university  chairs  in  this 
deportment,  and  by  piihb'ahlng  journals,  books,  and 
r&Aearehes  devoted  to  it,  all  show  an  increasing 
netivity  in  Uiis  direction.     According  to  M.  Hilx>t^ 

•  psychulogist  is  a  naturalist:  his  subject  b  a 
rt  of  biology,  and  is  to  l»e  treated  by  precisely  as 
ntific  and  aa  exact  methods.  It  is  not  a  meta- 
imics  in  any  w?nse»  and  is  no  raore  called  upon 
to  speculate  on  the  nature  of  the  soul  than  physics 
to  lead  UH  into  the  essence  of  matter.  It  \&  not  a 
pQrebology  with  any  religious^  moral,  or  any  other 
t€fUl6Dpy»  but  is  a  eiciejice  founded  on  objective 
faoUi  Irtie  for  all  men  alike.  There  are  no  Bystems 
of  psychology :  there  is  one  psychology,  as  there 
lA  one  chemiRtrv. 


Thif*  psychology,  however,  was  possible  only 
"Stfler  physiology  had  been  brought  to  a  high  state 
of  culture.  The  physiology  of  the  nervous  system, 
and  4!specially  of  the  brain,  is  the  necessary  basis 
for  a  scietititic  study  of  miad.  Psychology  also 
borrows  frf">m  imtbology,  because  nature  pre- 
piLreti  erperiments  \vhich  no  man  would  venture 
to  perform.  It  owes  a  debt  to  anthropology,  to 
Uie  social  sciences,  to  cultiu-e  and  history.  It  takes 
a  bruad  point  nf  \iew,  having  already  adopted  tfie 
inethod%i  sugge**ted  by  comparative  biolog>-  and 
tiie  evolutionary  movement.  The  tield  is  already 
00  broad  that  specialists  are  necejisary,  although 
the  whole  development  is  not  fifty  years  old, 
M.  Ribot  has  given  expression  to  a  conviction 
is  now  everywhere  current,  and  which 
^destined  to  play  au  important  role  in  the 
ce  of  the  future,  in  this  country  as  well  as 
ere. 


GENERAL  ABBOTTS  REPORT  ON  THE 
FLOOD  ROCK  EXPLOSION. 

The  advance  sheets  of  General  Abbott's  repc»rt 
to  the  chief  of  engineers  on  the  '  Earth-wave  at 
Qw  destruction  of  Hocxi  Kock '  have  l)een  kindly 
tent  to  Science,  and  form  the  basis  of  the  follow- 
ing account :  — 

Am  to  the  destruction  of  the  rock  itself,  48,537 
|}Ouiirh«  of  d^'namite  No.  I,  and  240,399  pi:)mids  of 
rat»karock.  ef|uivalent  in  all  to  about  one  hundred 
an  if  18  of  dynauute,  were  stowed  away  in 

ll.  H  within  the  rock,  and  simply  a  touch 


on  a  telegraphic  key  by  little  IHiss  Mary  Newton 
set  the  whole  mass  into  instant  explc^sion.  Pho- 
tographs taken  by  llru"«e  cameras,  fdl  exposed  be- 
fore the  mass  of  water  lifted  by  the  l)last  had 
reached  its  greatest  height,  indicate  that  all  imrts 
of  tJjc  mine  wero  fired  at  practically  the  same  in- 
stant ;  and,  by  means  of  electric  recording  appa- 
ratiLs,  thi8  instant  was  recorded  to  be  11*'  III"*  50* /2, 
eastern  standard  time.  It  should  have  l>een  at 
eleven  o^clock  j^recisely,  and  readers  of  Scfeftct  are 
aware  already  that  observations  vt  the  earth-waye 
were  h^st  at  several  stations  by  this  delay  of  nearly 
fourteen  minutes.  Concerning  this,  General  Ab- 
bott says  that  if  these  volunteer  obser^-ers  w*ho 
have  criticised  the  delay  in  an  unfriendly  spirit 
had  known  how  seriously  it  endangered  the  suc- 
cess of  the  official  work  intrusted  to  him,  they 
would  doubtless  have  taken  a  more  charitable 
view  of  the  matter.  It  was  without  questitjn  \u> 
avoidable,  and  is  much  regretted :  but,  if  u  similar 
opiKJrtunity  ever  ck'CIU-  again  U)  make  earth-wave 
ex^jeriments  on  so  large  a  scjile,  it  will  be  well,  on 
the  one  lumd,  for  those  in  charge  to  give  oflicial 
notice  of  i>ossible  delay  when  the  appointeii  time 
is  announced,  and,  on  the  other,  for  the  detached 
observers  t.o  watch  their  instnimenta  steadily  until 
a  message  is  sent  them  that  the  shix^k  is  over. 

One  of  the  photograpljs  caught  the  first  sight  of 
the  eartliquake  prwluced  by  tlie  expltifeion,  Tlie 
cameras  were  eleven  hundre<l  and  thirty  feet  from 
tlie  rock,  and  the  first  ex})usure  was  made  about 
two-tenths  of  a  second  after  clodng  the  mine  cir- 
cuit. The  view^  shows  that  the  camera  was  then 
still  steady;  the  disturbance  had  not  quite  reached 
it,  but  was  only  about  one  hundred  and  seventy.- 
five  feet  away.  The  second  picture  was  taken 
four-tenths  of  a  second  later,  and  by  this  time  the 
more  violent  portion  of  the  wave  had  passed.  To 
measure  the  velocity  of  progression  over  greater 
distances,  members  of  the  engineer  corps  and 
other  officers  of  the  army  were  stationed  at  four 
jHrints  on  Ixmg  IslantI  and  at  West  Point  :  and» 
besides  the  successful  (jbservaticuks  from  these 
pkices.  General  Abbott  gives  records  fnim  Goat 
Island  (the  torpedo  station  at  Newjjort,  R,  I.), 
lltiiLiiltou  and  Harvard  colleges ;  and  to  these 
we  may  add  Princeton.  Accoimts  of  the  obs^^rva- 
tions  nia*3e  at  the  latter  two  iioints  have  already 
been  given  in  Science.  At  all  these  stations  the 
observers  watched  a  surface  of  mercur>'  in  which 
the  reflection  of  some  small,  well-ilehned  oViject 
could  Ije  seen.  The  arrival  of  the  distmhance 
shook  the  mercury,  and  caused  the  reflected  images 
to  disappear.  The  reports  generally  agree  tliat 
the  maximum  of  disturbance  w  as  ver>'  quickly  or 
immediately  reached,  and  none  of  them  exim^ss 
serious  doubt  of  the   accuracy  of  their  detemai- 
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natioiis. 
suits:  — 


The  foUowing  table  exhibits  the  re- 


Station. 


Dietaooe 

in 

miles. 


WlUet*8  Point,  L.I 

8.88 

«.5 

0.98 

Pearsalls,           "    .... 

16.78 

66 

2..^4 

Bay  Shore,         "    .... 
Patcbogue,        "    .... 

86.65 

18.0 

2B'i 

4H.53 

15.4 

8.15 

Interval 
of  trans- 
miasion. 


Velocity 

in  miles 

per  second. 


Gk>at  Island.  R.I 

Harvard  obs'y,  Mass. . 

144.H9 
180  68 

68.8 
219.8 

2.46 
0.68 

West  Point,  N.Y 

Hamilton  coll.,  N.Y.... 
Princeton,  N.  J 

4y.84 

174  87 

48+ 

i   18.6 
i    10.9 
1    11.9 

i    46.0 
\   45.2 

61 

811 
8.88 
8.H8 

888 
8.86 

0.94 

These  wave  velocities  are  any  thing  but  accord- 
ant, and  no  satisfactory  reason  can  be  given  for  their 
variation  ;  but  they  all  agree  in  showing  velocities 
that  are  higher  than  those  deduced  from  observa- 
tions on  natural  earthquakes ;  and  from  this  Gen- 
eral Abbott  feels  confirmed,  in  his  deductions  from 
the  explosions  of  certain  torpedoes  and  at  Hallett*s 
Point  in  1876,  that  the  more  violent  the  initial 
shock,  the  higher  is  the  velocity  of  transmission. 
At  Flood  Rock  the  charge  was  about  six  times  as 
great  as  at  Hallett's  Point,  and  the  velocity  was 
from  two  to  three  times  as  great,  over  essentially 
the  same  route.  Beyond  this,  the  generalizations 
are  not  satisfactory.  It  is  true  that  the  velocities 
through  Long  Island,  which  is  largely  built  of  un- 
consolidated drift,  are,  on  the  whole,  less  than  the 
accordant  series  up  the  Hudson  valley,  through 
rock  ;  and  the  Goat  Island  and  Harvard  velocities, 
which  must  have  been  almost  entirely  througli 
rock,  seem  to  show  a  falling-off  in  the  transmis- 
sion as  the  wave  weakened  over  increasing  dis- 
tance. But  Hamilton  is  almost  as  far  as  Harvard, 
and  yet  its  velocity  is  as  great  as  at  West  Point ; 
and  Princeton  must  have  felt  a  rock-wave  at  a 
moderate  distance,  and  still  its  velocity  had  about 
the  rate  of  that  at  Willet's  Point  and  Harvard, 
wliich  are  very  dissimilarly  situated.  It  certainly 
cannot  be  thought  that  the  initial  velocity  was 
slower  than  that  at  any  later  moment,  except  in 
so  far  as  the  nature  of  material  traversed  would 
affect  it :  therefore  the  apparent  increase  along 
Long  Island  should  be  looked  for  in  the  less  ])er- 
centage  of  distance  traversed  through  the  drift  in 
reaching  the  further  stations.  But  beyond  this 
suggestion,  hypothesis  wanders  too  freely;  and, 
unless  the  stations  yet  to  be  heard  from  solve  the 
question,  the  explosion  at  Flood  Rock  has  hardly 
taught  us  more  than  that  earth-waves  are  very 
complicated,  and  that  there  is  yet  much  to  learn 
about  them. 


SUCCESS   IN  HATCHING    THE   EQOS   OF 
THE  COD. 

For  four  seasons  experiments  have  been  carried 
on  for  the  purpose  of  discovering  a  practical 
method  of  hatching  out  the  eggs  of  the  cod,  —  one 
of  the  most  fertile  and  valuable  of  the  food-fishes 
found  oS  our  coast.  During  the  period  mentioned 
no  less  tlian  forty  forms  of  apparatus  have  been 
devised  and  operated,  with  varying  success,  by 
different  persons  connected  with  the  work  of  the 
U.  S.  fish  commission.  Up  to  the  present  time  no 
device  has  fulfilled  the  required  conditions,  even 
approximately,  with  such  success  as  the  apparatus 
just  devised  by  H.  C.  Chester,  superintendent  of 
the  Wood^s  Holl  station,  of  the  commission. 

This  apparatus  is  essentially  automatic,  and 
needs  so  little  attention  that  one  man  will  by  its 
aid  readily  care  for  a  hundred  million  eggs.  It 
consists  of  a  trough  seven  feet  six  inches  in  length, 
two  feet  in  width,  and  two  feet  four  inches  in 
depth.  At  about  one  foot  from  either  end,  ver- 
tical wooden  partitions,  extending  to  within  four 
inches  of  the  bottom  of  the  trough,  are  secured.  This 
leaves  a  space  about  five  feet  six  inches  in  length 
between  the  partitions.  In  this  space  six  or  eight 
large  glass  jars  are  supported  upon  a  frame,  with 
their  tops  downward.  Those  used  for  the  purpose 
at  Wood's  Holl  are  ordinary  cylindrical,  four- 
gallon  specimen  jars,  with  a  half -inch  hole  drilled 
in  the  centre  of  the  bottom.  The  stoppers  of  the 
jars  are  removed,  and  a  single  thickness  of  coarse 
cheese-cloth  is  secured  over  the  mouth  with  strong 
twine.  The  jar  is  then  inverted,  and  lowered  into 
the  trough,  so  that  its  bottom  is  about  even  with 
the  top  of  the  trougli.  Strips  nailed  across  the  top 
of  the  trough  serve  to  keep  the  jars  upright. 

The  accompanying  figure,  showing  the  device  in 
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longitudinal  vertical  section,  modified  and  designed 
on  a  somewhat  smaller  scale  than  the  device  now 
in  use,  and  accommodating  only  four  jars  (two  in  a 
row),  will  enable  the  reader  to  get  a  clear  concep- 
tion of  the  way  in  which  the  apparatus  is  used. 
The  trough  A  is  filled  witli  unfiltered  sea-water 
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through  I  lie  faucet  i,  the  wattT  rising  to  the  levei 
of  the  line  ei,  before  the  cnpacious  outlet  siphon  s 
bt%iis£  to  oj>erate.  This  siphon^  tJirough  which 
wiit4.*r  nuifi  out  of  the  trough  faster  than  it 
in  at  t,  soon  brings  the  water  dowii  to  the 
el  of  the  line  b,  when  the  fnphoii  takes  in  air 
and  leases  to  ofierate,  after  which  the  trough 
a^ain  &lowly  fills  up  with  water  to  the  level  of  the 
tine  a.  Thia  process  is  repeated  automatically, 
and  as  long  as  the  water  is  jjemiitted  to  How 
tiiruuj^h  the  tlerice.  It  requires  ten  minutes  for 
the  water  to  rise  or  fall  from  the  one  level  t<:»  tlie 
other  ;  and»  sinoe  the  jars  have  only  a  cloth  tied 
ovpr  the  mouth  lielow»  the  water  rises  and  falls  to 
the  same  extent  in  them.  This  very  slow  and 
gentle  rise  and  fall  of  the  water  in  the  jars  and 
troujf^h  liave  been  found  sufticierit  to  aerate  the 
csggs,  and  give  them  all  the  movement  they  need. 

Tlie  majority  of  the  eggs  in  this  contrivance 
float  at  the  surface.  Some,  of  course,  remain  sus- 
pended Ijelow  tlie  ijurface  ;  but  an  exceedingly 
^mall  fiercentage  of  the  eggs  ever  sink  imd  die,  aa 
in  alnioet  all  of  the  other  forms  of  aj>paratiis 
iiitiierto  used.  Tlie  result  is  tlmt  the  mortality  is 
probably  under  five  per  cent,  —  a  percentage  *if 
loas  not  greater  than  that  experiencetl  in  the 
most  successful  treatment  of  sliad  ova. 

The  freshly  fertilized  ova,  treated  with  an 
atnindaiioe  of  good  mdt,  are  intrt>duced  inU^  the 
hatch iTigHJe vice  through  the  holt?  in  the  centre  of 
tlie  bottom  of  etich  jar  by  means  of  a  glass  funnel. 
Beyond  an  occasional  siphoningHitf  of  the  sedi- 
ment on  the  bottom  of  the  trough  and  tlie  cloth 
cx>vers  of  the  jars,  the  eggs  require  no  attention 
tin  til  hatched. 

Heretofore  great  mortality"  has  Ijeen  auised  bv 
the  use  of  metal  in  the  eonstnictionof  thehatching- 
vessebi  and  strainers.  Since  the  atloptiou  of  glass, 
wood,  and  cloth  as  the  only  matcriids  u.sed  in  the 
ooostructifm  of  the  hatching-apiiaratus  here  de- 
9CTil>ed,  combined  with  the  very  gentle  movement 
to  which  the  eggs  are  subjected,  complete  success 
haa  lieen  attained.  The  eggs  oscillate  up  and 
ilo%vTi  through  a  space  of  only  live  inches  from 
the  level  of  a  to  tlmt  of  b.  and,  withal,  so  gently 
that  they  suffer  no  hurtfid  shoc-ks  of  any  kind 
wtintever.  Captain  Chester's  device  will  doubt- 
less be  used  with  great  advantage  in  the  propaga- 
tion of  the  Spanish  mackerel.  In  twenty-four 
hours  the  latter  would  be  ready  to  be  set  free 
from  the  apjuiratus ;  whereas  it  re<iuires  eleven 
or  twelve  tiays  to  hatch  tlie  eggs  of  the  co<l,  witli 
tlie  temperature  of  the  water  ranging  from  45"  to 
48'^  F. 

Eiu^h  of  the  jars  J  is  seventeen  inches  high  by 

Be  inches  in  diameter,  and  will  hold  from  one- 
to  one  mUlion  of  ood-€iggs ;  so  that  an  ap- 


paratus of  the  style  aliown  aljove,  and  occupyijig 
not  much  over  a  square  yard  of  space*  would 
accommcxlate  from  two  to  four  millions  of  ovn, 
in  four  jars. 

Tliese  experiraenU  show  that  violent  movenient 
of  the  eggs  of  the  cod  is  of  no  ailvantage :  that 
such  movement  is,  on  tlie  contrary,  injurious,  if 
not  mortid,  when  continuously  maintained.  The 
reijuisite  conditions  for  succcKKful  hatching  of  this 
imixirtant  food-fish  having  been  Hettle*l.  the  great 
sti^tiun  of  the  6sli  commission  at  Wood's  HoU  af- 
fonls  unlimitCMl  opi»rtunitit^  for  conducting  the 
work  for  at  least  three  monLlis  of  the  year,  during 
which  time  from  live  hundred  to  one  tliousand 
millions  of  eggs  might  readily  be  hatched  out  by 
the  aid  of  the  Chester  apiiaratus,  and  set  free  in 
the  adjacent  waters. 

Since  my  arrival  here,  I  have  observed,  that, 
some  days  after  hatcliing,  the  larval  mtegument 
over  the  head  of  the  embryo  cixl  is  raised  n»ore 
and  more  from  the  top  and  sides  of  the  brain.  A 
spacious  s€'roua  cavity  is  thus  furmttl  over  the 
brain ;  so  that,  when  the  embryo  is  viewed  frim 
the  front,  it  seems  as  if  it  bore  a  sac  on  the  head 
almoet  as  large  as  the  yelk-bag  formerly  had 
been,  attached  to  the  top  and  sides  of  the  head. 
On  account  of  the  fact  that  the  young  larvae  of 
the  cod  seem  to  deliglit  to  remain  near  the  sur- 
face, it  has  occurred  to  me  that  this  vesicidar 
sinus  above  the  brain  is  of  use  in  buctying  tlie 
young  embryos  up  after  tliey  have  escaixnl  liom 
the  egg.  That  tliis  is  actually  tnie,  1  have  every 
reason  to  believe  from  the  circumstance  Uiat 
einbi-yos  a  few  days  old  never  rest  in  the  water 
in  a  horizontal  position,  liut  with  the  head  upper- 
most, and  the  tail  slanting  backward  and  down- 
ward  from  it  at  an  angle  of  45".  When  swim- 
ming, tlie}^  move  horizontally  :  but  at  once,  U|>on 
coming  to  rest,  the  yoimg  tish  assumes  a  slanting 
attitude,  the  tad  dropping  down  into  the  inclined 
position,  while  the  head  is  tlu*own  up.  The  large 
sinus  here  deBcribe<l  was  first  observed  by  me,  in 
a  U?ss  developed  conditit»n,  on  the  head  of  Uie  em- 
bryo Spanish  mackerel  in  18^0.  Tlie  space  in  this 
sac  in  that  t*]je<:*ies  1  calUxl  the  supracephalic 
sinus. 

Since  the  foregoing  was  written,  we  have  dis- 
covered that  the  specific  gravity  of  the  sea-Avater 
has  a  great  deal  tc»  do  with  the  healthy  dev€^lop- 
ment  of  the  eggs  of  the  cod.  By  accident  a 
broken  valve  admitted  some  fresh  water  to  our 
salt-water  tank,  causing  the  specific  gravity  t<j 
fall  froui  1.025G  to  1.021  or  1,022.  In  this  density 
the  eggs  immediately  sank,  causing  us  to  lose 
over  two  millions.  After  this  unfortunate  ex- 
pc-rience,  and  also  judging  from  the  fact  that 
ever    since    the    break    in    the  valve    has    been 
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mended  no  eggs  have  gone  down,  we  have  con- 
cluded that  it  is  natural  for  cod-eggs  to  float,  and 
that  under  no  other  conditions  will  normal  de- 
velopment be  accomplished.      John  A.  Ryder. 
Wood's  HoU,  Deo.  21. 

CLOSE  APPROACH  OF    SATURN    AND    fi 
OEMINORUM. 

On  the  night  of  1886  Jan.  9  (or  morning  of  the 
10th,  civil  time)  there  will  occur  a  very  close 
approach  of  the  planet  Saturn  to  the  star  fi  Gemi- 
norum,  whose  magnitude  is  given  as  3.22  in  the 
Harvard  photometry.  The  figure  below  gives  the 
relative  configurations  of  planet  and  star  for  suc- 
cessive hours  of  Greenwich  mean  time  (astronomi- 
cal) as  seen  in  the  ordinary  inverting  telescope. 


^^-- 


To  see  it  as  it  will  appear  to  the  naked  eye,  with 
an  opera  or  field  glass,  or  with  a  telescope  having 
a  terrestrial  eyepiece,  turn  the  diagram  bottom 
upwards.  At  the  time  of  nearest  approach  to  the 
centre  of  the  baU  (a  little  after  21*> )  the  star  will 
be  about  26^  from  the  centre,  or  16"  from  the 
edge  of  the  ball.  For  convenience  the  planet  is 
figured  as  stationary,  and  the  star  as  moving  by 
it.  Of  course,  the  planet  (as  seen  in  the  telescope) 
moves  to  the  left,  parallel  to  the  line  through  the 
successive  positions  of  the  star.  The  dotted  line 
through  the  planet's  centre  is  parallel  to  the  earth's 
equator,  and  makes  an  angle  of  6°  35'  with  the 
major  axis  of  the  rings.  The  time  of  nearest 
approach  is  about  five  hours  after  the  transit  over 
the  meridian  of  Washington,  and  is  well  visible 
over  tlie  whole  of  this  country,  though  of  course 
best  for  the  Pacific  slope,  where  it  will  not  be  so 
far  down  in  the  west.  To  convert  the  times  given 
above  into  the  standard  civil  times,  add  7*»,  6*>,  5*>, 
and  4**  respectively,  subtracting  24*»  if  necessary, 
which  carries  it  into  the  civil  day  of  Jan.  10. 

Astronomically  the  event  is  of  very  little  imjwr- 
tance  compared  with  what  an  actual  occultation  by 
the  ring,  or  by  the  ring  and  ball,  would  be.  A  star 
as  bright  as  this,  and  behind  the  rings,  would 
offer  a  test  we  have  never  had  yet  of  their  possible 
transparency  through  interstices  in  the  probable 
cloud  of  satellites.     The  action  of  the  dusky  ring 


(not  indicated  above)  would  be  especially  interest- 
ing. A  central  occultation  by  the  ball  would 
give,  by  means  of  micrometric  measures  and  tlie 
duration  of  the  occultation,  a  sharp  test  of  tlie 
refracting  power  of  Satmn's  atmosphere,  and 
the  possible  semi-transparency  of  its  upper  cloud- 
surface.  So  near  an  approach  of  Saturn  to  a  star 
as  bright  as  the  3.22  magnitude  is  an  exceedingly 
rare  event.  Assuming  that  the  distribution  of 
stars  brighter  than  the  3.22  magnitude  along 
Saturn's  path  is  tlie  same  as  the  average,  we  find 
that  only  once  in  612  years  will  Saturn  approach 
so  near  one  of  them  as  on  1886  Jan.  9.  Of  course, 
actual  occultations  will  be  still  more  rare,  and  only 
likely  to  occur  by  the  ring  once  in  about  1,730 
years,  and  by  the  ball  only  onc«  in  a  little  over 
2,000  years.  So  near  and  yet  so  far  from  an 
actual  occultation  is  the  coming  event. 

H.  M.  Paul. 

THE  CONVICT-LABOR  PROBLEM, 

The  attention  of  philanthropists  and  students  of 
social  science,  which  has  for  a  long  time  past  been 
turned  toward  this  subject,  has  been  increased 
of  late  by  the  attitude  of  the  labor  agitators. 
Perhaps  not  more  than  one  out  of  every  ten  thou- 
sand laboring  men  gives  the  question  of  convict- 
labor  competition  a  thought,  but  this  odd  one  has 
during  the  last  decade  managed  to  stir  up  a  great 
deal  of  discussion. 

That  convicts  should  be  employed,  and  em- 
ployed, if  possible,  in  a  manner  profitable  to  the 
state,  is  a  proposition  that  no  sane  man  contro- 
verts. Now,  there  are  various  ways  of  employing 
convicts ;  and  the  agitators  insist  tliat  one  of  these 
wajrs  —  the  one,  it  so  liappens,  which  has  in  the 
past  produced  the  largest  revenue  to  the  state  — 
has  an  injurious  effect  upon  the  honest  laborer  by 
compelling  him  to  submit  to  an  unfair  competi- 
tion. Strange  to  say,  this  clamor  has  had  some 
effect ;  though  how  sixty  thousand  convicts,  —  the 
whole  number  in  the  United  States,  according  to 
the  last  census,  —  working  as  they  do  under  pecul- 
iarly disadvantageous  circumstances,  and  consist- 
ing of  the  lowest  and  most  ignorant  classes  of  the 
population,  can  effect  any  appreciable  competition 
with  the  millions  of  honest  and  free  workingmen, 
it  is  difficult  to  conceive.  Those  who  join  in  this 
outcry  are  to  a  great  extent  communists,  and 
leaders  of  labor  organizations,  whose  sustenance 
depends  upon  the  amount  of  agitation  they  can 
create,  together  with  such  political  aspirants  as 
aid  them  for  purely  selfish  purposes. 

The  effect  of  all  these  elements  combined  has 
been  visible  in  the  statute-books  of  several  states. 
Among  these  is  New  Jersey,  whose  legislature 
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fiOiofit^  u  law.  Fob.  21.  1H84,  abolishing  the  system 
of  contniiTtfng  for  the  lalmr  of  prisonei-s  at  s*>  much 
per  day,  and  followed  it  up  with  a  law,  dated 
April  IK  of  th«  same  year,  dirt^cting  the  introduc- 
tint!  of  thi*  'puhlic-aecouttt'  or  'piece-price'  plan, 
aa  the  prison  authorities  should  decide.  Tlie  con- 
tmet  syBtem.  it  was  claimed,  was  the  source  of 
the  iiniair  cnmpi'tition  complained  of,  and  these 
laws  wtn***  piiBse«)  under  the  agitators'  influence 

iiTHsly  to  prevent  such  competition. 
^  The  new  law  took  effect  on  the  expiration  of  the 
old  coutracta^  in  July,  1885,  and  in  the  reports  of 
the  prisitij  ofticialB  for  the  current  year  we  have  a 
stiminary  of  the  results  obtained  thus  far;  ami, 
inasmuch  as  several  st^ite**  are  liavin^  the  samf? 
experience  m  New  Jersey,  the  conclusions  reached 
b^  her  officials  in  this  matter  are  of  general  poHti- 
eal  as  well  as  scienti^c  intertjst. 

The  *  public-account*  plan  was  so  generaUy  dis- 
credited, tliat  the  otKcials  atiopted  the  other  alter- 
native under  the  law;  njmjely,  the  *  piece-price' 
plan.  Under  thiH  system,  the  contractor  pmyB  a 
fixed  price  per  dozen,  gross,  or  thousand  for  work 
done  on  materials  fiu-nished  by  him.  The  itjtro- 
d action  of  this  radically  new  system  occtisioned 
aorne  delay  for  the  purc^hase  of  machitiery,  fitting- 
ypof  aho{i8,  etc.,  and  the  authorities  are  cautious 
enough  to  state  that  their  experience  of  the  new 
system  has  been  too  limited  to  admit  of  uu*|ualifled 
indarsenient  or  condemnation.  Nevertheless,  all 
llie  facts  and  figures  presented  m  these  reports 
point  in  the  iiame  direction.  They  prove  that  not 
onlj  does  the  state  treasury  lose  largely  by  the 
L^hange  from  the  old  contract  system,  but  that  the 
<?ocitmctors  are  enabled  to  put  their  goocJs  on  the 
market  at  a  le^^  cost  for  manufacturing  than  over 
before  ;  st»  that,  as  far  as  there  is  any  comi)etition 
with  free  Xixbor,  it  is  greater  under  the  *  piece-price  * 
^lan  ttian  it  was  before,  Tliis  is  a  result  which 
L'ts  upon  the  sagacity  of  the  agitators  them- 

Ivee :  for,  if  their  pet  system  can  be  proved  in- 
jurious on  so  short  a  trial,  their  stock  in  trade  is 
exhausted. 

One  contractor  who  under  the  former  aj'stem 
paid  fifty  cent«  per  day  for  the  lalxir  of  ever)'  con- 
vict, skilful  or  unskilful,  who  went  into  his  shops, 
now  averages  less  than  half  that  sum  i>er  convict* 
la  one  or  two  cases  the  contmctors  now  pay  a  few 
more  cents  j»er  day's  labor  than  formerly,  but  this 
it[jl)orent  gain  results  from  greatly  increasing  the 
quantity  of  the  work  ;  so  that,  even  with  an  ap- 
parently similar  financial  result  to  the  state,  the 
product  is  manufactured  cheaper  now  than  imder 
the  €?on tract  system, 

Tlii>«e  early  conclusiuns  from  this  new  departure 
are  interetftmg.  They  show  tliat  the  labor  agita- 
tors ant?  many,  and  the  mass  of  {xilitical  scientwts 


and  humanitarians  are  right  in  upholding  the 
contract  system  as  the  best  and  most  j»rofitable 
for  the  emi>loyment  of  convict- labor.  Reasonable 
limitations  to  the  ojjeration  of  the  c*>ntract  system 
may  very  possibly  be  suggested  by  experience ; 
but  these  data  from  New  Jersey  ought  to  insure 
the  rejection  of  tlie  *  piece-price  *  plan  everywhere, 
or  else  some  radical  modifications  in  its  detaiR 

Nicholas  Murilvy  Buti-ee. 

NOTES  AND  NEWS. 
TazBE  is  not  much  to  be  said  of  the  popular- 
science  articles  in  the  December  magazines,  for 
there  are  not  many  of  them  ;  and  what  there  are.  are 
very  i>o|»ular,  though  quite  interesting.  Tlie  Atlaji' 
th  adds  another  to  the  already  long  list  of  reviews 
on  the  recent  '  Life  of  Agassiz,*  but  fails  to  say,  what 
seems  tolendjly  obvious,  that  the  time  has  not 
yet  come  when  the  value  of  Agassiz's  scientiHc 
labors,  or  indeed  of  his  influence  on  the  progress  of 
natural  history  in  the  United  States,  can  be  cor- 
rectly estimated.  John  Burrows,  in  the  Cetitury, 
givea,  in  very  readable  form,  some  notes  on  bird 
enemies,  — jays,  owls,  vermin,  mice,  snakes^  and 

*  coUet7tors/  In  UaTpers'  nmgazine  there  is  a  highly 
aesthetic  article  calletl  *  A  winter  walk,'  It  is  beau- 
tifully illustrated,  and  well  adaptetl  to  the  wants  of 
ladies  of  scientific  tuni  of  mind,  Perhaiis  the 
author  ti-ied  to  imitate  Thoreau  ;  but  if  he  did,  he 
failed.  To  persons  interested  in  ornithology,  Mr. 
Edward  C.  Bruce^s  article  in  Lippim'otrs  viagazine, 
on  *  Birds  of  a  Texan  winter.*  will  doubtless  be  en- 
tertaining. After  mentioning  a  few  ot  our  birds 
that  do  not  migrate.  IVIr.  Bruce  goes  on  to  tell  us 
of  the  northern  binis  he  has  seen  in  Texas  during 
the  winter.  —  plovers,  herons,  wild  geese,  etc.  The 
English  magazines  have  even  less  than  the  Ameri- 
can on  natural  science  this  month.  There  are 
only  two  articles  to  be  mentioned.  One  is  by 
Benjaixiin  Kidd,  in  Longman's  magazine,  on  the 

*  Humble-bee,*  and  gives  some  description  of  tJie 
ha  1  (its  of  this  insect,  based,  it  woulfl  seem,  largely 
on  the  author's  i)er3onal  ol]Ser%*atJoo.  The  other 
is  by  W.  Mattieu  Williams,  in  the  Genileman^H 
ma{fazih€,  and  is  called  *  Science  notes.*  The 
topics  dealt  with  are,  the  oiigin  of  boracic  acid, 
meteoric  explosions,  magnetic  sifting  of  meteor- 
ites, fireproof  |japer  structures,  the  future  of  the 
negro,  the  sleep  of  fishes,  and  icebergs  and 
climate. 

—  The  dog  by  which  Kaufmann,  who  is  now  in 
Paris  for  treatment  imder  Pasteur,  was  bitten,  is 
shown  conclusively  Xo  have  been  mad^  a  dog 
bitten  by  it  nearly  at  the  game  time  liaving  since 
died  of  unmistakable  rabies, 

—  Prof.    Edward  Sftss  delivered   in    the   G«o- 
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logical  institute  of  Vienna,  on  Nov.  8,  a  lecture 
on  the  means  of  preventing  explosions  in  coal- 
mines. Experiments  have  heen  made  in  the  Kar- 
win  colliery  in  order  to  obtain,  if  possible,  positive 
results,  and  these  experiments  are  still  being  con- 
tinued. It  has  been  demonstrated  that  whenever 
the  barometer  falls,  the  quality  and  intensity  of 
explosive  gases  increase.  The  Austrian  govern- 
ment has  directed  that  the  weather-charts  pub- 
lished shall  be  provided  by  all  the  managers  of 
coal-mines  in  that  kingdom,  and  at  Karwin  a  reg- 
ulation is  in  force  to  the  effect  that  at  the  approach 
of  a  barometric  depression  all  work  is  to  cease  in 
dangerous  places. 

—  The  'Report  on  the  geology  of  Marion 
county,  Kentucky,'  recently  published,  is  in  many 
respects  a  curiosity.  The  history,  topography,  and 
drainage,  treated  of  in  five  pages,  is  followed  by 
the  geology  in  fourteen  pages,  archeology  in  five 
pages,  and  a  list  of  fossils  and  notes  on  Beatricea 
in  eleven  i)ages.  The  following  selection  will 
illustrate  the  style  of  the  report :  "The  soil  from 
the  disintegration  of  the  Crab  orchard  shale  is  quite 
poor,  and  responds  very  slowly  to  the  toils  of  the 
farmer;  while  the  forest  growth  is  very  much 
dwarfed,  although  similar  in  species  to  that  of 
the  tall,  well-shaped,  large-sized  timber-trees  of  the 
epoch  before  it.  The  forests  originally  were  well 
timbered  "  (p.  17) .  This  last  sentence  is  particu- 
larly remarkable. 

—  Most  of  the  rivers  of  New  South  Wales  fall 
into  the  sea  through  sandy  estuaries  obstructed 
by  extensive  bars.  The  removal  of  these  bars, 
or  rather  the  formation  of  practicable  channels 
through  them,  is  of  great  importance  to  the  de- 
velopment and  trade  of  the  colony.  A  paper  on 
this  subject  was  read  before  the  Royal  society  of 
New  South  Wales  in  June,  1884,  by  Mr.  Walter 
Shellsbear.  The  formation  of  bars  at  the  mouths 
of  rivers  is  stated  by  the  author  to  be  mainly  due 
to  the  action  of  waves  in  lifting  large  quantities 
of  sand  as  they  pass  into  shallow  water.  The 
sand  is  carried  up  the  estuary  by  the  incoming 
tide,  and  deposited  when  beyond  the  action  of  the 
waves.  The  ebb-tide,  being  unassisted  by  the 
waves,  is  unable  to  remove  the  sand,  and  hence 
the  tendency  is  to  close  the  entrance.  While 
strong  freshets  may  for  a  time  sweep  a  portion 
of  the  obstruction  away,  the  frequent  occurrence 
of  long  droughts  in  New  South  Wales  leaves  the 
river-mouths  in  a  very  bad  state.  The  author 
advocates  the  use  of  break-waters,  jetties,  and 
training  dikes,  more  or  less  parallel,  and  running 
out  into  deep  water,  three  and  a  half  fathoms  or 
more,  —  a  depth  beyond  which  the  waves  are 
stated  to  have  no  appreciable  effect  on  the  bottom. 


LONDON  LETTER. 
One  of  the  matters  which  grew  out  of  the  edu- 
cation conference  at  the  International  health  exhi- 
bition in  London  in  August,  1885,  some  account  of 
which  appeared  in  the  columns  of  Science^  was  the 
proposal  for  the  establishment  of  a  teaching  uni- 
versity for  London.  The  present  University  of 
London  is  mainly  an  examining  board.  In  the 
case  of  its  medical  degrees,  attendance  upon  speci- 
fied courses  of  instruction  in  one  or  other  of  the 
medical  schools  recognized  by  the  university  is 
compulsory.  The  degrees  in  arts,  science,  etc., 
may  be  obtained  by  any  persons,  of  either  sex, 
who  can  satisfy  the  examiners  as  to  their  attain- 
ments, no  matter  whether  that  knowledge  has 
been  acquired  by  private  study,  private  tuition,  or 
college  attendance.  In  point  of  mere  attainment, 
the  London  degrees  rank  higher  than  the  corre- 
sponding degrees  of  any  other  university ;  but 
they  do  not  imply,  as  those  of  Oxford,  Cambridge, 
etc.,  do,  that  their  holder  has  been  taught  in  col- 
leges )}y  men  of  university  rank  and  standing,  and 
according  to  university  methods.  The  scheme  of 
examinations  laid  down  by  the  senate  of  the  Uni- 
versity of  London  naturally  exercises  a  very  wide 
infiuence  upon  the  subjects  taught  in  schools  and 
colleges  all  over  England ;  since  more  than  two 
thousand  candidates  annually  enter  for  the  matric- 
ulation, or  entrance  examination,  of  the  univer- 
sity. As  there  is  no  official  connection  between 
the  senate  and  examiners  on  the  one  hand,  and 
the  principal  professors  and  teachers  on  the  other, 
the  latter  (some  of  whom  are  men  of  the  greatest 
eminence  and  of  world-wide  fame)  naturally  feel 
aggrieved  at  the  dominant  influence  which  the 
university  exercises  over  their  courses  of  instruc- 
tion, since  they  are  practically  compelled  to  teach 
those  subjects  prescribed  for  examination,  and 
almost  those  alone.  Moreover,  there  is  a  growing 
feeling  that  the  enormously  wealthy  guilds  and 
companies  of  the  ancient  city  of  London  will  be 
shortly  compelled,  either  by  actual  legislation  or 
by  the  potent  force  of  public  opinion,  to  appropri- 
ate more  of  their  funds  than  they  at  present  do, 
to  educational  purposes.  These  were  the  two 
main  ideas  which  led  to  the  formation  of  the 
Association  for  the  promotion  of  a  teaching  uni- 
versity for  London.  On  this  body  are  representa- 
tives of  all  the  principal  educational  institutions 
of  London,  in  the  four  great  faculties  of  arts, 
science,  laws,  and  medicine.  Lai-ge  bodies  take 
time  to  move,  and,  where  there  is  much  diversity 
of  opinion,  it  is  very  difficult  to  formulate  a  scheme 
which  shall  meet  with  the  acceptance  even  of  a 
bare  majority.  This  desirable  stage  has  not  yet 
been  attained.  The  members  of  the  existing  uni- 
versity of  London,  however,  naturally  had  to  con- 
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«eii>r  what  shoui'i  u-  their  altitmle  towarOs  the 
orw  Ixuly.  Accordingly,  at  a  %^ery  full  meetmg 
of  vi.>tivi.»calion  (as  the  generul  body  of  ^ndtiut^^s 
abov«?  21  certain  standing  is  termeii)  laat  sjuinmer, 
thir  %rhtile  subject  was  refeiTtni  to  a  siiecial  com- 
mittee of  forty  (of  which  tho  present  writer  was  a 
nketiiber),  to  consider  and  repttrt.  This  romniittee 
a|ipoijited  Lord  Justice  Fry  its  chairman,  and  a 
flCheme  was  by  it  prejiaretl  fcir  the  re^rK^nissation 
of  the  tixisting  univefBity  from  the  points  of  view 
of  the  new  msocirttion,  —  a  task  the  more  easy,  at* 
seve^  gentlemen  were  ruprutwrB  of  t>oth  b>die8. 
At  an  adjrrtimed  inei?ting  of  'convocation  *  held  on 
Dec*  8,  this  echeme  was  rejected,  and,  as  the 
former  committee  refuse<l  to  act,  another  com- 
mittee of  twenty-five  wris  appointed  to  modify  it 
is  the  pense  indi«itecl  by  convocation. 

Tlje  year  which  is  now  drawing  to  a  close  has 
been  niarkeil  by  greater  losses  to  English  biology 
than  any  sine*  1S83.  wliich  witnessed  the  deaths 
of  Mr.  Darwin,  Prof.  Francis  BaJfour,  and  Sir 
Wyville  Thomson,  I*rof.  litorrison  Watson  was  a 
weU-koown  anatomist  of  hardly  more  tlum  mid- 
<tte  age;  whQe  Drs.  W.  B.  Carpenter,  J.  Gwyn 
Jeffreys,  and  T.  Davidson  were  almost  the  last  of 
that  olib-r  school  of  JWxiUigist^s  who  are  too  often 
li^ok^i  down  uj>ori  by  the  younger  generation 
which  liaa  bi-*en  trained  to  minute  hi.stok»gical 
work.  Dr.  Davidson  had  the  happiness  of  com- 
letitjg  the  work  to  which  he  had  devoted  the 
of  a  long  life  ;  but  liis  two  old  rriends  have 
much  nuiteriaJ  behind  them,  the  working-cjut 
of  which  must  be  complet€»d  by  other  hands.  Dr. 
GarpentcT'S  loss  will  be  severely  felt  by  those  who 
believe  in  the  organic  natiu^  of  eozoon.  He  liad 
acciimulnted  a  very  great  amount  of  material. 
which  was  regarded  by  all  to  whom  he  had  shown 
il  a9  proving  his  case  in  the  mot^t  satisfactory 
tuaiuier  fjossible. 

An  tmprirtant  reform  has  just  been  carried  out 
at  OarfonL  Honor  candidates  In  law,  liistory,  and 
»ci«»nce,  will  henceforth  be  excuse*!  from  the  clas- 
fiical  ejcamination  at  the  end  of  their  tirst,  or  the 
beginDing  of  their  Becondi  year^  which  is  known 
as  •moderations.'  The  preliminary  examination 
•  responsiona  *  can  be  passed  iK^fore  residence  l>e- 
gins,  either  in  the  leaving  examination  of  a  pubUc 
icbool  or  at  the  university  itself ;  and  men  can 
ltia«for^  specialize  during  the  whole  of  tlieir  imi- 
weiilly  cimrse,  instead  of  having  their  attention 
di^ '  •  rom  physics,  chemistry,  or  biology  by 

I V  of  getting  througli  ♦  mo<ls/    This  has 
the  eaae  at  Cambridge,  and  is  one  of  the 
for  the  overflo^ving  state  of  it«  medical 

Th**  old  public  schools  are  also  beginning  for- 
mal] j  to  recognixe  that  there  are  other  branches 
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of  education  besides  tU^Bwics.  Riigby  is  about 
to  institute  a  modem  side ;  and  changes  in  the 
same  direction  are  being  gradually  introtluced  at 
Et<5n,  her  great  rival,  Harrow  having  long  had 
something  of  the  kind.  Tlie  committee  of  the 
city  and  guilds  of  London  institute  for  the  ad- 
vancement of  technical  education  have  offered 
free  studentships  of  the  annual  value  of  thirty 
[)Ounds,  tenable  for  tliree  years  at  the  t^entral  in- 
stitution, to  Ije  awanled  by  the  head  miister  of 
each  of  the  principal  public  schools.  It  will  be  a 
matter  of  some  interest  to  see  what  proin^rtion  of 
boj^'s  wiU  avail  themselvf^s  of  these  oppfsrtunities 
for  olitaining  the  higher  technical  educatiun, 

W. 
Loudou,  Dec.  17. 

LETTERS  TO  THE  EDITOR. 

•••  Corrt9pond€ni4  are  requtfntcd  to  tup  a*  brie/  04  %Kt^t^h,  Thf 
%tfrUer*B  name  U  In  all  raitfji  rei/tOrrrf  a^  itr0<if  of  goo4  faith. 

The  mooo's  atmosphere. 

Mt  friend,  Professor  Langley  of  Allegheny,  hflia 
recommended  to  me  to  give  you  an  account  of  a  phe- 
Hometjon  twice  observed  by  me  on  the  occasion  of 
two  occultattrms  of  Jupiter,  At  the  moment  of  con- 
tact, th«  planet,  instead  of  paRsin^  behind  the  moon, 
appeared  to  be  projected  upon  the  moon's  edge,  until 
nearly  or  quite  one-half  of  the  disk  of  the  planet 
was  visible  on  the  moon's  surface.  Then  suddenly 
the  whole  planet  disappeared  behind  the  moon  Aa 
this  phenomenon  munt  lie  due  to  rt'fraction,  it  would 
indicate  a  lunar  atmosphere.  The  instrument  with 
which  I  observed  the  occulta tiou  was  a  telescope 
made  forme  by  Alvan  Clark,  with  a  four-and-a-half 
inch  aperture.  James  Freeman  Clabioc, 

Jomaicji  Plata,  Mom.,  Dec.  91. 


Demand  for  food  maps. 

Your  comments  in  the  number  for  Dec.  18^  on  tbft 
character  of  our  email  maps,  are  to  me  very  welcome. 
and  I  hope  you  will  follow  the  subject  up  till  gome 
decided  impression  is  made  on  the  minds  of  the  pub- 
lishers. The  maps  in  our  school  geographies  are,  to 
me  as  a  teacher,  a  constant  source  of  vexation.  In- 
distinct, incc>niplett%  inaccurate,  they  baffle  attempts 
at  close  work,  and  so  compel,  if  solely  depended  upon, 
a  very  elementary  tirade  of  ,work.  The  small  schul^ 
atlas  that  a  German  hoy  buys  for  twenty-five  cents 
is  worth  ten  times  as  much  as  our  best  |:eograph7 
maps. 

You  spoke  of  old  plates.  I  have  seen  within  two 
years  a  wall  map  of  North  America  in  which  the 
Yukon  River  had  not  been  drawn.  Said  map  was 
shown  as  a  sample  in  the  office  of  one  of  our  largest 
puhlJKhing^-houses, 

When  the  German  ptibliBhers  bring  out  their  work 
so  perfect,  it  seems  as  if  the  material  was  provided 
for  American  geography- makers.  Is  the  reason  they 
do  not  use  it  because,  with  Oennan  lettering,  the 
mafjs  cannot  be  reproduced  by  the  photographic  pro* 
cess  and  be  available  f  Or  are  they  afraid  of  repeat- 
ing the  mistake  of  one  of  our  atlas-makers,  who  pro- 
duced a  town  in  Africa  called  Elfeobein  { 

However  it  may  be,  we  do  need  better  school- maps. 
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They  should  be  maps  in  which  the  various  features 
of  surface  are  clearly,  carefully,  and  fully  drawn. 
I  do  not  mean  maps  full  of  names,  but  full  of  fea- 
tures. To  illustrate  :  Where  are  the  Alps  ?  The  Alps 
are  in  Switzerland  ;  and  the  schoolboy  finds  on  his 
map  '  AJps '  printed  on  the  south  side  of  that  portion 
labelled  ^  Switzerland.'  A  good  map  would  show  at 
least  four  ranges  there  ;  and  proper  maps  of  Austria, 
Italy,  and  France,  would  teach  him  that  *  Alps'  is  a 
generic  term  with  at  least  thirteen  applications  in 
southern  Europe. 

Norway  and  Sweden  appear  on  most  school-maps 
with  but  one  or  two  rivers,  because,  I  suppose,  there 
is  no  long  and  large  stream  there  important  enough 
to  have  its  name  memorized  ;  but  what  an  idea  does 
such  a  map  give  of  that  country  ?  I  can  count  over 
sixty  rivers  there  on  a  map  in  Andree  ;  and  enough 
of  them  should  be  drawn,  even  if  without  naming,  to 
show  the  true  character  of  the  surface. 

Similar  instances  could  be  given  by  the  dozen.  But 
I  want  to  take  up  another  point.  When  are  we  to 
see  a  geography  with  an  index  I  Studying  geography 
by  the  topical  method,  an  index  is  well-nigh  indis- 
pensable. By  any  method,  twice  as  effective  work 
can  be  done  if  the  material  can  be  viewed  from  the 
stand-point  of  the  kind  of  feature^  production,  occu- 
pation, or  race,  as  well  as  in  relation  to  this  or  that 
political  subdivision. 

I  do  not  think  it  too  much  to  insist  on,  that  every 
ocean,  sea,  gulf,  bay,  strait,  channel,  lake,  sound, 
harbor,  canal,  river,  waterfall,  bight,  firth,  bayou, 
roadstead,  etc.  ;  every  land  feature,  every  product, 
occupation,  language,  religion,  form  of  government, 
town  and  political  division,  —  in  short,  every  thing 
namable  that  has  been  mentioned  in  the  text  or  ap- 
peared by  name  in  the  maps,  —  should  be  indexed  by 
page  or  section,  and,  in  case  of  map  features,  with 
latitude  and  longitude. 

Why,  even  in  Mordents  *  Geography  rectified,'  pub- 
lished in  1693,  there  is  a  copious  index,  not  to  men- 
tion later  works  (1809,  1831)  likewise  favored. 

With  an  index  to  aid  him,  a  scholar  can  classify, 
compare,  and  infer  ;  and  the  value  of  the  text-book 
would  be  doubled. 

Nor  would  it  be  difiicult  to  mention  other  ways  in 
which  our  geographies  could  be  improved.  But  if  we 
can  first  have  some  better  maps  and  an  index  worthy 
the  name,  we  shall  have  gained  much.  I  hope  you 
will  not  be  content  with  a  few  leaders.  The  matter 
is  one  of  no  slight  importance.  Perhaps,  if  our  pub- 
lishers read  Prince  Kropotkin's  article  in  the  Decem- 
ber number  of  the  Nineteenth  century^  they  would  be 
inspired  to  do  better.     Let  us  hope  they  will. 

C.  H.  Leete. 
New  York,  Deo.  81. 

The  temperature  of  the  moon. 
Mr.  Laogley  does  not  seem  to  have  examined  my 
condition  for  determining  the  moon's  temperature 
with  sufficient  care.  It  is  true  that  in  the  equation 
a  moon  of  maximum  radiating  power  was  assumed  ; 
but  it  had  been  first  shown  that  the  temperature  of 
such  a  moon  must  be  the  same  as  that  of  any  other, 
provided  the  relative  radiating  and  absorbing  powers 
are  the  same,  as  is  usually  assumed.  The  equation 
is  between  the  absolute  rate  of  radiation  and  absorp- 
tion of  heat,  in  which  r,  the  relative  radiating 
power,  enters  as  a  factor  on  the  one  side,  and  a,  the 
relative  absorbing  power,  on  the  other.  If  these  are 
equal,  of  course  they  can  be  omitted,  which  is  the 


same  as  using  unity  as  the  relative  radiating  and 
absorbing  powers,  and  so  the  same  as  assuming  that 
the  moon  has  a  maximum  relative  radiating  and 
absorbing  power.  The  relative  radiating  and  absorb- 
ing powers,  and  the  proportion  of  heat  reflected,  do 
not,  therefore,  come  into  the  condition  at  all.  It 
cannot  be  said  with  propriety  that  the  moon  loses 
heat  by  reflection,  as  stated  by  Bir.  Langley  ;  for  the 
reflected  heat  has  not  been  appropriated  by  absorp- 
tion, and  therefore  cannot  be  said  to  be  the  moon's 
heat.  It  has  come  to  the  moon's  surface  and  been 
rejected,  and  it  has  nothing  to  do  with  its  tempera- 
ture. The  condition  which  determines  the  static 
temperature  is,  that  the  rate  with  which  heat  is 
radiated  must  be  exactly  equal  to  that  with  which  it 
is  absorbed.  When  this  is  the  case,  there  can  be 
neither  increase  nor  decrease  of  temperature. 

But  perhaps  this  matter  will  be  more  readily  com- 
prehended by  looking  at  it  in  a  less  mathematical 
way.  We  have  a  moon,  say.  with  a  surface  of  maxi- 
mum relative  radiating  and  absorbing  power,  and 
with  a  temperature  below  the  static  temperature 
corresponding  to  the  rate  with  which  it  is  receiving 
heat.  With  this  temperature,  the  absolute  rate 
with  which  the  moon  radiates  heat  is  less  than  that 
with  which  it  is  receiving  and  absorbing  it,  and  the 
difference  goes  toward  raising  the  temperature  of 
the  body.  But  as  the  temperature  increases,  and 
with  it  the  rate  of  radiating  heat,  though  not  pro- 
portionally, it  after  a  time  rises  to  that  temperature 
at  which  the  rate  with  which  heat  is  radiated  from 
the  moon  is  exactly  equal  to  that  with  which  it  is 
received  and  absorbed  by  it,  and  its  temperature 
then  remains  stationary.  This,  expressed  in  a  math- 
ematical form,  is  the  equation  of  condition. 

But  now  suppose  that  the  moon's  surface  is  such 
that  it  radiates  and  absorbs  heat  at  only  half,  or  any 
other  proportion,  of  the  rate  that  one  of  maximum 
relative  radiating  and  absorbing  power  does.  Our 
condition  is  still  satisfied  ;  for  sdthough  the  moon's 
surface  now  is  radiating  heat  at  a  rate  which  is  only 
half,  or  any  other  assumed  proportion,  of  what  it 
was  before,  it  is  also  absorbing  at  only  the  same  rate, 
whatever  it  may  be,  and  there  is  no  change  of  tem- 
perature needed  to  satisfy  the  condition  of  static 
temperature.  Hence,  so  far  as  the  static  tempera- 
ture of  the  moon  is  concerned,  it  is  no  matter  what 
part  of  the  heat  received  is  absorbed,  and  what 
reflected  ;  these  being  complementary  to  each  other, 
and  both  together  equal  to  the  heat  radiated  by  a 
moon  of  maximum  relative  radiating  power,  under 
the  condition  of  a  static  temperature.  Of  course, 
our  condition  for  determining  the  temperature  is  not 
applicable  where  there  is  a  rapid  increase  or  decrease 
of  temperature.  Wm.  Febrel. 

Washington,  Jan.  4. 

Yankee. 

In  a  paper  upon  the  origin  of  *  Yankee  Doodle,' 
read  lately  before  the  New  York  historical  society, 
Mr.  George  H.  Moore  states  that  the  word  *  Yankee' 
is  pure  Dutch.  *  Yankin,'  he  says,  in  the  vocabulary 
of  the  early  New  York  Dutch,  meant  *  to  grumble, 
snarl,  or  yelp,'  and  its  derivative  noun  meant  *  a 
howling  cur.' 

But  where  did  the  New  York  Dutch  get  the  word  ? 
I  think  from  the  Indians.  Peter  Martyr  says  that 
Sebastian  Cabot  named  the  coasts  of  Newfoundland 
and  thereabouts  the  land  of  baccalaos,  because  in 
the  seas  he  found  a  multitude  of  large  fish   which 
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llie  tiAtiv«B  cAl!©<i  by  that  natne.  This  word  *  bacco- 
lAOii^  WAS  n***^'!  >'^-  ^'i*>  Ba^ne  fi!»hennen,  and  meant 
*en*IH»h:*  ^  naiiveB  used  it,  it  was  only 

mfter  tb<py  ]i  i  it  from  the  Basques. 

Sftilors  ar«  proveibially  profane,  and  most  likely 
thwiib  dailora  of  the  oMen  time  ujad«  use  of  the  nam© 
of  Ihe  Deity »  much  as  saijors  do  at  the  [>re«ent  day. 
Th«»  Basque  nuin©  for  God  is  '  Yainkoa,'  and  no 
doubt  it  was  frequently  used  hy  the  fishermen  r  so 
frirquently,  indeed,  that  the  Inrlian?*  culled  the 
«tniJig«rs  by  it,  just  as  the  little  urchins  of  Havre 
moA  Dieppe  now  call  the  English  tourists  ^Meestaire 
Ooddato.^ 

The  Indians  employed  the  term  to  indicate  A 
fortiirner,  and  from  them  the  early  cohmiists  learned 
it*  It  may  afterwards  have  pa!i8ed  into  a  word  or 
t^rrn  ctf  crjTiteropt,  but  it  had  its  ori^ii  in  the  at- 
f^trw.i  nf  the  Indians  to  pronounce  the  Basque  word 
>«/  Th.  E,  SLKvm. 

t  ranclaeo,  Dec.  20. 

'  Chinook  winds/ 

la  an  article  by  Mr.  Ernest  Ingersoll,  on  the  Cana- 
I  dj«"   ^<"-*-    in  the  last  number  of  Svien^4%  the  so- 
Ca  >k  wind*  of  that  (H>rtion  of  these  plains 

•il^  the  base  of  the  Hocky  Mountains,  are 

d««crib«d  as  warm,  dry  winds  'sweeping  up  from 
th«  (.Treat  Utah  and  Columbia  bafiinii/  In  a  previous 
oaniiWr  of  Science  {iv  166)  Mr.  Lester  F.  Ward,  in 
fipeakin^  of  ftiniilar  winds  in  the  upper  Missouri  and 
yellowstone  vaHeys,  saySf  "It  is  also  a  matter  of 
rvoord  that  the  temperature  on  this  latitude  dimin- 
"  "irs  toward  the  eatrt,  and  that  colder  weather  pre- 
§  in  Minnesota  than  in  Dakota,  and  in  Dakota 
in  Montana.  The  people  attribute  this  to  the 
oceurr^nee  of  what  they  denominate  *  Chinook 
wind*:*  i.#?.,  winds  laden  with  raoifiture,  and  moder- 
at'  Morature  from  the  warmer  re^ons  of  the 

P  *      Ky  the  inhabitants  of  the  rej^on  in 

winds  occur,  they  are  very  generally 
I  currents  of  air  coming  from  the  warm 
^  the  Pacific  Ooean,  and  flowing  eastward 
ilirou^h  tho  low  pa»ises  in  the  niountains. 
_Haviti|,r  tiad  oceAi<iion  to  note  the  character  and 
rt  of  i\it!me  peculiar  winds  while  engaged  in  geo- 
cal  and  exploratory  work  in  the  western  part  of 
plains  and  in  the  mountains  at  different  times 
lluriiif^  the  Itif^t  ton  years,  [  may  be  pardoned  for 
MjUioi^  tny  beh*3f  that  the  abt^ve  theories  are  unsatis- 
faotciry,  and  based  on  hasty  or  imperfect  considera- 
•*«»^  '^*  tbf  facta. 

need  J  the  Chinook  is  a  strong;  westerly 
juik^  at  times  almost  a  gale,  which  blows 
ntii  iLiM  ilirectjou  of  the  mountains  out  across  the 
adjacent  plains.  It  is  extremely  dry.  and^  as  com- 
nared  vr  -^  -^  -  c^eneral  winter  temperature,  warm, 
fvu/'h  ^^  I  r  at  irregular  intervals  during  the 

Bt^r,  .^     .   --     jJao  not  infrequent  in  the  summer, 
,  bviDir  cool  as  compart  with  the  average  summer 
iipeniran»^  are  in  consequence  then  not  commonly 
'y  the  %ame  name.      When  the  ground  is 
h  «now,  the  effect  of  the  winds  in  its  re- 
■  »u«,  a8»  owing  to  the  extremely  de- 
I  of  the  air,  the  snow  may  be  Faid  to 
'  ♦    ■"'!*.  the  moisture  l*^ing  licked 

I  ai'ter  ticcur  over  a  tract  of 
<  at  h^nst  n'i  far  north  as  the  Fc'ttce 
lide  50  ),  and  at  least  HH  far  z^outh 


as  northern  Montana,— a  distance  of  about  six:  hun- 
dred mile<s.  In  the  corresponding  prirtion  of  its 
length,  the  Cordillera  belt  is  comparatively  strict  and 
narrow,  the  western  edge  of  the  plains  being  sepa- 
rated from  the  ocean  by  about  four  hundred  miles 
only  of  mountainous  country.  In  this  circumstance, 
taken  in  connection  with  the  moisture  laden  character 
of  the  air  along  the  northern  part  of  the  west  coast, 
we  find  a  clew  to  the  correct  explanation  of  the  re- 
markable characteristics  of  the  so-called  CbiDO<ik 
ivind.  It  is  iu  effect,  I  conceive,  precisely  similar  to 
that  of  the  foekn  of  the  Alps,  and  is  due  to  the  great 
amount  of  heat  rendered  latent  when  moisture  is 
evaporated  or  air  expanded  in  volume*  but  which 
bectvmes  again  sensible  on  condensation  of  moisture 
or  compression  of  the  air. 

To  meteorologists  the  phenomenon  requires  no  fur- 
ther elucidation  ;  but  as  it  is  one  which  attracts  much 
attention  in  the  west,  owing  to  its  importa^it  effect 
in  removing  the  snow  from  the  grazing-lands,  the 
following  more  detailed  notice,  wiitten  by  me  with 
special  reference  to  the  Peace  River  country,  may  be 
of  interest  (quoted,  with  little  alteration,  from  the 
Report  of  progress,  geological  survey  of  Canada, 
1870-80,  p.  77  B.):  — 

*'  ITie  pressure  in  the  upper  regions  of  the  atmos- 
phere being  so  much  less  than  in  the  lower,  a  body 
of  air  rising  from  the  seadevel  to  the  summit  of  a 
mountain-range  must  expand ;  and  this,  implying 
molecular  work,  results  in  an  absorption  of  heat  and 
consequent  cooling.  The  amount  of  this  cooling  has 
been  estimated  as  about  one  degree  centigrade  for  a 
hundred  metres  of  ascent  when  the  air  is  dry,  but 
becomes  reduced  to  half  a  degree  when  the  tempera- 
ture has  fallen  to  the  dew-point  of  the  atmosphere, 
and  precipitation  of  moisture  ns  cloud,  rain,  or 
snow  begins  ;  the  heat  reuniting  from  this  condensa- 
tion retarding  to  a  certain  degree  the  cooling  due  to 
the  expansion  of  the  air.  When  the  air  descends 
again  on  the  farther  side  of  the  mountain-range,  its 
condensation  leads  to  an  increase  of  sensible  heat 
equal  to  one  degree  centigrade  for  each  hundred 
metres,"  It  is  owing  to  this  circumstanee  that  places 
in  the  south  of  Greenland,  on  the  west  coast,  during 
the  preralenco  of  south  easterly  windsj  which  blow 
over  the  high  interior  of  the  country,  have  been 
found,  in  winter,  to  experience  a  temperature  higher 
than  that  of  north  Italy  or  the  south  of  France, 
though  the  North  Atlantic  Ocean,  from  which  the 
winds  come,  can  at  this  season  be  little  above  the 
freezing-point.  The  wind  well  known  in  the  Alps 
as  the/oMn  is  another  example  of  the  same  phenom- 
enon.  It  is  thus  easy  to  understand  how  the  western 
plains  may  be  flooded  with  dry  air,  but  much  inferior 
in  temperature  to  that  of  the  coast,  notwithstanding 
the  intervening  mountain-barrier. 

The  data  are  yet  wanting  for  au  accurate  tuvesti- 
gation  of  the  circumatancea  of  our  west  coast  in  this 
regard,  but  a  general  idea  of  the  fact  may  be  gained. 
We  may  assume  that  the  air  at  the  sea-level  is  prac- 
tically saturated  with  moisture,  or  already  at  its 
dew  point ;  that  in  crossing  the  mountainous  region 
the  average  height  to  which  the  air  is  carried  is 
about  2,000  metres  (6,560  feet),  and  that  it  descends 
to  a  level  of  about  700  metres  (2,*2&6  feet)  in  the  Peace 
River  eount^>^  The  loss  of  sensible  heat  on  eleva- 
tion would  in  this  case  amount  to  10'' C,  (18"  F.) ;  the 

1  TIk*  tigures  are  Dr.  Haan's,  qiioted  by  Hoftineyer  io  tbfe 
Dini.ili  i;f*ograpbiciil  sooiflty'^  Journal,  anil  reproduced  la 
\ntuie,  August,  1877, 
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gain  on  descent  to  the  level  of  700  metres,  to  IS^C. 
(23°. 4  F.).  The  amount  of  heat  lost  by  the  air  during 
its  pa8sa6:e  across  the  mountainous  region  by  radia- 
tion, and  contact  with  the  snowy  peakf<,  cannot  be 
determined.  It  is,  of  course,  much  greater  in  winter 
than  in  summer,  and  depends  also  on  the  speed  with 
which  the  current  of  air  travels. 

Owing  to  the  width  of  the  mountain-barrier,  the 
main  result  is  complicated  by  local  details ;  regions 
of  considerable  precipitation  occurring  on  the  west- 
ern slopes  of  each  important  mountain-range,  with 
subsidiary  drier  regions  in  the  lea.  The  last  of  these 
re>dons  of  precipitation  is  that  of  the  Rocky  Moun- 
tain range  properly  so  called,  in  descending  from 
which  a  further  addition  of  heat  is  made  to  the  air, 
which  then  flows  down  as  a  dry  and  warm  current 
to  the  east.  GsoBGE  M.  Dawson. 

Ottawa,  Canada,  Deo.  81. 

The  Taconic  controversy  in  a  nutshell. 

The  New  York  geologists  encountered  a  great  group 
of  metamorphic,  apparently  successive  and  conform- 
able strata,  extending  from  the  Hudson  River  east- 
ward into  New  En^^land  (1886-42). 

Emmons  claimed  they  were  all  older  than  the  Pots- 
dam, and  named  them  all  Taconic.  His  colleagues  of 
the  New  York  survey,  and  their  friends  of  the  Cana- 
dian survey,  regarded  them  all  later  than  the  Pots- 
dam, and  applied  to  them  the  terms  of  the  New 
York  system  up  to  the  Biedina  (1842). 

Fossils  were  discovered  in  some  of  the  eastern 
belts  of  this  metamorphic  series,  and  announced  by 
Hall  and  others  in  1842,  rather  indicating  the  whole 
senes  was  post- Potsdam. 

Emmons  re-examined  the  whole,  and  called  atten- 
tion to  an  unconformable  overlying  of  the  Hudson 
River  and  calciferous  upon  the  older  slates  of  the 
true  Taconic,  and  distinctly  re-asserted  the  pre- 
Potsdam  af^e  of  the  Taconic  system,  from  which  he 
figured  primordial  fossils  (1844).  He  was  supported 
by  Billings  and  Barrande.  and  by  Colonel  Jewett  of 
Albany,  but  as  time  passed  he  was  ostracized  from 
geological  circles. 

The  authority  of  Barrande,  however,  was  sufficient 
to  convince  the  opponents  of  Emmons  on  the  New 
York  and  Canadian  surveys,  and  they  expressed  a 
willingness  to  abandon  the  use  of  the  con flictmg  term, 
*  Hudson  River  group'  (1862). 

The  Canadian  geologists,  however,  fertile  in  the 
invention  of  devices  of  stratifirraphic  nonienclaturp, 
renewed  the  contest  by  two  flank  movements,  — one 
the  Huronian  phalanx,  aimed  at  the  lower  strata ; 
and  the  other,  the  'Quebec  roffin,'  aimed  at  the 
overlying  strata,  thus  rallying  the  whole  discomfited 
cohort  (1855-61).  Emmons  died  in  the  midst  of  this 
movement. 

As  time  passed,  the  term  *  Hudson  River  group,' 
besmirched  and  hesitating,  was  re- habilitated  by 
being  shifted  to  new  ground,  —  that  of  the  Lorraine 
shsles  (1877). 

In  Wales,  Barrande  had  discovered  the  *  primordial 
zone '  in  Sedjrwick's  *  Cambrian  ; '  but,  as  the  Sedg- 
wickian  term  was  then  under  as  strong  a  ban  in 
England  as  *  Taconic*  was  in  America.  Barrande's 
term  was  adopted  in  England,  and  also  transferred 
to  the  equivalent  strata  in  America. 

Gradually,  in  other  places  outside  the  Hudson  val- 
ley, the  primordial  fauna  came  to  light,  the  strata 
ta[king   other  Canadian    names,  —  St.    John's    and 


Acadian ;  these  terms  becoming  current  in  the 
United  States. 

Finally  the  existence  and  fossiliferous  character  of 
a  great  series  of  strata,  occupying  exactly  the  posi- 
tion, claimed  by  Emmons,  and  mapped  by  him  under 
the  term  '  Taconic,'  lying  below  the  Potitdam  sand- 
stone, has  been  demonstrated,  and  is  admitted  by  all 
geologists. 

The  term  *  Quebec '  not  being  approved,  and 
'  Huronian '  seeming  to  collide,  the  later  Englisk 
term,  *  Cambrian,'  is  applied  in  America  to  this  very 
horizon  to  which  Emmons  had  given  the  name 
*  Taconic' 

Some  of  the  opponents  of  Emmons,  re-enforced 
lately  by  active,  younger  men,  revive  the  fossilif* 
erous  character  of  some  of  the  eastern  belts  as 
new  matter,  adding  many  interesting  and  valuable 
details,  and  begin  again  to  fire  at  the  old  fort,  long 
ago  abandoned  by  Emmons,  insisting  that  Emmons 
is  still  intrenched  there  (1872-85). 

It  seems  to  me  that  any  fair  minded  geologist,  find- 
ing primordial  fossils  in  the  strata  mapped  by  Em- 
mons as  Taconic.  lying  below  the  Potsdam,  would  at 
once  admit  the  strata  to  be  Taconic  ;  just  the  same  as» 
if  he  found  non-Taconic  fossils  in  an  area  not  claimed 
as  Taconic.  except  by  a  mistake  in  a  preliminary 
definition  (corrected  by  its  author),  he  would  at  once 
admit  those  strata  were  not  in  the  Taconic,  and  were 
not  intended  to  be  so  described. 

The  same  mistake  was  madn  by  Emmons  at  first 
as  by  his  opponents.  None  of  them  imagined  they 
had  to  deal  with  two  different  and  unconformable 
formations.  The  strata  were  all  either  Taconic  or 
Hudson  River.  Emmons  approached  them  from  one 
side,  the  primordial,  and  his  opponents  from  the  op- 
posite direction.  Each  had  evidence  to  support  his 
claim ;  and,  viewed  from  his  own  stand-point,  each 
was  right.  It  is  unfair  to  Emmons,  and  to  American 
geolo^ry,  to  insist  that  this  preliminary  mistake 
should  consign  to  oblivion  the  great  fact  that  in 
America,  and  by  an  American  geologist,  was  first 
discovered  the  primordial  zone  of  geology. 

If  the  Taconic  is  to  *■  lose  its  identity '  because  a 
portion  of  the  orif^inal  described  strata  prove  to  be 
post-Potsdam,  what  shall  become  of  the  Hudson 
River,  by  the  same  reasoning,  if  it  be  treated  with 
honesty,  when  nearly  all  the  strata  covered  originally 
by  it  prove  to  be  pre-Potsdam  ?  If  the  strata  can 
fairly  be  divided  between  the  conflicting  claims,  as 
the  structural  geology  of  the  region  seems  to  require, 
it  would  be  for  the  honor  of  American  geology  to  so 
divide  them.  It  seems,  however,  that  the  extreme 
anti-Emmons  partisans  will  not  grant  such  a  division, 
but  insist  on  the  utter  destruction  of  every  thing  that 
smacks  of  Taconic.  N.  H.  Winchkll. 


Relics  from  an  Indian  fi^ave. 
On  the  Conejo  plateau  in  Ventura  county,  Cal.,  and 
about  fifteen  miles  from  the  coast,  a  conical  hill  rises 
to  the  height  of  a  hundred  feet,  with  a  base  of  several 
hundred  feet.  On  the  south  side  of  this  elevation, 
and  stretching  more  than  half  around  it,  is  the  re- 
mains of  an  old  Indian  town.  At  the  top  of  the  hill 
is  a  circular  depression,  indicating  the  spot  where 
once  stood  the  *  sweat.'  or  council-bouse,  of  the  tribe 
that  occupied  this  site.  Near  the  centre  of  the 
crescent-shaped  village  is  the  place  where  the  dead 
were  buried.  E^rly  last  month  the  writer  examined 
this  burial  place,  which  yielded  about  a  hundred  and 


FAmrisr  8, 1689.1 


JCIEl 


fiflj  tkoletons  deposited  from  one  to  fii^e  feet  below 
tfc*^  -'?•*'"  The  usitftl  method  of  sepulture  prae- 
liK  "^antA  Barbara  stock  of  ludians  prevailed 

h*  'y^  the  knees  were  drawn  up  against  the 

brcBst,  and  the  corpf©  was  buried  face  downward. 

With  the  flkeletcriis  w<^re  found  three  ollae  carved 
from  crystallized  t&lc,  which  were  used  for  cooking- 
porpoiseM  ;  two  t&rgo  n&ndsttone  mortars,  finely  fin- 
ished, usfd  tor  triturating  eraiu  and  acoruR  ;  a  aaod- 
fitono  bowl  about  nne  inch  deep  and  six  iuches  iu 
JiAMk.  r.r  two  conical  pipes  and  several  larire  beads 
of  le ;   several    sheets   of    mica   with   hole 

drs  ^' pide  ;  a  broken  tortilla  st<me  ;  several 

oi  }.tatnt ;  and  thousands  of  shell  and  ^Xb^^^. 
[Is,  wampum,  ornaments,  etc.  In  a  Balioti<>  shell 
ffpipnden«i  I  found  eight  old  fashioned  flat  brasR 
buttouD,  with  numeroQs  specimens  of  wampum, 
niamifactured  from  Olivetla  biplicata.  Th*»  remains 
of  a  motal  knife  were  discovered,  which,  with  glas^B 
bead^,  bottonx,  and  a  portinri  of  an  old-fashiftned 
water  bottle.  hIiows  that  this  piace  was  inhabit^^d 
•inc«  the  advent  of  the  white  man^  or  within  the 
|M9t  thrre  humircd  and  forty -three  years. 

Probably  the  most  interesting  relic  diBCOvered  was 
a  oo^tal  6sb'hook.     It  ha^  a  <«haDk  about  four  and  a 


in  lengthy  with  a  point  about  three 
an  (n«^trea  long,  which,  from  its  sbape, 

I  >,....,...,  jMM_>  wtxM  of  Indian  manufacture.  An 
OliveUa  «he1l  vv»ls  sjoftni)ped  or  notched,  leaving  it 
somewhat  in  the  ^hnjje  of  a  crown.  The  Kase  was 
iMFrforated^  and  the  «hank  of  the  hook  pushed  through 
tt.  ThU  was  donbtlcftB  intended  as  an  attraction  to 
tit*  !Uh.  Tbo  species  iH  Oiivt?lla  biplicata^  gome  of 
wlitcJi  are  very  white,  and,  at  the  end  of  a  line, 
m^ould  >  '     or  quite  e<jnal  in   hriiliancy  to  the 

pearl  •'  used  by  the  Son tb  Sea  IsJomlers  for 

th»  •■«'  By  tlie  kindnei^s  of  the  publisher 

<jf  raving  of  the  fish-book  is  presented. 

It  1  nt  restore  form,  the  original  being- 

MXT^MiiNl  i\>  suiue  extent  by  rust. 

Stsfbxn  Bowers. 
I  Baaoav*titufm,  Deo.  ^. 

New  find  af  fossil  diatoms. 

Stf^DfT  a  T^f<'ren*'e  to  diatoms  occurring'  in   clay 

kfmta  ^11  a  iii>  nmg  n^nv  Philadelphia,  in  two 

\_ut    lliit    r*r.  of    Scii'nc*',    I    wrote    to    Dr. 

%,  Ibe  in-..   .V.  ir-r,   for  a  sample  of  the  diatom^ 

I  eiay,     I  re<'cived  the  tday  promptly,  and  am 

'  *'j  Im*  ft1il^  t»  <u\  .  that,  after  a  five-minutes' 

if  ure  of  notin^r  a  very  rich 

liirty  species  of  diatoms; 


the  forms  correspond  in  k  chiefly  to  the  recent  freah- 
water  forms,  but  characteristicaily  different,  as 
relates  to  the  association  of  the  species,  when  com- 
pared with  the  forms  occurring  in  the  sub-peat 
depofeita  of  the  eastern  United  States. 

My  reason  for  making  this  communication  is,  that 
the  value,  interest,  and  importance  of  this  new  find 
of  diatom  a ceou«  material  has  not  been  su^cienUy 
emphasized  in  the  two  articles  in  Scinice,  and  might 
be  overlooked  by  diatomists,  and  all  who  are  ou  the 
constant  lookout  for  new  localities  of  fossil  diatoms. 
K.  M,  CcrwwiNOEAM. 


Amoeboid  movement  of  the  cell-nucleus. 

The  study  of  the  cell-nucleus  has  liecome  a  subject 
of  ftuch  absorbing  interfnt  iu  biology,  that  we  feel 
justified  in  asking  a  little  of  ytjur  space  to  make 
known  what  Heems  to  us  a  promising  field  for  inves- 
tij^tttion.  During  the  last  year,  in  studying  the  blocnl 
of  Necturus,  after  ita  removal  from  the  body  and  in 
the  blood-vessels,  we  were  struck  with  the  great  size 
and  ilistinctness  of  the  nucleus  of  the  white  corpus- 
cles. But  what  seems  especially  interesting  and 
important  is  the  fact  that  the  nucleus  of  the  white 
blood  corpu»*cle8  exhibits  a  very  marked  amoeboid 
movement,  both  in  the  vessels  of  a  curarixed  animal 
and  on  the  microscopic  slide.  These  moveraeuta  are 
as  vigorous  and  easily  followed  as  are  those  of  the 
cell-body  ;  and  often  both  the  cell-boJy  and  nucleus 
are  undergoing  amoeboid  movement  at  the  same 
time,  the  movement**  of  the  cell  btidy  and  nucleus 
seeming  to  be  entirely  indepeniJunt  of  each  other. 
From  the  ease  with  w  bich  tbo  white  corpuscles  are 
obtained  and  observed,  from  the  size  and  activity  of 
the  nucleus  nnd  its  distinctness  in  the  living  condi- 
tion, it  h  confidently  expected  that  the  study  of  the 
white  Hlood-corpu^cle  of  Necturus  will  greatly  assist 
in  making  more  definite  our  knowledge  of  the  uu- 
e\t^Mf^,  its  so-called  membrane,  and  the  processes  of 
its  diviisfon.  S.  H.  and  S.  P.  Gaok. 

Ad  lit  Ub.  Goraell  tiair.,  Deo.  85. 


English  sparrows. 

In  Science^  Dec.  18,  appeared  some  remarks  on 
the  English  sparrows  that  do  not  at  all  agree  wjtb 
our  experience  here.  W©  have  many  orchards  and 
groves  iu  and  around  our  village.  Many  of  us  have 
provided  boxes  for  wrens,  martin«i,  bluebirds,  etc, 
Robins,  eardinnlsi  crimson- b reacted  grossbeaka,  cat- 
birds, etc.,  are  innumerable  around  us.  A  few  years 
ago  some  of  our  peopl*^,  accu-stoaied  to  watch  the 
many  kinds  of  birds  that  fre<pu»nt  our  court  hotisie 
grove,  ai^ked  me  about  *  a  little  bird  that  ha«l  just 
newly  appeared  in  the  grove."  They  said  that  it  was 
*' driving  all  the  other  birds  away.  Not  content  with 
merely  fighting  and  mii^tery,  it  drove  the  others 
clear  out  of  the  tt>wn."  The  people  had  been  watch- 
ing them  for  some  days,  and  reported  that  half  a 
dozen  bird-t  had  actually  made  themselves  the  $ole 
possessors  of  our  melodious  grove,  heretofore  so 
delightfully  noisy  with  the  songs  of  the  many  native 
birds.  I  suspected  the  cause,  and,  as  soon  as  I  saw 
the  'strange  little  bird?.'  pronounced  them  to  be 
tho«e  *  winge<i  rats,'  the  English  sparrows,  For 
twanty  years  I  had  kept  several  boxes  for  martins 
at  my  own  place.  About  thirty  pairs  were  making 
their  homes  at  my  d^iors.  Suddenly  I  mi>9sed  them, 
but  the  screech  of  a  pair  of  English  sparrows  took 
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their  place.     Well,  we  exterminated  these  sparrows, 
and  our  birds  came  back.  C.  I. 

Oregon,  Mo.,  Jan.  1. 

The  discussion  of  the  merits  of  the  English  sparrow, 
as  shown  in  the  contributions  to  Science^  indicates  a 
wide  difference  of  opinion.  Some  of  the  conclusions 
reached  by  your  contributors  are  unwarranted  by 
any  facts  based  on  a  thorough  knowledge  of  the 
bird*s  habits  as  known  in  this  country.  It  is  very 
convenient  to  join  in  the  cry  of  enemy,  thief,  pest, 
and  like  epithets ;  but  that  is  not  a  scientific  method 
of  reaching  conclusions.  We  want  a  bill  of  par- 
ticulars, more  facts  and  less  crusade  against  these 
*  assisted  emigrants.' 

They  are  charged  with  driving  out  other  birds 
from  our  city.  Biy  home  and  place  of  observation 
being  within  twenty-five  miles  of  New  York  City,  I 
can  speak  from  careful  observation  that  this  charge 
has  but  little  value  in  this  locality. 

Very  few  birds  care  to  dwell  in  cities,  except  in 
the  suburbs.  It  is  neither  congenial  to  their  taste 
nor  adapted  to  their  requirements,  while  the  English 
sparrow  is  essentially  a  native  of  a  city,  finding 
comfortable  shelter  and  abundant  food  wherever 
partially  digested  grain  may  be  found,  in  stables  or 
along  the  highways  travelled  by  horses.  Excepting 
in  the  spring  and  summer  months,  this  waste  ma- 
terial is  the  almost  exclusive  food  of  this  bird. 
Now  we  will  consider  the  country  life  of  this  spar- 
row. 

They  are  charged  with  destroying  our  crops. 
Have  the  farmers  of  this  country  made  this  com- 
plaint, or  must  we  echo  the  tirade  from  abroad  ?  As 
a  farmer,  my  observation  is,  that  the  amount  of 
wheat  this  bird  appropriates  during  the  few  days  of 
harvesting  is  too  insignificant  for  notice.  I  know  of 
no  other  grain  that  is  molested  in  the  slightest  degree. 
That  they  are  large  destroyers  of  insects  during  the 
summer  months,  every  observer  knows.  The  army- 
worm  finds  in  the  English  sparrow  one  of  its  most 
vigilant  enemies.  As  to  the  garden  fruits,  we  find 
that  it  molests  none,  and  kindly  leaves  all  the  cher- 
ries to  the  robins  and  cat-birds.  I  have  many  grape- 
vines trained  against  my  buildings,  with  an  abun- 
dance of  sparrows  roosting  amid  the  clusters  of 
grapes,  and  have  wondered  at  the  sparrow's  poor 
judgment  in  not  tasting  a  single  bunch.  Such  is  my 
observation  of  this  bird :  social  in  its  habits,  appar- 
ently of  the  most  happy  disposition,  but  at  times 
pugnacious  with  his  relatives,  which  encounters  are 
never  fatal  in  their  consequences.  Certainly  it  is  no 
concern  of  ours ;  for  they  seem  to  possess,  in  a 
remarkable  degree,  the  spirit  of  forgiveness,  and 
live,  on  the  whole,  in  great  social  harmony.  We 
rightly  know  them  as  pest  when  they  soil  our  piazzas 
and  deface  our  window-casings.  J.  D.  Hicks. 

Old  Westbury,  N.Y. 

Equality  in  ability  of  the  young  of  the  human 
species. 

**  We  have  a  pernicious  habit  in  this  country  of 
supposing,  that  ...  all  men  .  .  .  are  bom  equal  as 
to  their  abilities."  ^*  We  have  a  different  theory  in 
regard  to  horses." 

**  It  would,  perhaps,  be  a  good  plan,  if  the  young  of 
the  human  species  were  divided  into  two  groups  at 
an  early  age, —  one  large,  and  one  small ;  one  com- 
posed of  those  of   whom  nothing  more  than  plain 


living  is  expected,  and  the  other  composed  of  the 
race  -  horses,  of  those  whose  ancestors,  or  whose 
chance  endowments,  give  reason  to  hope  that  they 
may  give  some  aid  to  learning  or  to  culture.  Any 
one  whose  destiny  is  to  do  difficult  thinking  in  after- 
life should  .  .  .  dwell  long  among  the  geometrical 
concepts,  should  become  thoroughly  imbued  with  the 
bare  and  rigid  form  of  reasoning,  and  should  have 
the  results  as  familiar  as  his  mother-tongue." 

A  criticism  of  a  recent  book  on  geometry,  in 
Science  supplement  of  Jan.  1,  gives  occasion  to  the 
critic  to  give  the  above  views  of  a  topic  much  wider 
than  that  of  geometry.  He  would  differentiate  the 
human  species  into  two  groups,  —  the  race-horses  and 
dray-horses, —  and  train  them  accordingly,  and  the 
basis  of  the  differentiation  would  be  *  ancestry,'  or 

*  chance  endowments.'  Suppose  this  had  been  done  in 
the  past,  what  chance  is  there  that  Watt,  Stephenson, 
or  Ericsson  would  have  become' known  as  engineers ; 
Franklin.  Faraday,  or  Edison  as  electricians  ;  Napo- 
leon or  Grant  as  soldiers  ;  Lincoln  or  Garfield  as 
statesmen  ;  Livingston  as  an  explorer ;  Carlyle  as  a 
writer?    Is  it  not  notorious  that  most  great  men 

.have  not  been  descended  from  distinguished  ances- 
tors, and  that  in  most  cases  their  chance  endow- 
ments have  not  been  discovered,  either  by  them- 
selves or  by  their  friends,  until  the  age  of  manhood  ? 
The  habit  in  this  country,  of  supposing  all  men  bom 
equal  as  to  their  abilities,  has  had  ample  justification 
in  the  past,  and  may  have  in  the  future.  Among 
the  poorest  families  in  the  farthest  west  there  are 
many  Grants,  Lincolus,  or  Garfields ;  among  tallow- 
chandlers'  clerks  there  are  Franklins ;  among  Scot- 
tish farmers  there  are  Carlyles  ;  the  poorest  weavers 
may  produce  another  Livingston  ;  and  some  obscure 
Corsican  may  be  another  Napoleon.  We  of  the 
American  branch  of  the  Anglo-Saxon  race  have  all 
a  good  ancestry.  Six  generations  back,  each  of  us 
had  thirty-two  male  ancestors,  at  least  one  of  whom 
must  have  been  distinguished  as  a  king,  a  statesman, 
a  general,  a  thinker,  or  possibly  as  a  *  gentlemanly 
scoundrel,'  or  freebooter ;  and  all  American  babies 
are  bom  with  some  ^  chance  endowment,'  which,  if 
g^ven  the  proper  environment,  will  develop  into 
ability.  But,  alas  !  the  chances  are  that  the  grow- 
ing child  will  not  be  given  the  proper  environment. 
He  may  have  the  ancestral  traits  or  the  chance 
endowments  which  would  lead  him  to  be  a  great 
soldier,  an  artist,  an  engineer,  or  a  farmer ;  and  he 
will  be  sent  to  school,  where  all  these  traits  or  en- 
dowments will  be  repressed,  and  his  education  will 
tend  to  make  him  a  storekeeper  or  a  politician  ;  or  he 
may  not  be  sent  to  school  at  all,  and  ancestral 
poverty  may  be  the  cause  of  his  remaining  a  coal- 
miner  or  a   '  farmer's  hand  '  all  his  life,  and  Gray's 

*  Elegy  '  may  be  used  as  his  epitaph. 

Whether  the  young  of  the  human  species  will  de- 
velop into  race-horses  or  dray-horses  is  not  generally 
determinable  by  ancestry  or  by  *  chance  endowment,' 
but  rather  by  environment  during  youth  and  early 
manhood.  The  youth  has  the  ancestry  of  both  dray- 
horse  and  race-horse  combined,  and  the  '  chance  en- 
dowments' are  numerous  enough  to  include  some  of  the 
qualities  of  both.  Better  assume  that  the  young  are 
born  equal  in  ability,  and  in  their  early  training,  be- 
ginning with  the  kindergarten,  give  them  an  equal 
chance  to  develop  into  mechanics,  storekeepers, 
artists,  farmers,  or  lawyers,  than  to  differentiate 
them  into  the  classes  of  race-horses  and  dray-horses 
at  the  beginning.  W.  K. 
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THE  PALACE  OF  THE  KINGS  OF  TTRYSS. 

* '  The  untiring  entluisiaBm  and  lilieralit y  of  one 
ntiui  have  earned  the  gratitude  of  all  civilized  races. 
so  long  a»  the  Uunum  past  slmll  have  any  interest 
for  miinlnnd/'  These  were  the  words  with  whicli 
tmp  of  the  most  aci'omplished  of  English  scholars 
wehximed  the  appearance  of  Dr,  Schliemann*s 
otLrnilive  of  his  explorations  at  ancient  Mykenae, 
Ami  now  we  liave  to  tliank  him  for  another 
Vcituinr/  ef^ualling  in  interest  the  four  he  has 
ali«Miy  given  to  tlie  world  of  letters,  ami  even 
surfmseing  them  in  the  lieanty  of  tt«  mechanical 
execntion.  Moreover,  we  Uiink  he  ha8  displayed 
itfnind  judgment  in  allowing  his  leameil  collabgra- 
low  t*«  contrihute  the  major  jmrt  of  the  text  of 
llie  pre5«?nt  vohmie,  for  it  is  liy  his  energy  and 
Miccetn  ad  an  explorer  that  he  will  be  always 
ri*uiniiYjered,  He  is  neither  a  learned  scholar  nor 
m  tntined  archeologist ;  and,  where  he  has  relied 
acilf  iy  upon  Ids  own  resourcea  in  setting  forth  the 
reimlts  itf  his  research^*,  he  has  fret|Ueutly  drawn 
nmcliMona  which  have  met  with  but  little  favor  at 
the  hands  of  scholars.  From  similar  failings  the 
intttent  work  is  by  no  means  exempt:  but  such 
tttemkhes,  like  jjatches  on  the  cheek  of  beauty, 
only  heighten  the  intrinsic  merits  of  this  most 
impt>rtant  txtntrilmtion  to  our  knowledge  of  the 
ancient  world  ;  not  to  our  knowledge  of  what  m 
ccitumoniy  understood  hy  the  phrase  *  prehistoric 
Hubm,'  —  for  we  think  it  a  misnomer  to  call 
what  be  has  broaght  Uj  light  *  the  prehistoric 
palnee  of  the  icings  of  Tiryns/  who,  as  he  thinks. 
flfmrtab^  some  fourteen  hundred  3^earB  B^C, — 
btit  t4J  o«r  accurate  conifirehensiou  of  the  heroic 
•igi*  of  Greece,  those  e^irly  times  about  which, 
hitherto,  the  Horoeric  poenia  have  lieen  our  only 
wjiirce  of  information.  We  may  well  be  grateful 
to  bim  for  the  light  which  has  thus  been  shed 
ii]ion  many  an  ol>scure  passage  or  questionable 
tftalemeitt  in  tliose  earliest  records  of  the  western 
world.  But  in  regard  to  what  is  know^n  in  arcbe- 
ology  m»  Uie  '  preliistoric  period/  by  which  is  to 
*  ■  i  -^  *  4x1  a  certain  stage  in  the  development 
n,  Dr,  Scldieinann  seems  to  entertain 
svr}    uit^\\>    notions.     He  speaks  of  finding  in  the 

s  7%  I  ,  T »      th*  itrrhtjtioric  fmlarr  of  the  king*  of  7\rynM. 
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niins  of  the  palace  arrow-heads  of  otisidian 
•'  rudely  made ;  in  fact,  as  rudely  as  the  arrow- 
beads  of  silex  found  in  the  cave-dwellin^H  of  the 
age  of  the  mammoth  and  the  reindeer  in  the 
Donlogne,  in  France,  and  to  he  seen  in  numlx^rs 
in  the  prehiatoric  museum  at  St.-Oenuain-eii* 
Laye"(p.  78).  But  no  such  things  exist  as  rude 
arrow-heads  found  in  the  cave©  of  the  Dordogne  ; 
and  it  is  one  of  the  commonplaces  of  prehistoric 
archeology  that  in  the  italeolitbic  fH-ricxl,  to  which 
these  eaves  must  be  referred,  bows  and  arrows 
had  not  yet  been  invented.  He  gives  four  draw- 
ings of  these  rem.jrkahle  •  arrow-heatls,*  w^hich 
precisely  resemble  four  similar  objects  that  the 
writer  picked  up  ui.ion  the  slopes  of  the  Acropn 
oils  at  Athena,  But  they  are  only  fragments 
of  obsidian  flakes,  wliich  are  abundant  upon  pre- 
historir  sites  in  Greece  ;  and  they  merely  prove 
that  a  particular  spot  was  tx^cupied  by  man  in  the 
stone  age.  Yet  tlie  finding  of  these  bits  of  stone, 
accompanied  hy  fragments  of  rude,  hand-made 
potter> .  in  the  d&tris  of  the  palace,  furnishes  our 
author  his  main  argument  to  prove  that  it  was  de- 
stroyed in  prehistoric  times.  But  it  is  a  common 
thing  to  find  such  fragments  as  these  disseminated 
thr«»ughout  the  soil  in  the  places  where  they  occur ; 
and,  although  Dr.  Schliemann  may  Imve  come  upon 
fchem  in  the  earth  that  has  accumulated  above  the 
ruins  of  the  pjdat^e,  their  presence  proves  nothing 
more  than  the  antiquity  of  the  site,  whether  it  be 
at  Tiryns  or  at  Athens.  But  Eh-.  Schliennmn  can 
actually  believe  that  such  rude  arrow-heads  as 
these  were  still  in  use  contemfioraneously  with  the 
occupation  of  the  remarkable  edifice  he  has  dis- 
interred luiil  deiH^ribed.  His  own  excavations, 
how*ever,  at  Mykeiiae  had  already  disclosed  the 
kind  of  stone  arrow-heads  eriiployetl  at  the  close 
of  tlie  high  civilization  of  the  br»>nze  age,  —  ex- 
quisitely farthioned  out  of  oljsidian,  of  the  Solutre 
type,  thin,  delicate,  and  provided  with  barbs. 

So,  again,  he  argues  for  a  very  high  antiquity 
for  the  earliest  remains  he  hos  discovered,  l>ecau9e 
he  finds  among  them  a  kind  of  rude,  hand-made 
pottery,  consisting?  of  vessels,  or  jMirtions  of  them, 
provided  with  handles  pierced  with  two  perpen- 
dicular holes  for  suspension  ;  while,  of  those  hav* 
ing  similar  horizontal  jierforalions,  two  examples 
only  were  met  with.  The  former  kind  is  not  un- 
common in  the  Swiss  lake^weilings,  and  in  some 
other  localities  belonging  to  the  Neoh'thic  period  : 
and  he  quotes  Professor  Virchow  as  authority  for 
inferring  from  such  similarity  '  a  direct  connec- 
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tion*  between  the  two  places  (p.  64).  Virchow, 
however,  had  many  other  points  of  resemblance 
which  are  wanting  at  Tir3nas,  besides  this  single 
one,  to  bring  forward,  between  the  rude,  early 
pottery  of  the  two  sites  he  was  comparing. 

The  stages  of  civilization  of  the  lake-dwellers  of 
Switzerland  and  of  the  Homeric  heroes  differ  as 
widely  as  does  the  dawn  from  high  noon  ;  and  the 
endeavor  to  relegate  the  occupants  of  a  palace 
whose  artistic  decorations  excite  only  wonder  and 
admiration  to  the  status  of  the  age  of  polished 
stone,  or  even  of  the  early  bronze  age,  displays  a 
singular  misapprehension  of  the  teachings  of  pre- 
historic archeology. 

That  the  huge,  so-called  Cyclopean  walls  of 
Tiryns  should  have  inspired  the  belief  in  their 
hoar  antiquity,  and  that  around  them  should  have 
clustered  myth  and  legend,  is  not  to  be  wondered 
at.  The  strange  circumstance  is,  that  it  is  in  the 
later  writers  principally  that  this  crop  should 
have  sprung  up.  It  is  worthy  of  remark  that  Tiryns 
is  mentioned  but  once  in  the  Homeric  poems,  and 
that  only  in  the '  Catalogue  of  forces,'  which  by  most 
scholars  is  regarded  as  a  late  interpolation.  There 
it  is  characterized  by  an  adjective  which  means 
*  the  well-walled '  (Eiad,  ii.  559),  and  our  author 
thinks  that  '*  Homer  expresses  his  admiration  for 
the  walls  by  this  epithet,  which  he  bestows  on 
Thebes  "  (p.  17).  The  fact  is,  however,  that  this 
word  occurs  in  only  one  other  passage  in  the 
poems,  some  hundred  lines  after  its  first  use  ;  and 
there  it  is  applied,  not  to  Thebes,  but  to  the  an- 
cient city  of  Gortys,  in  Crete.  This  is  the  place 
where  last  year  was  discovered  the  longest  and 
most  important  inscription  yet  known  in  the 
archaic  Doric  dialect,  probably  of  the  sixth 
century  B.C.  But  at  Gk)rtys  there  are  no  Cyclo- 
pean walls,  and  we  feel  constrained  to  believe  that 
the  epithet  was  employed  by  the  poet  in  both  in- 
stances solely  for  its  metrical  advantages. 

Leaving,  then,  the  Homeric  poems  out  of  the 
case,  there  is  no  question  that  these  huge  walls 
have  stirred  the  wonder  and  admiration  of  all 
modem  travellers,  and  many  have  been  the  at- 
tempts to  account  for  them,  and  to  discover  who 
were  their  builders.  We  can  hardly,  however, 
look  upon  Dr.  Schliemann's  as  the  most  happy 
solution  of  the  problem.  He  thinks  that  **  we 
may  assume  with  great  probability  that  they  were 
built  by  Phoenician  colonists,  and  the  same  is 
probably  the  case  with  the  great  prehistoric  walls 
in  many  other  parts  of  Greece  "  (p.  28).  How  is 
it,  then,  we  may  ask,  that  a  precisely  similar  style 
of  construction  is  to  be  seen  in  mountain  fast- 
nesses in  the  Apennines  of  central  Italy,  where  no 
foot  of  Phoenician  trader  ever  penetrated,  while 
no  such    example  is  to   be  found  in  Phoenicia 


proper,  or  in  her  greater  daughter,  Carthage? 
Much  more  probable  seems  to  be  Mr.  Gladstone's 
conjecture  that  they  are  <'  the  handiwork  of  the 
great  constructive  race  or  races  made  up  of  sev- 
eral elements,  who  migrated  into  Greece,  and  else- 
where on  the  Mediterranean,  from  the  south  and 
east."  But  we  doubt  if  the  key  to  the  mystery  is 
to  be  sought  in  peculiarities  of  construction ;  since 
archeologists  now  are  of  one  accord  that  the 
huge  polygonal  style  of  building,  in  all  of  its  dif- 
ferent varieties,  to  the  rudest  of  which  alone  the 
epithet  'Cyclopean'  should  be  restricted,  arose 
from  the  natural  cleavage  of  the  material  used  for 
building-purposes. 

Equally  unsatisfactory  seems  to  be  Dr.  Schlie- 
mann's  attempt  to  overthrow  the  established  date 
of  the  destruction  of  Tiryns  by  the  Argives,  468 
B.C.,  in  favor  of  a  period  so  much  anterior  to  this 
as  the  return  of  the  Herakleids,  which  he  places 
at  about  1100  B.C.  In  this,  it  is  true,  he  is  sus- 
tained by  the  authority  of  that  most  hardy  of  the 
investigators  of  ancient  history,  Professor  Sayce, 
while  Professor  Mahaffy  also  rejects  the  received 
chronology.  But  it  is  certainly  suggestive  that 
the  very  passage  in  the  Diad  (iv.  52)  which  is 
cited  by  Professor  Sayce  in  confirmation  of  such  a 
theory,  should  have  been  previously  brought  for- 
ward by  another  eminent  iconoclast.  Professor 
Paley,  as  equally  conclusive  to  establish  the  com- 
paratively late  date  of  the  existing  version  of  the 
Homeric  poems.*  But  the  universal  consensus  of 
historians,  backed  by  the  irrefragable  testimony 
of  the  bronze  serpent,  which  once  supported  the 
golden  tripod  dedicated  by  the  Greeks  at  Delphi 
in  commemoration  of  the  battle  of  Plataea,  and 
which  is  now  to  be  seen  in  Constantinople,  would 
seem  to  outweigh  our  author's  archeological 
evidence  in  support  of  his  new  view,  which  would 
appear  to  consist  of  a  graffito  in  eleven  archaic 
letters  scratched  upon  a  bit  of  'lustrous  black 
Hellenic  jwttery,'  re-enforced  by  numerous  rude 
female  images,  which  possibly  may  be  only  arch- 
aistic,  and  which,  at  any  rate,  bear  a  striking 
resemblance  to  the  children's  playthings  found  in 
the  tombs  at  Athens. 

But  enough,  perhaps  too  much,  has  been  said 
about  our  author's  theories :  let  us  turn  to  some  of 
the  actual  gains  to  knowledge  acquired  by  his 
liberal  use  of  the  spade  at  Tirjms  ;  only  we  must 
first  enter  our  protest  against  his  failure  to  do 
justice  to  his  townsman.  Dr.  Rhaugab6.  Refer- 
ring to  the  appearance  of  the  site  before  he  com- 
menced operations  there,  he  says,  *'  Many  of  the 
walls  were  visible  on  the  surface,  and  had  misled 
the  best  archeologists,  as  they  were  assumed  to  be 

1  Transactions  of  the  Cambridge  philosophical  society, 
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medieval,  anrl  ii  had  never  been  imag:ined^tliat 
they  ootiJrl  be  perhaps  two  thousand  years  older, 
•ad  Wlong  to  the  palace  of  the  mythical  king  of 
Tirrn*  "  {f>.  8).    Who  would  suppose,  upon  readinic 
thi^*  that  twenty  years  ago  Dr.  Rhaugab^,  in  his 
' '       Ty  of  ancient  art '  (p.  63),  had  stated  tliat  "  it 
Iv  probable  that  these  are  the  remains  of  the 
pnuuti%'e  palace  of  Proetus  *'  't     We  have  here  an 
msLanee   of    the    same    self-eomplac^ency    which 
ifests  itself  also  in  a  remark  about  his  **  ex- 
vations  in  the  prehistoric  himiiluH  on  the  plain 
of  Marathon,  which  previously  had  been  wrongly 
regarded   as  the   tomb  of   the  one  hundred  and 
ninety-two  Athenians  who  fell  in  the  battle  **  (p.  78), 
Dr.  SchHemano  seems  to  have  never  read  Byron's 
well'knov^Ti  verses  upon   Marathon  and  *  the  vio- 
lated tomb/  and  not  to  know  that  years  ago  the 
tumulus  was  explored  by  a  Frenchman  ;   which 
may,  perhaps,  explain  why  our  author  found  so 
little  in  it,  even  if  its  situation  itself,  in  a  !?andy 
plain  Imrd  by  the  water's  ^ide,  would  nut  be  suffi- 
cient to  account  tot  thediHappeai-anceof  the  bones 
of  the  heroes  who  were  buried  under  it,  as  we  may 
fairly  infer  from  what  Tliucydides  and  Pausanias 
Kritias  tell  us. 
The  first  decisive  result  of  the  explorations  at 
Tirros  has  been  to  establish  the  fact  of  the  exist- 
ence there  of  two  successive  structures,  built  upon 
a  limestone   rock  which  rises  to  a  slight  eleva- 
tion above  the  surrounding  plain.     The  primitive 
fortxesB  was  constructed  of  sun-clried  bricks  and 
wooti,  aci^ording  to  Pr<3fes8or  Adler,  and   traces 
of    the  Hul>stnictures   of  a  huge  gate-tower  be- 
longing to  it  were  discovered  under  the  founda- 
tions of  the  palace  (p,  xii,).     Remains  of  Its  walls 
Iiuilt    of    rubble  and    dry  mortar  of    clay    were 
fcmnil  by   Dr.    Dorpfeld,  biuied  deep  in  debris ^ 
thmugh  which  a  trench  had   to  he  dug  before 
the  foimdations  of  the  terrace- wall  of  the  upper 
citadel   could    be    laid    (p.    252).      Besides    these 
prottfs  drawn  from  the  construction,  there  were 
found  among  it«  ruins  numerous  fragments  of  rude 
^ry.  mostly  hand-made,  though  in  si>me   in- 
loes showing  a  knowledge  of  the  potter's  wheel, 
which    presents    so    great    a  contrast    in    form, 
trr^hvifpte.  an<l  decoration,  to  the  [jc^ttery  iH-curriog 
In  of  the  subsequently  erected  Cyclopean 

po  i  J  prove,  in  Dr.  Schliemann's  judgment, 

that  they  are  the  work  of  totally  different  peoples. 
This  opinion  is  based  upon  arguments  derived 
from  the  continuity  of  style  always  to  be  observed 
m  the  art-products  of  the  same  race,  even  at  very 
ttifferenc  periods,  which  he  aBcribea  to  Mr.  Dennis, 
but  wliich  refiUy  ought  to  be  credited  to  Professor 
Brizio  (p.  57). 

But   the   crowning  acliievemcnt   of  Dr.  Schlie* 
tuano's   lalxirs  has  l>een  the  discovery  tliat  those 


vast  walls,  piteii  up,  of  huge  imhe^Ti  stones,  so 
massive    that   in    the    exaggerated    language    of 
Paueaniiis   **a  yoke  of  mules  could    not    move 
the  smallest  of  them  from  its  place,"  were  raised 
for  tlie  defence  of  *  a  lordly  house/  of  which  the 
uniformity  of  design  in  its  ground  plan,  and  the 
skilful    distribution    and   arrangement  of  all   its 
parts,  have  given  to  the  traineil  eye  of  an  architect 
a  most  favorable  impression  of  the  builder  s  talent 
and  exjierience.     It  is  indeed  a  revelation  to  the 
world  that  the  high  stage  of  civilization  which  the 
Homeric  poems  disclose  was  not  merely  a  poet's 
dream.     In  the  glowing  language  of  Dr.  D6r})feld, 
**  we  see  the  mighty  walls,  with  their  towers  and 
gates,  and    enter  into    tlie  palace   by  the  pillar- 
decke<l  Propylaed.     We  recognize  the  men's  coiurt, 
with  its  great  altar,  surrounded  by  |x»rticos  ;    we 
see.  further,  the  stately  Megaron,   with  it5  ante- 
room fmd  vestibule  ;  we  even  enter  the  bath-nKjm, 
and  finally  pass  on  to  the  women's  dwelling,  with 
its  st'j>arate  court  and  numercnis  chandjers.     This 
is  a  picture  wliich  floats  lief  ore  the  niinci  of  everj* 
reader  of  Homer,  —  a  picture  wliich  many  a  navant 
has  endeavored  to  restore  after  the  data  given  by 
him.     All  such  attempts,  hitherto,  have  l»een   to 
some  extent   unsatisfactory.      There  always   re- 
mained questions  to  which  all  the  acuteness  in  the 
world*  on  the  |»art  of  Homeric  stiiolara,  could  give 
no  answer  in  the  words  of  the  poet.  Many  of  these 
riddles  are  now  solved  by  the  palace  at  Tin^ns  " 
fp,  ]\*2},  But  to  attempt  even  the  briefest  resume  of 
the  interesting  and  instructive  chapter  in  wliicli  Dr. 
DtVrpfeld  lias  given  a  detailed  account  of  the  plan  of 
the  citadel,  and  the  singular  methmi  of  construc- 
tion of  its  walls,  with  their  covered  galleries  and 
concealetl  cliamljers,  of  the  arriingement  of  the 
approaches  to  it  and  the  hitherto  unknown  stair- 
way conducting  to  the  postern  gate,  and  finally  of 
the  palace  itself  in  ail  its  several  [Jarts,  and  the 
building- materia  Is    employed   in   it,    as  these  all 
were   brought  to   light   in  the  explorations  of  the 
summers  of  1884  and  1885,  ^  this  would  far  ex- 
ceed the  space  at  our  command.     We  can  only 
refer  to  some  remarkuhle  discoveries,  which  thi"ow 
light   Uf*on    the   chaiacler   of   the   civilization   to 
which  the  buOding  belongs,  and  which  are  mcwt 
striking  from  their  novelty, 

"We  think  the  series  of  nine  plates,  in  which  are 
depicted  fragments  of  plastered  walls,  painteil 
>vith  frescos  in  five  different  colors,  cannot  fail  to 
stir  the  admiration  of  every  lover  of  the  Ijeautifiil, 
whether  he  lie  a  student  of  mitiijuity,  or  not.  \Vlio 
coold  luive  imagined  that  the  palace  walls,  in  the 
Homeric  age,  were  ornamented  with  decorations 
which  for  beauty  and  grace  of  design,  and  freedom 
and  boldness  of  execution,  surpaiss  the  fresco- 
painting  of  our  own  tlay  't    What  life  and  ixjwer 
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the  figure-piece  of  the  bull-tamer,  leaping  upon  the 
back  of  the  beast  in  full  career,  displays  I  The 
beautiful  frieze  made  of  slabs  of  alabaster,  deco- 
rated with  sculptured  ornaments  and  inlaid  with 
pieces  of  dark  blue  smalt,  is  most  interesting,  not 
only  for  its  intrinsic  elegance,  but  for  the  confirma- 
tion it  has  given  to  a  conjecture  of  Helbig  in  ex- 
planation of  one  of  the  Homeric  puzzles,  the 
nature  of  the  frieze  of  kyano8,  which  adorned  the 
palace  of  Alkin6o6  (Odyssey,  vii.  86).  This  is  the 
substance  which  Mr.  Gladstone  supposed  to  have 
been  bronze,  and  which  Mr.  Evans,  following  the 
general  opinion,  has  reluctantly  conceded  to  have 
been  dark  blue  steel,  but  which  we  now  have  every 
reason  to  believe  to  have  been  a  blue  glass  paste. 
Another  surprising  discovery  was  the  bath-room, 
containing  a  fragment  of  a  bathing-tub,  made  of 
thick  terra-cotta,  and  resembling  in  form  similar 
articles  in  use  to-day.  After  such  a  substantiation 
as  this,  of  the  numerous  instances  in  the  Homeric 
poems  where  mention  is  made  of  the  *well- 
polislied  bathing-tubs,'  we  may  perhaps  feel  war- 
ranted in  believing  that  in  the  heroic  age  some- 
times these  were  actually  made  of  silver,  like  the 
two  which  *  Polybus,  who  dwelt  in  Thebes  in 
Egypt/  gave  to  Menelaus  (Odyssey,  iv.  128). 

Reluctantly  we  lay  aside  this  interesting  volume, 
fully  sharing  in  the  regret  expressed  by  Dr.  Dorp- 
feld  at  the  fate  that  must  speedily  overtake  much 
of  what  has  thus  been  brought  to  light  after  its 
sleep  of  centuries  in  the  lap  of  mother-earth.  He 
says  that  it  is  doomed  to  certain  destruction, 
although  the  Greek  government  intends  to  do  all 
in  its  power  to  protect  the  palace  with  a  roof  and 
in  other  ways  (p.  250).  But  even  if  the  material 
parts  must  perish,  its  teachings  have  been  em- 
balmed forever  for  posterity  in  this  noble  volume, 
which,  as  we  said  at  the  outset,  we  owe  to  the 
liberality  and  enthusiasm  of  Dr.  Schliemann. 


WINTER  ON  MOUNT  WASHINGTON 

There  are  three  distinct  types  of  winter  weatlier 
on  Mount  Washington  that  offer  good  illustration 
of  the  control  of  wind  over  temperature.  The 
most  common,  and  certainly  the  one  most  fre- 
quently associated  with  the  popular  estimation  of 
the  mountain's  weather,  appears  with  the  westerly 
or  north-westerly  winds  of  considerable  strength 
that  blow  between  a  centre  of  low  barometric 
pressure  lingering  over  the  provinces  or  in  the 
Gulf  of  St.  Lawrence,  and  a  centre  of  high 
pressure  on  the  lakes  or  in  the  Ohio  valley.  Tlie 
sky  is  clear  or  fair,  the  wind  blows  fifty  to  eighty 
or  more  miles  an  hour,  and  the  temperature  falls 
to  a  point  worthy  of  newspaper  items.  This  is 
the  time  of    hardship  for  the  observers  in  the 


signal-service  station:  clearing  the  anemometer 
cups  of  the  frost-work  that  forms  on  them  is  then 
no  pleasant  task;  but,  if  not  cleared,  the  £ro0t-work 
fills  the  cups,  and  prevents  their  proper  taming, 
or  they  become  so  heavy  that  the  centrifugal 
force  of  their  rapid  whirling  may  tear  them  from 
the  axle.  The  cold  is  so  intense  and  penetrating 
witli  the  high  wind,  that  the  stoves  have  to  do 
their  utmost  to  keep  the  station  habitable.  A 
conflagration  at  such  a  time  would  be  almost 
certain  death  to  the  men,  for  they  could  not 
descend  the  mountain  in  such  weather. 

On  the  29th  of  last  January  there  was  a  sample 
of  this  type :  a  storm-centre  had  passed  the  day 
before;  the  wind  shifted  from  south  to  ncnth- 
west,  and  rose  to  one  hundred  miles  an  hour.  — 
if  the  records  in  recurring  round  numbers  can  be 
accepted  as  precise,  —  and  at  seven  o'clock  in  the 
morning  the  temperature  was  —  82°.  At  the  same 
time,  the  temperature  at  Boston  was  0** :  at  Port- 
land, 2'';  and  at  Montreal,  —  9°.  The  cause  of  the 
extreme  cold  on  the  mountain  is,  first,  that  its 
winds  come  rapidly  from  the  cold  north-west, 
without  having  time  to  warm  up  very  much  on 
the  way ;  and,  second,  that  they  are  forced  to  rise 
more  or  less  in  passing  over  the  mountain,  and 
thus  are  cooled  by  expansion  about  half  a  degree 
for  every  hundred  feet  of  ascent.  In  other  words, 
the  cold  is  chiefly  imported,  but  is  partly  a  home 
product.  The  temperature  is  not  excessively  low : 
it  is  higher  than  the  records  give  for  the  far 
north-west,  and  much  higher  than  the  minima 
known  in  Siberia;  but  it  is  harder  to  bear  on 
account  of  the  terrific  winds  that  accompany  it. 
Residents  in  Montana  and  Siberia  imite  in  having 
a  good  word  for  the  calm,  dry  cold  of  their  frigid 
winters,  but  no  word  of  praise  for  the  windy 
cold  on  Mount  Washington  appears  in  the  signal- 
service  reiwrts.  Other  examples  of  this  type, 
illustrated  in  the  old  reports  and  maps,  are  Dec. 
30,  1873  ;  Jan.  16,  17,  25,  26,  1874. 

Tlie  second  type  appears  when  the  mountain 
stands  a  moderate  distance  from  a  storm  centre, 
generally  to  the  east  or  north  of  it.  The  tempera- 
ture is  then  relatively  high,  and  the  weather 
cloudy  or  rainy.  Jan.  16,  1885,  will  serve  for  an 
example  of  this.  The  storm-centre  was  then  to 
the  west  of  the  mountain,  but  not  far  away,  as 
the  wind  was  from  the  south,  sixty  miles  an  hour. 
It  was  snowing,  and  the  air  was  nearly  'satu- 
rated '  with  vapor  ;  the  air  temperature  at  7  a.m. 
being  29°,  and  the  dew-point  28°.  At  the  same 
time,  the  temperature  at  Boston  was  only  32°, 
while  that  at  Portland  was  24°.  Montreal  failed 
to  report  that  morning,  but  was  undoubtedly 
colder  still.  Now,  if  there  is  any  propriety  in 
averages.  Mount  Washington  ought  to  be  in  win- 
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ter  fifteen  or  sixteen  degrees  colder  than  iti?  neigh- 
borjng  fiea-leve]  stations.  Here  it  is  as  much  too 
wiinxi  as  it  wa»  loo  cold  in  the  tirst  type.  Al- 
IboQgh  It  b  near  the  storm-centre,  where  the 
winds  are  suppoeed  to  ascend  ohiiquely.  the  air  on 
Um*  tnountaui  is  evidently  not  derived  from  tJie 
tow*level  stations  near  by  ;  for*  indefjendently  of 
the  evidence  furnished  by  the  wind's  direction  and 
jjelocity  against  such  a  conclusion,  the  tempera- 
i  disprove  it.     If  a  current  of  air  apcend  from 

••level  to  the  top  of  Mount  Washington,  its  tem- 
perature must  fall  at  least  eleven  degrees,  even  if 
Ih©  cooling  from  expansion  were  retarded  by  con- 
densation of  vapor  through  the  whole  accent.  The 

face  source  of  the  wind,  if  it  come  from  the 

face  at  all,  must  therefore  be  sought  many 
Biles  south  of  New  England,  in  the  Bouthem 
stat^fJi  or  on  the  Gulf  Htieam,  where  the  tempera- 
ture is  fifteen  or  twenty  degrees  higher  than  in 
Mount  Washington  latitudes.  Then,  as  in  the  first 
cajse,  the  temperature  on  the  niountoin  is  largely  a 
matter  of  importation  :  hut  now  the  cooling  by 
asL*ent  abruptly  up  the  mountain  sides,  or  gradu- 
ally in  the  cyclonic  ^vhirl,  acts  to  destroy  the  im- 
ported characteristics  of  the  wind,  instead  of  to 
ccmiirm  them,  as  before.  In  the  pronounced  ex- 
amples of  this  t>|>e,  when  it  is  warmer  on  Mount 
Washington  than  at  Boston,  we  find  illustration 
of  the  lnvt?rsion  of  temperature,  that  is  generally 
held  to  be  peculiar  to  antic> clonic  weather,  as  will 
be  isxplained  below  ;  and  although  such  cases  are 
not,  so  far  as  I  know,  characteristic  of  other 
mountain  stations,  they  are  not  rare  on  Mount 
Washington*  Examples  may  be  fouml  on  the  old 
maps  for  Dec.  8,  37,  lti73 ;  Jan.  7,  8,  27,  28,  1874. 
The  warm  waters  of  the  Gulf  Stream,  and  the 
rapid  decrease  of  temperature  with  latitude  along 
imr  eastern  coast,  must  be  chiefly  responsible  for 
this.  Another  factor  of  hanlly  less  importance  is 
the  fivefold  greater  vehxity  of  the  winds  at  the 
tieight  of  Mount  Washington  over  those  at  the 
earth*9  surface.  As  a  storm-centre  draws  near, 
Ibe  winds  on  the  mountain  may  be  derived  from 
m  source  four  or  five  times  as  distant  to  the  south 
aa  that  which  supplies  the  low -level  stations. 
Thns  the  ordinary  decrease  of  temperature  with 
height  is  overcome,  Montreal  is  decidedly  colder 
than  the  three  other  stations  at  such  limes  ;  for  it 
19  well  to  the  north  of  the  Htorm-centre^  and  draws 
its  winds  from  northerly  sources. 

The  third  type  is  one  that  has  attracted  much 
attention  in  Europe  of  late  years,  on  account  of 
the  very  abnormal  temperatures  that  accompany 
it.  ft  appears  when  a  centre  of  high  pressure  — 
an  anticyclone  —  pasaes  over  the  mountain,  and, 
when  fully  developed,  it  causes  a  remarkable  in- 
Teraian  of  weather  elements.    We  are  accustomed 


to  see  mountain-tops  cold  and  cloudy,  while  the 
valleys  about  them  are  warmer  and  clear  ;  but 
anticyclonic  %veather  places  the  cold  and  the  cloudsa 
in  the  valleys,  while  the  peaks  rise  into  brilliantly 
clear,  warm,  dry  air.  Dr.  Hann  was  the  first  to 
give  a  full  explanation  of  the  facts,  in  1 87 ft,  and  I 
follow  him  in  this  statement.  In  an  anticyclone, 
the  few  lofty  clouds  that  are  observed  generally 
move  towards  its  centre  ;  the  surface  winds  n:iove 
outwards  to  all  sides ;  with  converging  currents 
above,  and  diverging  below,  there  mu^t  l:>e  a 
descending  current  about  the  centre  ;  the  descent 
is  probably  slow,  but  it  undoubtedly  exists.  This 
type,  therefore,  involves  the  csonsideration  of  the 
temperature  of  air  derived  from  regions  of  the 
atnio^^here  far  above  the  mountain-tops.  The 
first  opinion  that  one  would  have  of  such  tempera- 
ture would  probably  lie  to  place  it  well  below 
freezing,  for  we  are  all  f  ami  liar  with  tVie  excessive 
cold  experienced  in  very  lofty  mountain  ascents 
and  balloon  voyagei^.  But  this  is  wrong.  Although 
undouht^lly  cold  while  up  aloft,  air  that  de- 
scends from  the  upper  regions  is  compressed  as 
it  comes  under  greater  atmospheric  weight  near 
sea-level,  and  it  is  thereby  warmed,  A  current 
coming  down  fnim  a  mtxlerate  altitude  in  sum- 
mer might  be  cooler  than  tbe  surface  air;  but  in 
wicter  it  would  be  in  practically  all  cases  de- 
cidedly warmer.  The  statement  of  thin  fact  is 
not  particularly  new,  but  its  recognition  and 
general  application  are  a  recent  progress  in 
meteorology-  More  tlmn  forty  years  ago,  Arago, 
Pouillet,  and  Babinet  reported  to  the  French 
academy  that  **it  is  p^ove^i  by  the  investigations 
of  Mr.  Espy  that  one  should  not  hereafter  attempt 
to  adduce,  in  the  mean  state  of  the  atmosphere,  a 
descending  current  of  air  as  a  cause  of  cold,'* 

It  is,  then,  to  the  descent  of  air  from  alolt  that 
we  are  to  look  for  the  abnormal  wHrmth  and  dry- 
ness of  mountain-tops  in  anl  icy  clones.  It  remains 
to  account  for  the  extreme  cold  that  prevails  at 
ihe  same  time  in  the  neigh lx>ring  vallev^.  An 
illustration  of  the  contrast  is  given  by  Profesi&or 
Upton  in  the  second  Bulletin  of  the  New  England 
meteorological  society.  On  the  momltig  of  Dec. 
27,  1884,  when  the  winds  xvere  everywhere  light, 
and  the  pressure  higher  than  on  the  days  before 
or  after,  the  temp»erature  on  Mount  Washington 
waa  +16  ;  at  the  low-level  stations  north  of 
Massachusetts,  it  was  — 10  ,  or  colder.  On  con- 
sulting the  records,  I  find  Grafton  and  Littleton, 
N.H.,  -18  ;  Hanover,  N,H.,  and  Newport,  Vt.. 
-20  ;  Woodstock,  Vt.,  —27° ;  Portland.  Me., 
+  7  .  The  lower  cold  must  therefore  be  in  spite 
of,  not  on  account  of,  the  down-cast  current ;  and 
we  are  forced  to  believe  that  it  is  caused  by  rapid 
cooling  of  the  ground,  and  of  the  air  close  to  it,  by 
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radiation  through  the  clear,  dry  air  above.  It  is 
not  at  first  apparent  why  the  ground  should  cool 
to  an  excessively  low  temperature,  while  the  air 
above  it  remains  comparatively  warm :  it  is 
because  solids  can  cool  by  radiation,  just  as  they 
can  warm  by  absorption,  much  more  quickly 
than  gases.  For  this  reason,  the  upper  air 
changes  its  temperature  but  little  from  day  to 
night ;  while  the  ground,  and  to  a  certain  extent 
the  air  near  it,  have  a  large  diurnal  range.  Now, 
during  an  anticyclone,  radiation  from  the  ground 
is  rapid  through  the  clear,  dry  air ;  thus  the  tem- 
perature falls  very  low,  and  the  air  on  or  near  the 
earth's  surface  is  greatly  cooled.  If  the  descent 
of  the  air  were  rapid,  radiation  would  not  have 
time  to  overcome  the  warmth  gained  by  compres- 
sion ;  and  it  is  known,  that,  when  the  surface 
wind  springs  up  in  an  anticyclonic  centre,  the 
temperature  rises  with  it.  But  generally  the 
descent  is  slow  ;  and,  when  near  the  ground,  the 
down-current  turns  aside  as  a  slow  horizontal  out- 
flow ;  it  becomes  heavy  as  it  is  chilled,  and  tends 
to  collect  and  stagnate  in  depressions.  Ground 
fogs  form  when  the  dew-point  is  reached,  and 
then  the  contrast  is  complete  between  the  clear, 
pleasant  weather  on  the  peaks,  and  the  cold,  damp 
air  in  the  valleys.  In  the  first  and  second  types 
the  temperature  is  chiefly  imported  :  in  the  third 
it  is  essentially  of  local  origin  over  the  mountains. 
December,  1879,  gave  a  famous  example  of  an 
inversion  on  a  large  scale  in  Europe,  and  much 
was  written  about  it.  An  enterprising  mountain- 
climber  ascended  a  peak  in  the  Alps  east  of  Lake 
Greneva  on  Christmas  day,  and  was  rewarded  by 
rising  above  the  dense  clouds  that  covered  the 
lake  and  flUed  the  cold  valleys,  and  finding  fine, 
clear,  relatively  warm  weather  on  the  mountain- 
top.  A  few  examples  of  such  inversions  must 
make  our  observers  wish  they  were  in  a  region  of 
permanent  high  pressure,  instead  of  in  one  of  the 
stormiest  countries  of  the  world.  W.  M.  D, 


JAPANESE  HOUSES. 

The  opening  of  the  empire  of  Japan  to  foreign 
intercourse  has  furnished  more  subjects  of  inquiry 
to  the  student  of  human  development  than  any 
event  of  recent  times.  Here  is  a  nation  which 
has  been  secluded  for  centuries  from  all  except 
the  most  insignificant  external  influences.  Dur- 
ing this  seclusion,  modern  European  civilization, 
with  its  science  and  arts,  its  comforts  and  refine- 
ments, has  virtually  come  into  existence.  In  the 
mean  time,  the  secluded  nation,  mainly  without 

Japanese  homeB  and  their  surroundings.  By  Edwabd 
S.  MoBSB.  with  illustrations  by  the  author.  Boston,  Tick- 
nor.  18S6  [1885J.    8«. 


help  or  hindrance  from  its  neighbors,  has  been 
engaged  in  working  out  the  problem  of  its  na- 
tional life  in  its  own  way.  Suddenly  the  cuitain 
is  raised,  and  we  are  permitted  to  look  in  upon 
the  spectacle  so  long  in  preparation.  For  a  quarter 
of  a  centiurj*  we  have  been  studying  the  scenes 
thus  revealed  to  us,  and  have  not  yet  fully  sdc- 
ceeded  in  making  out  their  meaning. 

Tliat  the  Japanese  race  is  one  possessed  of  native 
vigor  and  resources  is  shown  by  the  outcome  of 
this  long  ex])eriment  of  isolation.  With  all  the 
disadvantages  arising  from  the  want  of  free  for- 
eign intercourse,  they  have  made  such  progress  in 
the  arts  of  civilization  as  to  challenge  our  admi- 
ration. In  intellectual  activity,  in  warlike  and 
chivalric  achievement,  in  gentle  and  amiable 
manners,  in  the  refinements  and  amenities  of  life, 
they  may  certainly  bear  favorable  comparison 
with  the  most  cultured  races.  They  present  to  us 
a  strange  mixture  of  excellences  and  defects. 
While  as  a  nation  they  are  conspicuously  brave 
and  warlike,  they  have  devised  and  developed  few 
fonnidable  implements  of  war.  They  have  built 
great  cities,  and  conduct  a  vast  system  of  trade ; 
and  yet  their  ships  and  warehouses,  and  public 
and  private  buildings,  seem,  by  the  side  of  ours, 
fragile  and  temporary.  They  manufacture  the 
most  exquisite  and  tasteful  fabrics  and  wares,  and 
yet  the  mechanical  appliances  of  their  arts  are 
rudimentary'. 

We  are  thankful  to  any  one  who  will  help  ua  to 
gain  some  insight  into  the  character  and  life  of 
such  an  interesting  ])eople.  It  was  a  most  happy 
thought  of  Professor  Morse  to  make  a  careful 
study  of  the  Ja(>anese  house.  Nothing  can  aid  us 
more  in  understanding  the  life  of  the  occupant 
than  to  descril)e  liis  dwelling-place  and  the  imple- 
ments and  furniture  which  he  gathers  into  it. 
Fortunately  for  us,  the  author  of  this  book  com- 
bine<l  in  himself  the  faculty  of  the  scientific  ob- 
server and  the  skill  of  the  artist.  We  may  safely 
say  that  here,  for  the  first  time,  we  have  intelligi- 
ble sketches  of  the  Japanese  dwelling-house,  and 
intelligible  explanations  of  the  uses  and  arrange- 
ment of  its  furniture.  Heretofore  we  have  had 
chiefiy  photographs  of  exteriors  and  gateways 
and  street  scenes,  or,  instead  of  that,  we  liave 
been  treated  to  reproductions  of  native  Japanese 
drawings  by  engravers  wlio  did  not  understand 
the  drawings.  It  is  the  experience  of  every 
stranger  visiting  this  country,  tliat,  notwithstand- 
ing all  that  he  has  tried  to  learn  from  books  about 
Jai)an,  he  is  as  much  amazed  at  the  real  Ja])ane6e 
house  and  surroundings  as  if  he  had  never  seen 
an  illustration  of  them.  Professor  Morse,  on  the 
contrary,  has  gone  about  with  eyes  in  his  head 
and  a  pencil  in  his  hand.     The  minuteness  and 
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ttccnimf  y  cjf  hid  inforniatioii  surprij*e  us  at  every 
page.  It  muiit  be  confe!?«;e<i  that  it  required  a  utKxl 
degree  of  enterprise  and  a^siintnee  to  have  secured 
some  of  his  sketches.  Tlie  Japjuiese  are  a  nic*st 
amiable  and  polite  people;  but  they  must  bave 
Ijeen  auiazed,  and  i»erhaiis  auiu&ed,  at  the  per- 
siBtency  with  which  the  artist  went  about  [leering 
behind  their  screens,  under  tlieir  mats,  and  into 
their  r!lodet8.  We.  however,  have  no  reaaon  to 
cmnplaiu;  for  be  hai*  seen  for  Ub.  far  more  tlian  we 
could  have  seen  for  ourselves,  and  has  brought  Ui 
us  such  a  builget  of  fact**,  and  sucli  a  portfolio  of 
LUu8tration8,  a«  we  could  nrrt  have  gathered  for 
ourbelveis  in  a  lifetime. 

In  any  country  a  dwelling-house  is  the  product 
of  complicated  causes.  Climate^  the  prevalent'^ 
of  defitructive  agencies,  the  character  of  the  mate- 
lixU  u\mhible,  the  skill  of  the  mechanics,  the 
wealth  of  the  people,  the  growth  of  artificial 
phytricaJ  wants,  the  development  of  a  taste  for 
the  lieiiutiful  and  refined  in  life, — all  these  are 
pcitential  causes  in  determining  the  chardcter  of 
the  dwelling.  The«e  causes  account  fur  most  of 
the  pecuharities  of  the  Japanese  houses  as  corn- 
*ed  with  our  own.     From   time  immemorial, 

^pan  has  been  visit-ed  by  earthquakes  and 
typhoons.  These  wiU  explain  why  the  Jajmnese 
builds  his  house  as  low  as  possible,  and  prefers 
wood  to  stone.  The  climate  is  mild,  and  iloes  nut 
demand  the  formidable  provision  against  the  cold 
with  which  we  are  familiar.  Tliis  may  account 
for  the  absence  of  chimneys  and  stoves.  It  pnz- 
2le«  ue,  however,  to  understand  why  the  Ja|mne$e, 
who  has  showTi  such  clevemesH  iii  the  develop- 
ment of  many  of  the  arts  of  ciiilizetl  life,  has 
nuidt*  so  little  progress  in  others.  In  1542  the 
Porttiguese  landed  on  the  southern  iHlande  of 
JapfiD,  And  left  there,  among  other  traces  of  their 
visit,  a  number  of  the  matchltx^k  guns  Avhich  were 
In  coniraon  use  in  Eiirot.>e  at  that  time.  After  the 
of  more  than  thret?  hundred  years,  you  can 
the  himter  of  to-day  out  on  the  hills  w^th  a 
goci  which  is  of  the  identical  pattern  which  tlie 
l\irtugut«ti  brought  thither.  The  Ja|Xine<ie  gim- 
amith  has  fountl  out  how  to  make  the  matchlock 
a  far  more  ornamental  wea|K>n  tlvan  it  was  in  the 
han<hi  of  the  Portuguese.  He  has  decorated  the 
gtock*  and  inlaid  the  barrel  with  gold  and  silver, 
ftitd  provided  it  with  fxtiuisite  titlings  ;  but  still 
it  ia  the  8ame  old  matchlock,  without  a  single 
effective  part  changed  or  imjiroved.  Such  alisence 
of  pn»gre88  is  Bur[)rising  ;  but  it  does  not  surprise 
xm  half  80  mudi  as  their  marke^I  superiority  in 
Other  and  more  diHicult  arts.  In  the  modelling 
and  decoration  of  pottery ;  in  ornamental  metal- 
work  ;  in  weaving  and  embroidery  ;  in  i»aintiiig, 
carving,  and  enamelUng ;  in  the  exquisite  work- 
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manship  ofjtheir  lacquer  wares,  —  their  achieve- 
ments put  them  in  the  very  first  rank. 

In  all  these  deijartments  of  industry  the  Jajianese 
now  have  an  acknowledged  position.  It  has  not 
been  so  well  know^n  tliat  in  many  of  the  humbler 
deimrtments  their  work  is  scarcely  lees  to  be  ad - 
mii'ed.  Professor  Moi'se  haB  given  us,  in  Ibis 
volume,  suflicient  evidence  of  the  excellence  of 
tlieir  <ar|>entry  and  joinery,  of  their  skill  in  gar* 
denin^,  and  of  their  cleverness  in  making  both 
house  and  garden  contribute  not  only  to  the 
physical  comfort,  but  to  the  intellectual  pleasure 
of  the  uccujKiiits.  We  are  specially  mdebted  t<j 
the  author  for  exhibiting  to  us  sti  clearly  the  in- 
temal  an-angements  of  a  Jajwuiese  dweihug-house. 
and  the  domestic  routine  which  goes  on  in  it,  and 
tlie  evidences  of  comfort  and  refinement  which 
are  everywhere  seen.  Tlie  l>eantifijl  products  of 
their  ornamental  aiis  liave  become  fan li liar  to  ub, 
and  are  alniost  as  much  at  home  in  our  htiuses  as 
in  theirs.  But  the  implements  of  common  life 
are  8till  strange  to  us:  an<l  we  are  thankful  to  Pro- 
fe6s<jr  l^lorse,  who,  in  this  l»ook,  has  given  us  so 
much  information  aliout  them.  I  need  only  men- 
tion such  illustrations  as  those  of  a  carpenter's 
tools,  of  a  thatch  e<l  roof,  of  the  interiors  of 
dwelling-houses,  of  a  kitchen  range,  of  their 
bath-tubs  and  lavatories,  of  their  candlesticks 
and  laiufis,  of  their  wells  and  water-buckets,  of 
their  gardens  and  gardeii-lamiis,  to  show  how 
varie<l  and  interesting  are  the  contents.  We  are 
sure  that  Professor  Morse's  portfolio  is  not  yet  ex- 
hau&te^l ;  mid  it  only  remains  for  us  to  express  the 
wish  that  in  due  time  he  tnay  open  for  us  another 
uistalment  of  his  deiightfid  wares. 


PHYSICAL  EXPRESSION, 

In  the  term  *  physical  expression,*  Dr.  Warner 
includes  all  those  chimges  of  form  and  feature 
iX'CuiTing  in  the  body  which  may  be  interpreted 
as  eviilenc*^  of  mental  action,  8ucli  changes  are 
taking  jvlace  constantly,  and  in  response  to  all 
kinds  of  mental  uupressions.  The  majority  of 
them  are  involuntary,  and,  so  far,  trustworthy,  it 
being  the  height  of  art  to  simulate  a  feeling  suc- 
cessfully. At  tirst  thought,  it  would  seem  that 
facial  exxiression  is  llie  most  important  of  these 
outward  signs  of  inner  processes ;  but  a  little 
observation  will  convince  one  that  the  [xisture 
asBume<l  by  the  Ixxly,  —  the  poise  of  the  liead  and 
the  jKJsition  of  the  liands,  —  as  well  as  the  many 
alternations  of  color  and  of  general  nutrition,  are 
just  as  striking  evidences  of  the  course  of  thought. 
And  such  changes  may  be  permanent  as  well  as 

Phi/sicat  rjtprfMion  :  its  moii^M  and  principlejt.  By 
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temporary,  thus  displaying  the  general  caste  of 
mind  as  well  as  the  transient  emotion  by  which 
the  individual  is  excited.  The  subject  thus  de- 
veloped by  the  author  becomes  quite  extensive, 
and  is  exceedingly  interesting.  By  studying  it  in 
animalfl  and  infants,  in  whom  the  higher  mental 
control  which  often  modifies  involuntary  changes 
of  expression  in  adults  is  absent,  by  showing  its 
practical  application  in  enabling  one  to  read  char- 
acter, and  by  drawing  from  the  realms  of  art  as 
well  as  nature  for  his  illustrations,  Dr.  Warner 
has  succeeded  in  bringing  together  an  entertain- 
ing series  of  facts,  and  deducing  from  them  some 
instructive  conclusions.  We  sUl  believe  that  we 
can  detect  the  real  feelings  of  others  in  their  faces, 
and  that  we  can  successfully  conceal  from  otliers 
our  own  thoughts.  How  difficult  both  processes 
may  become,  and  yet  how  fully  they  repay  some 
study,  the  readers  of  this  very  pleasing  work  will 
learn. 

In  the  last  chapter  the  author  describes  an 
ingenious  piece  of  apparatus  by  means  of  which 
the  motions  of  the  hand  may  be  graphically 
recorded  in  those  diseases  in  which  irreguku-  move- 
ments occur.  He  has  evidently  made  some  study 
of  such  affections,  as  the  facts  recorded  in  chapter 
vii.  show.  How  far  such  a  chapter  may  be  gener- 
ally appreciated  in  a  popular  work  is  questionable, 
as  the  terms  employed  would  be  intelligible  only 
to  physicians.  But  the  subject  would  have  been 
incomplete  had  the  changes  of  expression  incident 
to  disease  not  been  alluded  to.  To  those  who  are 
curious  to  go  into  the  subject  more  deeply  than 
is  possible  in  a  popular  treatise,  the  bibliography  on 
pp.  344-346  will  be  of  service.  The  work  is  fully 
up  to  the  high  standard  maintained  in  this  series, 
and  is  by  no  means  the  least  interesting  of  the 
volumes  already  published.  M.  A.  S. 

REFORMS  IN  ENGLISH  PUBLIC  SCHOOLS. 
The  public  schools  of  wliich  Mr.  Cotterill  writes 
are  British,  not  American,  and  his  starting-point  is 
ahead  of  any  thing  that  can  be  proposed  as  an  im- 
mediate goal  in  other  countries,  —  ahead,  at  any 
rate,  in  this,  that  English  pubUc  schools  already,  as 
a  matter  of  fact,  are  nurseries  of  character  quite  as 
much  as  institutions  of  learning.  Mr.  Cotterill^s 
suggestions  are  mostly  in  the  line  of  character. 
Health  of  character  is  for  him  the  end  of  educa- 
tion. He  is  down  on  competitive  examinations  of 
a  severe  sort,  would  have  a  test  of  proficiency  in 
bodily  exercises  introduced  into  those  of  the  In- 
dian civil  service,  believes  in  making  out-door 
exercise  compulsory  on  all  boys  three  days  in  the 
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week,  each  boy  '  changing  into  his  flannels '  for 
the  piu*po6e,  would  restrict  the  *  tuck-shop'  facili- 
ties the  boys  now  have,  and  disbelieves  in  giving 
them  too  much  help,  whether  intellectual  or  physi- 
cal. Translations,  and  aid  from  the  teacher  beyond 
a  certain  point,  are  in  his  eyes  equally  bad  ;  and 
the  boys  ought  to  prepare  their  own  cricket- 
grounds,  and  take  care  of  their  own  play,  with 
less  professional  aid  than  they  now  appear  to  get 
in  the  larger  schools.  He  believes  in  *  manual 
training '  thoroughly,  for  a  variety  of  reasons,  not 
least  among  which  is  that  it  widens  sympathy 
among  classes.  The  book  is  a  refreshing  example 
of  the  sort  of  spirit  the  English  public  schools, 
even  in  their  present  *unreformed'  condition, 
engender,  and  increases  the  reader's  desire  to  see 
them  imitated  here  on  a  larger  scale  than  hereto- 
fore. 

The  government  of  Tasmania  are,  according  to 
Nature f  making  arrangements  upon  a  large  scale  for 
natiu-alizing  lobsters,  crabs,  turbot,  brill,  and  other 
European  fishes  in  the  waters  of  that  country. 
The  various  consignments  will  be  shipped  at  Plym- 
outh, and  transported  through  the  medium  of  the 
steamship  companies  trading  between  London  and 
Hobart.  An  exhaustive  report  has  been  published 
by  the  Government  of  Tasmania,  setting  forth  the 
objects  in  view,  and  giving  suggestions  for  carry- 
ing them  into  effect.  The  rejwrt  adds,  that,  while 
the  achievement  of  the  acclimatization  of  Euro- 
pean fishes  would  lay  the  foundation  of  new  and 
very  valuable  fishing  industries  in  Tasmania,  it 
might  also  prove  a  highly  remunerative  commer- 
cial enterprise  to  the  shipping  firms  under  whose 
auspices  the  operations  will  be  conducted.  Appli- 
cations have  been  made  in  various  quarters  for 
supplies  of  fish,  which  have  been  satisfactorily  re- 
sponded to.  Special  tanks  are  being  prepared,  as 
well  as  apparatus,  in  order  to  provide  for  the 
necessities  of  the  fish  en  route,  which,  it  is  antici- 
pated, can  be  transmitteti  with  little  diflaculty. 
The  success  that  has  hitherto  attended  the  accli- 
matization of  certain  European  fishes  in  New  Zea- 
land has  had  the  effect  of  inspiring  the  government 
of  that  colony  with  considerable  enteiprise  in  de- 
veloping their  fisheries.  They  are  now  about  to 
collect  the  ova  of  Salmonidae  from  English  waters 
in  large  numbers  tlux)ugh  the  instrumentality  of 
the  National  fish-culture  association  and  other 
bodies,  with  a  view  to  rearing  the  fry  in  New 
Zealand.  A  shipment  of  eggs  will  also  shortly  be 
sent  to  Australia,  where  great  success  has  attended 
the  introduction  of  our  fishes,  except  in  a  few 
instances,  when  failure  resulted  more  from  mis- 
adventure than  from  the  impracticability  of  the 
attempt. 


FRIDAY,  JANUARY  15,  Wm, 

COMMENT  AND  CRITICISM, 

Lock    all   cxites    which   have    not    seriously 
gTAppM  with  the  subject  of  ojuoicipal  taxation, 

IBAllimon?  has  beeii  Buffering  for  years  from  the 
inetitmltty  of  aaseaBment,  escape  of  personalty 
from  taxation,  the  difficiiUy  in  enforcnnjc  pay- 
ment, and  the  practice  of  rnnny  persons  who  do 
buffinefs  in  Ibe  eity«  uf  residing  part  of  the  year 
in  the  country,  and  thus  withdrawing  personal 
property  from  taxation.  To  remedy  matters,  a 
coQimi^sion  wag  appointed  lant  summer  t^i  investi- 
gate the  qiiei^tion  ;  and  during  the  pa.st  week  a 
report  ha«  Ijeen  made,  of  more  than  local  interest. 
No  opportunity  was  given  for  radical  changes,  as 
tilt  itat«  constitution,  which  requires  that  all  per- 
ffrmal  and  real  property  shall  be  taxed  on  a  uniform 
liasis,  standi  in  the  way.  The  committee  favor 
■  the  creation  of  sixteen  city  assessors,  to  l>e  ap- 
B  poiii tpd  without  regard  to  politics,  and  with  a 
HHHEH^pifficient  length  to  secure  expert  service. 
fl^^SlSDrs  are  to  o^nstantly  review  both  real 
and  personal  property,  and  prevent  evasions. 
'Pwpettj  is  to  be  assessed  up  to  Its  full  value,  and 
tto  fjBtem  of  diacounts  for  prompt  payment  of 
tmjus  is  to  he  abolished*  On  the  other  hand,  as 
an  aid  to  the  poorer  c^laases^  taxes  may  be  paid 
quarterly.  Professor  Ely  of  Johns  Hopkins  uni- 
rewnij,  who  is  one  of  the  commisBiou,  add^  a 
imppiemeiital  report,  looking  to  a  change  in  the 
c?oiiilitiition.  He  would  abandon  the  attempt  to 
tax  all  personal  property,  and  attempt  only  to 
fvaeh  stich  classes  of  personal  property  as  bank 
etiarea,  for  instance,  whicli  can  be  assessed  \^itfa- 
0itl  diecrimination.  The  lander  proportion  uf  per- 
property  should  be  taxed  only  by  indirect 
Real  estate  should  be  taxed  at  one  uniform 
rait! ;  all  incomes  in  exc&as  of  six  hundred  dollars 
fMcr  atuium  ;  so,  alao,  all  rents  of  dwellings,  taking 
as  a  baaiit  three  times  the  annual  rent  of  dwellings, 
io  lieu  of  miacellaneous  personal  taxes ;  and  the 
reotal  vf»bie  of  all  stores,  offices,  manufacturing 
Its,  and  other  places  of  business,  the 
L  .  ^  uxed  at  ten  per  cent.  He  recommends 
a  apei^Jal  heavy  taxation  on  retail  and  wholesale 
liqitor-deaJerSt  and  tinalty  favors  the  plan  of  de- 


riving  all  state  taxation  from  corporations  and 
licenses,  thus  leaving  real  estate  for  local  purposes. 

Typhoid-feveb  is  a  disease  which  has  too  long 
beon  permitted  to  exist  without  a  well-directed 
effort  to  diminish  its  ravages.  Although  I  lie 
8i>ecific  micro-organism  to  w^hieh  it  is  due  is  not 
st^  definitely  ascertained  as  in  the  case  of  tuber- 
culosis, still  there  are  but  few  who  ipjestion  the 
relation  of  cause  and  effect  between  son^e  microbe 
and  the  disease.  It  is  also  conceded  tlrnt  this  germ 
is  given  off  in  the  excreta  of  the  patient,  and  that 
the  spread  of  the  disease  is  causes!  by  the  inhala- 
tion of  air  containing  the  germ,  or  by  the  iaibibi- 
tion  of  water,  milk,  or  other  fluid  which  Ims  lie- 
come  contaminated  with  the  infected  dejections. 
In  rural  districts,  where  the  water  is  derived  from 
wells  which  arc  often  but  a  few  feet  frt>fn  the  uut- 
honae,  there  is  no  difficulty  in  understanding  hotv 
the  infection  might  pass  from  the  vault  to  the 
well,  and  how  those  who  [lartake  of  the  water 
might  contract  the  disea^se.  In  large  towns  and 
cities,  how-ever,  where  the  water-sup^ily  is  from  a 
distance,  and  the  gromid  from  which  it  is  obtained 
free  from  such  contaminating  influences,  the  propa- 
gation of  the  disease  must  lie  account-ed  for  in 
some  other  way.  Particularly  is  this  so,  when,  as 
fre()uently  happens,  the  disease  prevails  in  re- 
stricted sections,  and  is  alieent  elsewhere,  while 
the  water  consumed  is  tlie  same  for  all  scctituiM, 
Manifestly  the  starting-point  for  an  investigation 
is  the  infected  excreta,  if  the  accepted  theory  is 
the  true  one.  If  tliese  could  be  followed  and  their 
route  ascertained,  more  especially  if  the  course 
pujrsue<l  by  the  infectious  element  could  be  trace<i^ 
the  myftery  would  disappear,  and  the  i>robIem  be 
solved. 


Recent  obaervationa  made  in  Brooklyn,  a  report 
of  w^luch  has  ap|)eared  in  the  daily  press,  point 
to  the  sewers  and  the  drain-pipes  of  the  houses  as 
the  channels  by  winch  the  disease  Hnd.s  its  way 
from  one  house  to  another,  and  clearly  indicates 
that  the  plan  to  be  pursued,  Imsed  on  our  knowl- 
edge of  the  history  of  the  disease,  l*<  ti»  throttle  it 
at  the  start  by  thoroughly  disinlfecting  the  dis- 
charges of  typhoid-fever  patients  liefore  they  are 
tlinjwn    into  the  drains  or  into  the  out-houaes. 
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Special  attention  has  been  directed  in  Brooklyn, 
during  the  past  fall,  to  having  this  measure 
efficiently  carried  out,  supplemented  by  repeated 
washings  of  the  public  sewers,  in  the  districts 
specially  affected,  with  a  solution  of  chloride  of 
lime.  Shortly  after  these  measures  were  inaugu- 
rated, the  disease  declined ;  but  whether  this  was 
in  any  degree  attributable  thereto  or  not,  cannot 
be  decided  imtil  further  observations  are  made. 
Thus  far,  a  preliminary  report  only  has  appeared, 
but  a  fuller  one  is  promised.  It  is  well  worthy 
the  attention  of  all  health  authorities  to  follow 
out  this  or  a  similar  plan  of  action;  so  that,  if 
possible,  a  disease  which  caused  in  England  alone 
thirty-six  thousand  deaths  in  six  years,  may  be 
brought  imder  control,  and  its  spread  confined 
within  narrow  limits.  The  report  also  recognizes 
the  connection  between  defective  plumbing  and 
the  spread  of  the  disease  (for,  imless  there  were 
defects  within  the  house,  no  infection  could  enter, 
even  though  the  public  sewers  might  be  infected), 
and  recommends  the  disconnection,  by  means  of 
running  traps,  of  all  houses  from  the  street-sewers, 
and  the  provision  for  full  and  free  ventilation  of 
both  sewers  and  drains.  Special  stress  is,  however, 
laid  upon  the  disinfection  of  the  discharges  within 
the  house  ;  for,  if  this  is  thoroughly  done,  neither 
the  house-pipes  nor  the  public  sewers  can  become 
infected. 

One  of  the  most  curious  and  important  facts 
regarding  the  use  of  oil  at  sea  in  stormy  weather 
to  calm  the  waves  is  its  apparent  novelty  to  sea- 
men. When  in  the  last  extremity,  some  of  them 
*  happen  to  think  of  oil/  and,  on  trying  it,  find  that 
the  sweeping  waves  no  longer  break  over  their 
decks,  and  that  the  vessel  rides  with  comparative 
ease  where  it  labored  heavily  before.  This  is 
much  as  if  a  captain  *■  happened  to  think  of  the 
rudder '  when  he  wished  to  shape  a  new  course. 
The  hydrographic  office  is  accomplishing  an  ex- 
cellent work  in  popularizing  the  practical  value 
of  this  simple  means  of  escaping  danger. 

A  NEW  JOURNAL  is  to  be  issued  in  France  under 
the  title  Archives  de  Vanthropologie  crimineUe  et 
des  sciences  penales.  The  study  of  criminals,  from 
an  anthropological  and  a  psychological  point  of 
view,  is  due  to  the  Italian  school  of  which  M. 
Beccaria  was  the  foimder,  and  which  is  now 
ably  represented  by  MM.  Sombroso  and  Ferri. 
The  French  interest  in  this  subject  is  borrowed 


from  Italy,  and  imdoubtedly  the  French  journal 
will  aid  in  disseminating  this  interesting  as  weD 
as  scientific  method  of  studying  these  defective 
classes. 

The  U.  S.  S.  Rush  sailed,  Jan.  2,  for  the  Aleu- 
tian Islands,  in  the  hope  of  rescuing  the  crew  of 
the  missing  whaler  Amethyst,  which  it  is  thought 
might  be  there  and  in  need  of  assistance.  The 
winter  climate  of  the  Aleutians,  though  stormy, 
is  rarely  very  cold,  and  the  harbors  are  open  all 
the  year  round.  Most  of  the  islands  are  unin- 
habited, and,  from  the  absence  of  large  animals, 
afford  little  food  for  a  wrecked  party,  if  cast 
ashore  there.  The  visit  of  the  Rush  may  save 
life,  and  prevent  much  suffering.  The  winter 
ice-line  generally  includes  the  Seal  Islands,  and 
it  is  likely  that  the  Rush  will  not  be  pushed 
beyond  the  Aleutians,  imless  the  weather  be  un- 
usually favorable. 

The  city  of  Mexico,  for  a  number  of  months 
past,  has  been  afilicted  with  a  scourge  of  mosqui- 
toes. These  insects  have  prevailed  to  such  an 
extent  that  they  have  been  a  constant  theme  of 
discussion,  and  have,  in  a  number  of  instances, 
caused  sickness,  and,  it  is  said,  even  death,  by 
their  poisonous  bites.  Official  bulletins  have  been 
issued  by  the  director  of  statistics.  Dr.  Pefiafiel, 
seeking  information  as  to  their  habits,  natural 
history,  etc.  Singularly,  the  species,  which  is  a 
large  one,  has  not  been  known,  or  at  least  has  not 
attracted  attention  before  the  past  year;  and 
fears  are  entertained  that  the  pest  is  of  recent 
introduction.  The  varying  abimdance  of  differ- 
ent kinds  of  insects  diuring  different  years  renders 
such  a  view  improbable  ;  yet  it  is  significant  that 
the  present  species  is  new  to  science,  never  having 
been  described  by  entomologists. 

In  connection  with  the  article  on  the  Russian 
railroads  in  central  Asia,  given  on  another  page, 
it  is  interesting  to  note  the  following  Berlin  de- 
spatch to  the  London  Times :  **  A  government  cir- 
cular has  been  sent  to  all  the  newspapers,  forbid- 
ding them  to  publish  reports  about  the  construction 
of  military  railways,  the  movement  of  troope,  and 
other  kindred  matters,  statements  on  such  subjects 
being  the  exclusive  privilege  of  the  official  organ 
of  the  war  minister." 

That  the  practice  of  cremation  is  extending 
is  to  be  inferred  from  the  numeroos  refeiences 
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\vhi<;h  are  maiie  tn  new  crematories  by  the  daily 
pfiess  of  this  country  And  Europe.  In  France  a 
rery  iraportnnt  advance  has  been  tnade«  as  the 
prefecture  of  tJje  Seine  has  decided  to  spend 
$40,000  for  a  crematorium  m  the  great  Pari?ian 
cemetery,  P<*re  l^chaise.  Dr.  O.  Pini  has  recently 
published  a  hook  on  '  La  cremation  en  Italic  h 
Fetnmger  de  1774  jui?<^ii*il  no9  jours/  which  shows 
that  In  Italy  hut  little  progress  had  )>eGn  made 
until  the  cremation  of  the  body  of  Albert  Keller 
the  !J2d  of  January ♦  1876,  abtuit  which  time  a 
iety  of  three  hundred  was  organized  at  Milan, 
Irhtch  puhlL>^hed  a  circular  ginng  urgent  reasons 
for  the  practice.  Thirty-one  societies  existed  at 
the  date  of  publication  of  Dr.  Pinrs  work,  in  the 
principal  cities  of  Italy,  and  894  bodies  had  been 
fiobmitted  to  disposal  by  fire  in  the  CFematories 
by  those  societicB,  mainly  in  Milan,  Lodi, 
I,  and  Rome.  More  than  three-fourths  of 
thfe  number  were  cremated  at  Milan.  The  chief 
point  worthy  of  comment  in  the  present  law  rela- 
tive to  the  Society  of  Milan,  is  its  method  of  deal- 
ing with  the  only  valid  objection  which  has  ever 
been  urge«3  against  cremation  ;  namely,  the  possi- 
ble concealment  of  crime.  The  clause  in  question 
reads  as  follows  ;  **  If  the  cause  of  death  is  *in- 
Liu^T  snapecte,  imprevue,  ou  violente,'  the  cre- 
Eion  of  the  body  must  be  preceded  by  an 
aotopsy/*  In  this  country  a  pamphlet  has  re- 
cently been  published  by  tlie  Worcester,  Mass., 
eremiatioa  society,  written  by  On  3Iarble.  His 
at^gument  might  fitly  tie  named,  as  he  stales,  *  The 
dangers  of  earth- burial.'  He  cites  many  instances 
to  pro%*e  that  the  graveyard  is  an  objectionable 
rnstitntion  for  sanitary  reasons.  Chief  among  the 
revolting  evils  he  places  the  pollution  of  v^'ater- 
^ilif>lie6,  A  Maasachnsetts  act  was  passed  in 
1685,  authorizing  the  formation  of  societies  for 
cicdtAting  the  dea*i,  and  contains  a  provision  for 
Ibe  prevention  of  the  conceal mtnt  of  crime  sirai* 
Iftr  to  that  in  force  in  Milan. 
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RAILBOAD  TO  MERV,  BOKHARA,  AyD 

SAMARKAND. 

Wbux  the  attention  of  the  world  has  been  en- 
upon  the  Servian-Bulgarian  disputes,  the 
engineers  have  Ijeen  pushing  on  the  Trans- 
m  railroad,  and  transforming  this  mysterious 
Asia  into  a  Rossian  province.  This  road,  one  of 
the  wonders  of  our  age.  which  commences  at  the 
Caspuin  Sea,  is  already  opened  three  hundred  and 
eight  J  kUometre«,  to  within  eighty  kilometres  of 


Askabad,  and  was  to  be  opeofi 

December,  1885. 

The  gi-ading  of  the  road  is  finished  to  Duabak, 
one  hundred  and  fifty  kilometres  south-east  of 
Askabad.  At  this  point  the  road  will  branch,  Tlie 
Indian  branch  will  be  built  to  Saraks»  about  two 
hundred  kilometres,  where  it  will  connect  w*ith 
the  English  road  from  Quetta,  through  Afghatdstan, 
making  the  great  road  to  India.  The  other  branch 
will  run  north-east  into  central  Asia,  crossing  the 
Arau  Daria,  and  running  through  Bokhara  to 
Samarkand, 

This  line  lias  heenromraenced,  hut  it  wiU  talceat 
least  three  years  to  complete  it.  It  passes  through 
Merv,  and  will  be  finished  to  that  place  next  spring. 
From  the  Caspian  Hea  to  Merv  is  about  six  hun- 
dred kilometres,  and  thence  to  the  rivex  Amu 
Daria  is  about  five  hundred  kilometres. 

The  road  to  Du**hak  crosses  a  small  portion  of 
the  Great  Desert  from  the  Caspian  Sea,  alxiut 
one  hundred  kilometres,  to  the  great  range  of 
mountains  that  separate  Persia  from  Turkestan, 
thence  along  the  foot  of  this  range  of  mountains, 
through  a  tolerably  well- watered  region,  to  Du- 
shak.  Here  it  crosses  the  stepjies  of  tlie  Great 
Desert,  towards  those  broad  plains  whence  Attila, 
Genghis  Khan,  and  Tamerlane  led  forth  their 
armies  to  overrun  Europe, 

All  the  materials  for  the  railroad,  even  the  wood 
for  it^  construction,  come  from  the  interior  of 
Russia.  Some  of  the  workmen  come  from  beyond 
Smolensk  in  Russia,  near  the  borders  of  Poland  ; 
others  are  the  w^ar-like  Tekkes  and  Turkomans,  of 
whom  nearly  eight  thousand  have  been  employed 
upon  the  road  ;  while  more  are  seeking  employ- 
ment than  are  required. 

The  horses  are  purchased  in  the  steppes  of 
Kirghiz,  one  thousand  kilometres  east  from  Merv, 
while  their  drivers  are  the  Coesacks  from  the 
district  of  the  I>on,  two  thousand  kilometres 
west. 

Water,  which  is  wanting  almost  everywhere  in 
these  vast  steppes,  is  collected  in  the  oases.  It  is 
frequently  muddy  and  sometimes  salt,  and  is  then 
puiiiied  by  fKjwerful  li Iters,  and  pumped  thn>ugh 
pipes,  which  furnish  it  to  the  laborers,  thirty  kilo- 
metres distant.  Coal  and  wood  for  fuel  are 
w^anting ;  but  petroleum  lias  heen  discovered  in 
almost  unlimited  quantities,  and  is  used  for  loco- 
motives anil  steamers. 

The  Russian  colony  lives  in  ambulant  villages, 
moving  along  as  the  work  progresfses,  carrying 
with  it  the  commissariat,  stores,  and  of^ces,  and 
a  collection  of  each  articles  as  may  be  required 
for  the  work  or  the  workmen.  The  telegraph 
precedes  the  railroad  ;  antl  already  Merv,  Samar- 
kand»  and  Bokhara  are  connected  by  wires  with 
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St.  Petexsbmg,  and  thus  civilization  is  carried  to 
the  oldest  of  the  Aryan  tribes. 

The  Russian  merchants  are  opening  warehouses 
along  the  line  of  the  railroad,  and  supplying  the 
inhabitants  of  the  desert  on  the  north,  to  Kiiiva, 
Bokhara,  and  Samarkand,  and  the  Persians  to  the 
south.  They  have  established  entrepdts  at  Merv 
and  Pendjeh,  which  are  already  supplying  the 
inhabitants  of  Herat  with  Russian  manufactures 
and  stores. 

In  America  the  locomotive  carried  with  it  the 
emigrants  who  inhabited  and  cultivated  the  land. 
In  Asia  the  locomotive  is  retracing  the  paths 
which  the  human  race  trod  in  its  early  days,  and 
carries  with  it  all  the  wonders  that  the  race  has 
gathered  up  in  its  long  joumeyings.  This  desert 
was  once  the  garden  of  the  world  ;  but  first  wars, 
and  then  constant  incursions  of  the  Turkomans, 
have  devastated  it.  The  character  of  the  Turko- 
mans we  learn  from  Vamb^ry,  who  says  in  one  of 
his  books  that  they  *'  have  the  well-deserved  repu- 
tation of  sparing  nobody,  and  would  even  sell  the 
prophet  bimielf  into  slavery  if  he  should  fall  into 
their  hands ;  *^  and  in  another  that  they  have  a  prov- 
erb which  says,  ''  If  you  see  a  party  attacking  the 
house  of  your  father  and  mother,  join  them  in 
the  plunder  and  robbery.**  Now  brigandage  and 
slavery  have  been  to  a  large  degree  suppressed, 
and  under  the  Russian  rule  the  old  irrigating 
canals  will  be  re-opened,  and  this  great  desert, 
rich  when  watered,  will  be  as  densely  populated 
as  in  the  early  ages.  Thus  the  railroad  will 
become  the  civilizer  of  the  old  world,  as  it  has 
been  of  the  new.  Gardiner  G.  Hubbard. 


GEOGRAPHICAL  NOTES. 

Late  news  from  Alaska.  —  A  weekly  news- 
paper, the  Alaskan,  has  been  started  at  Sitka.  It 
is  a  neat  quarto,  and  intended  to  gather  informa- 
tion about  the  territory,  and  promote  its  develop- 
ment. It  is  the  fourth  newspaper  which  has 
actually  been  printed  in  Alaska,  though  several 
l)eriodicals  treating  of  Alaskan  matters  have  been 
issued  at  San  Francisco  in  past  years.  The  Alaska 
times,  a  large  quarto,  edited  by  T.  G.  Murphy, 
appeared  in  May,  1869,  and  existed  about  two  years 
during  the  military  occupaticm^  Some  of  the 
numbers  were  printed  on  brown  paper  for  want 
of  other  material.  This  was  followed  in  1875  by 
a  little  folio  sheet  printed  on  the  press  of  the 
single  military  company  then  left  at  Sitka,  and 
named  the  Alaska  bulletin.  About  seven  fort- 
nightly numbers  ai)peareii ;  and  in  October,  1876, 
a  similar  issue,  under  the  name  of  the  Sitka  post, 
was  begun,  and  terminated  with  its  fourteenth 
number,  on  the  final  removal  of  the  trooi)8  from 


Sitka.  The  present  publication  is  of  a  more 
serious  character  than  its  predecessors,  and  the 
seven  numbers  which  have  reached  us  contain 
many  items  of  interest  which  might  otherwise 
have  been  lost.  A  weekly  summary  of  the 
meteorology  is  furnished  by  the  local  signal  officer. 
On  the  12th  of  December,  the  editor  notes  that 
the  temperature  was  stationary  at  45*^  F.,  and  he 
received  a  cabbage,  cut  that  week  in  one  of  the 
local  gardens,  untouched  by  frost,  and  of  which 
the  solid  head  measured  about  fifteen  inches  in 
diameter.  A  canoe  express  took  the  weekly  lasue 
from  Sitka  to  Juneau  in  three  days,  the  distance 
being  about  180  miles.  A  new  town,  to  be  called 
Edwardsville,  was  going  up  near  the  mines  on 
Douglas  Island.  The  Tread  well  mine,  though 
somewhat  hampered  by  a  scarcity  of  water,  turned 
out  $75,000  in  bullion  in  the  last  month,  and  the 
owners  were  enlarging  its  facilities.  The  Silver 
Bay  mines  near  Sitka  had  been  taken  in  hand  by 
a  company  of  capitalists.  The  oil- works  at  KilUs- 
noo  were  running  to  their  utmost  capacity,  and 
sent  down  by  the  last  steamer  300  tons  of  herring- 
oil.  M.  E.  Hess,  writing  from  Fort  Reliance, 
says  that  the  natives  make  portages  from  that 
place  to  the  Tananah  River  in  eight  days.  From 
the  head  of  the  latter  to  the  Copper  River  they  go  i 
in  from  four  to  seven  days.  The  Tananah  heads  ' 
so  near  the  White  River  that  the  Tenan  Kutchin 
Indians  cross  with  their  furs,  and  build  a  raft,  on 
which  they  descend  the  White  River  to  the  Yukon, 
and  the  latter  to  Fort  Reliance,  where  they  trade, 
thus  drifting  about  four  times  the  direct  distance 
from  their  homes  to  the  fort.  Mr.  Hess  had  con- 
cluded to  winter  on  the  White  River.  He  reports 
gold  in  placers  and  in  quartz  in  several  places,  and 
also  what  he  supposes  to  be  nickel  ore.  The  pro- 
spectors on  the  Lewis  River  made  from  $200  to 
$500  per  man  on  the  bars  of  that  river  during  the 
short  summer.  They  report  the  climate  as  re- 
sembling that  of  Montana. 

The  Sakeis  of  Malay  peninsula.  —  The  last 
annual  report  of  the  British  resident  at  Selangwe, 
Malay  peninsula,  contains  some  notes  on  the  curi- 
ous tribe  called  Sakeis,  of  whom  there  are  about 
eight  hundred  persons.  They  are  divided  into 
nine  sections,  whose  chiefs  are  called  Batins. 
They  live  cliiefly  by  collecting  rubber  and  other 
products  of  the  jungle.  They  have  no  formal 
religion,  but  are  very  superstitious,  believe  in 
good  and  bad  auguries,  consider  certain  birds 
sacred,  and  abandon  any  settlement  where  one  of 
them  dies.  Tliey  tattoo  the  arms  by  way  of  orna- 
ment, but  the  tattooing  has  no  tribal  or  toiemic 
signiticance.  Nothing  capable  of  being  eaten 
comes  amiss  to  them:  even  scorpions  and  snakes 
are  acceptable.    Tliey  kill  game  by  darts,  poisoned 
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with  tlie  juice  ot  the  Ufvis-tTee,  pnijec't^  from  a 
hollow  cane*  and,  for  very  large  game*  tise  n  bam- 
boo  \wtw  and  arrows.  They  live  in  bamtN;jo  huts 
I  aUikut  eight  feet  high,  tiiatehe<l  with  yMilm-leaves. 
I  They  are  ugly  and  timid »  but  inoffensive.  They 
Mp'eair  the  hair  flowing,  instead  of  tied  up  as  the 
do,  imd  an*  shorter  than  the  latter,  but 
I  them  in  other  phyHieal  characters.  Tliey 
k  nfwlnally  becoming  accustomed  to  Euro|jeans; 
itntl  om»  or  two  Mnlayi^  are  attachet:!  to  each  com- 
inufiity,  on  the  part  of  the  government,  to  protect 
lilt*  people  from  injury  or  imjH^ffition. 

Tbe  MaJpais  in  Michoacan^  Mexico,  —  CarIo«» 
Naolliaztu  hriB  visited  the  Mai  pais  in  Michoacan, 
Hi^xico.  luid  from  his  account  we  extracl  tlte  fol- 
biwing  not«e  of  interest  :  The  Mai  pais  is  situate*! 
loftr  lengupA  from  Panindicuaro,  and  ia  a  regiou 
four  league*  long  and  two  wide,  covere<l  with 
faiita«tic  cjni^ions  of  a  now  extinct  volcano.  Tlie 
L^le»  and  bkicks  resemble  a  ruined  city,  and 
mt  rough  an*l  angular  that  one  would  nee^l 
!•!  armor  to  make  one's  -wtiy  anu»ng  them  un- 
wounded*  There  are  many  caverns,  natural  pits, 
ifti?  to  1^  avoide«L  The  scene  is  extraor- 
h  ttie  twisted  and  timbre  riN-ks  are  desti- 
tut*»  of  lhr«  Mm  all  est  sign  of  vegetation.  It  ik  wiiid 
tliat  ill  thi«  retreat  the  ancient  Indians  fortified 
theniaelve«  agninnt  CVirtes  ami  bin  followers.  Tlie 
in  a  natural  citadel,  within  which,  it  ik 
id,  the  aborigines  built  them8elve«  a  town 
rtitide<i  by  a  triple  wall  with  only  one  entrance. 
On*»  logend  states  that  thousands  fomid  a  refuge 
liere,  an«l  that  the  place  was  twice  visited  by  a 
pf«tileiioe,  the  second  time  only  sixty  persons 
«9eaping  to  Z?irapu»  Tliere,  in  the  lit»rar>^  of  the 
Fniiicife^:nii  fat  hers,  the  Rev.  Fermin  Murtinex. 
who  has  give-n  the  subject  much  stutl}*,  has  found 
rnamv  reiHirds  relating  to  tlie  fugitives,  Amttng 
Ihtf  higher  pwrtj*  of  the  confused  masses  of  lava 
are  neveral  structures  forme<l  like  teocallin,  sur- 
fiyitiiifed  with  a  narrow  stairway,  and  connecte<1 
with  i?Bch  other  by  jiaths  made  of  bktcks  of  lava, 
TliMV  are  also  several  ruined  houses  in  different 
lihiceH.  The  mnet  remarkable  teocalli  measures  at 
til**  Ixii^e  tJiirty-five  by  twelve  varas,  and  is  fifteen 
%*nt  It  liflB  be<?n  excavated  for  antifiiiities. 

At  of  three  or  four  vanw  were  found  sev- 

«cml  t>£uall  i-ells  built  of  adobe,  each  containing  a 
iifiiklon  with  a  small  jar  of  jiottery,  many  arrow- 
Ifeeadi^  aiul  a  few  knives  made  of  oljsidian.  The 
toi»CHilpltions  were  interrupted  by  hauflitti,  who 
ikfobllcae  supposed  that  treasures  of  gold  or  jewels 
w»n*  bring  secured  by  the  diggers. 

Return  of  Aubry*  —  Aubry,  who  for  two  years 
ars  •  '  '  ■  '  '■  **  •  'Uing  in  Shoa,  Galla-  and 
^  11  from  the  Ministry  of 

■un«     mr.tru.  ii'ir  -  Tv  retunie<i   to  Paris, 


His  comjianion.  Dr.  Hamon,  succumbed  to  fever 
on  the  eve  of  his  return,  and  died  by  the  HawaUi 
River.  hetwet*n  the  Abyssinian  mountains  and  the 
(lulf  of  Aden.  Aubry  was  obliged  to  fight  to 
escni>e  the  Homalis.  In  the  confusion  his  collec- 
tions of  zo<>logy  and  botany  were  lost ;  the  min- 
eralogical  and  geological  collections,  however, 
were  **ave<l,  as  well  as  all  his  note-books,  maps, 
etc.  The  requite  of  his  work  will  soon  be  made 
public. 

ASTRO.\'OMICAL  NOTES. 

Comet  1885  V  iBrooksi.  —  We  learn  from  Mr. 
Barnard  of  the  Vanderbilt  observatory,  Nashville, 
Tenn.,  that  he  found  this  comet  indepen<lently  on 
the  evening  of  Dec.  27»  1885,  and  telegniphed  im- 
mediately to  Swift  his  discovery,  receiving  in 
reply  the  annoimcement  that  he  had  been  antici- 
pated one  day  by  Brooks.  Mr.  Bamartl  had  re- 
signetl  on  the  8(Hh  of  August,  1885,  the  zone 
(+  15^  to  —  45  )  originally  allotted  to  him,  and 
carefully  watched  since  IH82  ;  and  it  was  only  in 
casually  devoting  a  few  hours  to  the  field  in  which 
he  has  l>peu  so  Kuccessful  that  he  picked  up  the 
new  couiet.  Aji  orbit  computed  by  (['handler  and 
Wendell  shows  that  the  comet  is  decreasing  in 
brightnt«s,  having  piissed  perihelion  on  Nov.  ^, 
1885. 

The  Lick  observatory,  —  Professor  Holden  has 
written  an  intert«ting  article  for  the  Overland 
monthly,  skeU-hing  the  history  of  the  observatory 
to  the  time  of  his  taking  charge.  In  regard  to  the 
ijmnediate  inception  of  astronomical  work,  he 
aays,  "It  is  of  the  tiii^t  importance  to  find  some 
means  of  paying  the  sidaries  of  one  or  two  ob- 
«er\'ers  for  the  years  I8b0  and  1887,  in  order 
that  the  magnificent  eijuipiuent  may  be  at 
unce  put  to  its  legitimate  uses.  No  great  sum 
is  reijuired,  but  a  few  thousand  dollai^  at  this 
time  wituld  be  of  real  service."  It  is  stateii  that 
the  first  volume  of  publications  of  the  *  Lick  ob- 
servatory of  the  University-  of  Cahfomia*  is  now 
in  course  of  preparation,  under  the  direction  of 
the  Lick  trustet»s,  by  Capt.  Richard  S.  Floyd  and 
Professor  Hidden. 


NOTES  AND  NEWS, 

Wy.  take  the  following  from  GoveTUor  Robin- 
son's message  to  the  Massachusett*  legislature: 
*'  Although  no  legislation  seems  to  be  needed  uiKin 
this  subject  [ t^tiKigrafihical  smvey],  it  will  not  be 
inappropriate  to  emphasise  the  importance  of  the 
work,  and  to  commend  its  successful  prosecution 
under  the  direction  of  the  state  commissioners, 
acting  in  eo-oijeration  with  the  U.  S.  geologi- 
cal survey.      During  the  year   1885    about    two 
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thousand  five  hundred  square  miles,  nearly  one- 
third  of  the  area  of  the  state,  have  been  covered. 
The  cost  of  the  field-work  will  very  nearly  cor- 
respond with  the  original  estimate  of  ten  dollars 
per  square  mile.  Of  the  $15,000  appropriated 
last  year,  the  sum  of  $12,750,  or  about  $5.14  per 
square  mile,  has  been  expended.  The  United 
States  has  also  made  an  outlay,  by  the  coast  and 
geodetic  survey,  in  behalf  of  the  commonwealth, 
of  nearly  $1,800  in  the  triangulation  of  the  valley 
of  the  Connecticut  River.  This  sum  has  been 
supplemented  by  $470.47  out  of  the  state  appro- 
priation, in  the  determination  of  the  boundary- 
lines  of  cities  and  towns,  for  which  the  triangu- 
lation is  the  basis.  The  city  and  town  boundary 
survey  has  been  commenced  in  the  coimties  of 
Suffolk,  Norfolk,  Plymouth,  and  Bristol ;  and  it  is 
expected  that  the  work  will  be  continued,  and 
extended  into  other  coimties,  during  the  current 
year,  with  all  practicable  despatch.  I  commend 
to  your  favorable  consideration  the  reasonable 
requirements  of  the  commission,  in  order  that  you 
may  provide  the  means  to  meet  the  necessary 
outlay." 

—  The  long  voyage  of  the  derelict  schooner 
*  Twenty-one  friends,'  as  reported  on  the  latest 

?ilot  chart,'  now  extends  from  March  34,  off 
Hatteras,  to  Dec.  4,  when  it  was  entering  the  Bay 
of  Biscay,  twenty-three  observations  having  been 
made  on  it  during  the  drifting  passage. 

—  The  American  (Philadelphia)  of  Jan.  2  con- 
tains a  readable  article  of  a  page  on  *  The  New 
Jersey  shore,'  describing  briefly  its  mild  climatic 
features,  which  make  it  valuable  as  a  winter 
sanitarium  as  well  as  a  summer  resort.  Some 
account  is  given  of  the  different  types  of  l)each 
which  make  up  the  coast  there,  and  of  the 
island  near  Cape  May  known  as  Five-mile  beach. 
Here  a  neglected  herd  of  cattle  ran  wild  several 
years,  and  survived  the  winters,  im protected  and 
unfed,  except  in  the  coppice  and  holly  groves :  the 
latter  are  remarkably  fine  on  this  island.  The 
bays  of  Barnegat  and  Little  Egg  harbor  are  de- 
8cribe<l  as  sunken  meadows  traversed  by  a  net- 
work of  submerged  channels,  and  enclosed  from 
the  sea  by  long  strips  of  sand  beach  and  dunes. 

—  The  prizes  awarded  at  the  annual  meeting  of 
the  French  academy,  on  the  21st  of  December,  were 
as  follows.  Geometry  :  for  general  studies  on  the 
problems  of  excavation  and  embankment,  divided 
between  Mr.  Appell  and  Mr.  Otto  Ohnesorge ;  to 
Mr.  Emile  Barbier  the  Francoeur  prize.  Mechanics : 
the  grand  prize  of  six  thousand  francs,  for  the 
progress  of  efficiency  in  naval  forces,  was  divided 
among  Messrs.  Helie  and  Hugoniot,  for  their 
treatise  on  experimental  ballistics  ;  Mr.  Ph.  Hatt, 


for  his  *  Suggestions  on  marine  phenomena ; '  Mr. 
Lucy,  for  his  geographical  index ;  and  Bir.  Dooeaud 
du  Plan,  for  various  works.  Other  prises  were 
given  to  Mr.  Henri  Poincar^,  for  his  mathematical 
works ;  Mr.  Amsler-Laffon,  for  his  oonstruction 
of  the  instrument  called  the  'polar  planimeter;' 
Mr.  Bienaym^,  for  a  work  on  the  steam-engine ; 
Mr.  Daymard,  for  researches  on  the  calcalataoQ 
and  graphical  representation  of  ships ;  Mr.  Felix 
Lucas ;  and  to  Mr.  Jean-Daniel  Colladon,  the 
Foumeyron  prize,  increased  to  the  value  of  three 
thousand  francs,  for  his  *  Theoretical  and  practical 
study  of  hydraulic  accumulators,  and  their  appli- 
cations.' Astronomy:  to  Mr.  Thollon,  for  his 
chart  of  the  solar  spectrum ;  and  to  Dr.  Spoerer, 
for  his  work  on  sun-spots.  Physics :  the  Bordcm 
prize,  for  researches  on  the  origin  of  atmospheric 
electricity,  to  Mr.  Edlund  ;  and  the  Lacaze  prize 
to  Mr.  Gemez,  for  various  studies  in  chemical 
physics.  Statistics :  the  Monty  on  prize  was  divided 
equally  between  Dr.  P.  de  Pietra-Santa,  for  his 
'  Ck)ntributions  to  the  study  of  typhoid-fever  in 
Paris ; '  and  Mr.  O.  Keller,  for  his  statistics  of 
mineral  industry,  etc.  Chemistry :  to  Mr.  Prunier, 
for  his  researches  on  the  carburets  of  the  American 
petroleums,  etc.  ;  and  Messrs.  R.  D.  Silva,  G.  Rous- 
seau, and  Prof.  A.  Ditte,  for  various  researches. 
Greology  :  to  Mr.  de  Lapparent,  for  his  memoir  on 
the  country  of  Bray ;  and  Mr.  Alfred  Caraven- 
Cachin,  for  his '  Geographical  and  geological  sketch 
of  the  department  of  the  Tarn.'  Botany:  to 
Messrs.  Dubois,  Heckel,  and  Schlagdenhauffen, 
for  various  researches ;  to  Leclerc  du  Sablon,  for 
his  researches  on  the  hepaticae ;  and  to  Mr.  Pa- 
touillard,  for  his  work  on  fungi.  Anatomy  and 
zodlogy :  the  grand  prize  to  Dr.  Joann^  Chatin, 
for  his  unpublished  work  entitled  '  Researches  on 
the  tactile  organs  of  insects  and  crustaceans ; '  and 
to  Mr.  Paul  Girod,  for  his  studies  on  the  cephalo- 
pods.  Physiology  :  to  Mr.  Duclaux  and  Mr.  Remy, 
—  the  latter  for  his  nerve  studies.  Medicine  and 
surgery  :  to  Dr.  L.  H.  Farabeuf ,  for  a  treatise  on 
manual  operations  ;  Dr.  Augustin  Charpentier,  for 
memoirs  on  the  function  of  the  retina;  J.  Reg- 
nauld  and  E.  Villejean,  for  researches  on  the 
anaesthetic  properties  of  formines,  and  their 
chloric  derivatives ;  to  Dr.  E.  Gavoy,  for  invention 
of  the  instrument  named  ^  cerebrotome  ; '  to  Mr.  P. 
Redard,  for  his  works  on  military  transportation 
of  the  sick,  and  medical  thermometry ;  to  Dr. 
Paul  Topinard,  for  his  anthropological  works ;  to 
Dr.  Mahe,  for  memoirs  on  the  cholera;  to  Drs. 
L.  Bouveret,  Gabriel  Pouchet,  £mile  Riviere,  and 
A.  Villiers,  for  various  cholera  studies ;  to  Dr. 
Ernest  Desnos,  for  '  Studies  of  a  particular  cause 
of  urinary  retention ; '  to  Dr.  Grasset,  for  a  *  Prac- 
tical treatise  on  the  diseases  of  the  nervous  system.' 
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Oilier  pmes  were  awarded  to  Mr.  Ch«  Qirard,  for 
v«riou»  fihjaical  and  chemica.1  works  ;  Mr.  Van 
Beneden,  far  researches  on  the  development  of  the 
lower  animala  ;  Mr,  Bourbouze  (photography) : 
Mr.  SitJot  (chemiistrj) ;  Mr,  Valson ;  Mr,  G,  H, 
Halpheo  (mathematics) ;  and  Mr,  Sappey,  for  his 
:k  entitled  *  Anatomy,  phjsiology,  and  pathol- 
of  the  lymphatic  ves&els^  considered  in  man 
other  rertebratee/ 

—  Letters  had  been  received  at  Vienna,  Dec.  29, 
from  Profeesor  Lenz,  of  the  Austro-Hiingarian 
KoogD  expedition,  dated  Ango-Ango,  Oct,  31, 
He  arniounoes  his  departure  for  Stanley  Pool,  his 
ftsststant,  Dr.  Baumann,  having  succeeded  in  ob- 
tuning  at  Njombi  SO  natives  as  porters.  It  is 
difficult  to  eecure  these  auxiliaries.  The  FVench 
mi<«iionarie9,  who  are  also  travelling  up  the  Kongo, 
meet  with  even  greater  difficulties,  their  porters 
haT^iog  run  away.  A  similar  misfortune  has  hap- 
pened to  the  German  expedition  under  Lieu  ten- 
imts  Knuth  and  Tappenl^eck,  The  health  of  the 
meioberB  of  tJie  Austro-Himgarian  expedition  is 
CiitJsfacitory,  although  the  transition  from  the  dry 
to  the  nuny  season  is  very  dangerous  to  Euro- 

|]«B118. 

—  Wliy  Labbeirton's  *  Historical  atla-s  *  (New 
York.  Toimisend^  AfaeOoun)  should  have  reached 
an  *  eighth  edition,*  is  one  of  the  mvdteriee  of  book- 
pabliahiug  in  this  country.  The  maps,  many  of 
tlnem,  are  of  the  rudest  description.  lu  fact,  so 
bad  is  ilie  workmanship^  that  in  some  C4i8eb 
impurtant  cities  are  laid  down  miles  away  from 
tiiejr  actual  sites.  Nor  is  the  selection  much 
better.  There  are  sixteen  maps  of  Britain,  no 
leas  than  twelve  of  wliich  relate  to  a  period  an- 
terior to  the  reign  of  King  Aelfrid.  Tlie  Ui»t  of 
the  set  is  a  map  showing  the  Norman  conquest- 
Of  En^t^od  since  1071,  notlung  is  given  except 
a  few  miwrable  maps  in  the  comers  of  the  maps 
of  Europe.  The  Puritan  revolution  is  utterly 
i^^iKired.  Tlie  *  explanat^^ry  text/  so  loudl_v  an- 
lunmoeil  on  the  titlepage,  adds  Little  to  the  worth 
isi  llie  hook^  while  '  the  carefully  selected  *  bibliog- 
mphy  can  appear  of  value  t<:)  those  only  who  are 
ignorant  of  the  literature  of  the  subject.  The 
maps  showing  the  growth  of  our  own  country 
Jin?  bnsed  on  such  an  inadequate  knowledge  of  oiu' 
•iiMtory  that  they  aie  little  more  than  a  mass  of 
••rrur.  In  tine,  although  the  plan  of  the  atlan  us 
ICt*od,  the  Helectiou  and  workinansliip  are  so  (KKir* 
liiait  we  lay  it  down  as  one  of  the  most  unsatis- 
fairlury  IwMjka  of  the  ixist  year.  Much  better  in 
erery  rr«peet  is  the  ■  Standard  claasic  atlas/  bear- 
ing Ihe  following  imprint  :  *'  Copyright,  ISai,  by 
Irboo.  Blakt-man^  Taylor  &  Co.,  publishers.  New 
York  and  Chicago/'     Tlie  ma|)6  are  well  drawn. 


and  admirably  chosen.  In  fact,  we  were  just 
lieginning  to  congratulate  oui'selves  on  the  ad- 
vance which  American  maj>makei*8  had  made 
during  the  last  few  years,  when  suddenly  our 
attention  was  drawn  to  the  following  words, 
attached  to  map  18;  **  Engraved  by  Becker's 
patent  on  steel,  Stationer's  Court,  London."  So, 
aftei"  ail,  thia  is  an  Elnglisli  book  wiiich  in  some 
way  or  other  these  publishers  have  copyrighted. 
If  such  actions  are  legal,  what  need  have  we  for 
an  international  copjTight  law  ?  As  to  the  Ixnnk 
itself,  it  is  a  good  one,  and  contains  besides  the 
maps  a  very  useful  alphabetical  index,  giving  the 
p(»t»ition  of  about  ten  thousand  places,  wnth  their 
ancient  and  modem  names. 

—  To  judge  from  the  statements  made  in  the 
intrrxluction  to  a  treatise  on  *A  system  of  iron 
railroad-bridges  for  Japan,'  by  J.  A.  L.  Waddell, 
pnblisht'd  by  the  University  of  Tokio,  many  of  the 
iron  bridges  erected  by  foreign  contractors,  and 
now  in  use  in  Japan,  are  of  inferior  construction. 
ProfeSHor  Waddell,  who  occupies  the  chair  of  civil 
engineering  at  the  University  of  Tokio,  has  here 
aimed  to  make  clear  to  Japanese  engtiieers  the 
methcxl  of  designing  the  class  of  structures  men- 
tioned, and  he  has  covered  the  ground  in  an 
extremely  satisfactory  manner,  and  witit  much 
minuteness  of  detail.  The  iKKik  must  prove  a 
great  Ix^nefit  to  Japan  by  secluding  improved  con- 
Btruciion,  and  there  is  much  in  it  that  will  be 
serviceable  and  suggestive  Uj  American  engineers, 
even  if  they  KliouJd  not  agree  entirely  with  him 
in  the  discussion  ;  for  his  devices  and  methotls 
are  nut  always  those  which  are  commonly  em- 
ployed in  tlie  United  States.  He  analyzes  in  all 
its  i>arts  tlie  American  tyjje  of  bridge  as  adapted 
to  the  conditions  of  the  Japanese  narrow-gauge 
railroads.  He  gives  tables  and  strain-sheets,  the 
prejiaration  of  which  must  have  required  a  vast 
amount  of  laljor,  and  which  by  themselves  make 
a  large  atlas.  Scjme  fjortions  of  the  memoir  have 
appeared  in  this  country  as  pajx?rs  submitted  to 
ditTerent  te<'linical  societies.  It  is  a  most  agree* 
able  surprise  to  find  that  the  University  of  Tokio 
endeavoi-s  to  extend  its  usefulness  by  publishing 
treatises  of  so  eminently  practical  a  character, 

WASIJINOTON  LETTER, 

Science  and  the  scientific  have  in  some  degree 
indtdged  in  that  suspension  of  activity  which  is 
the  recognized  privilege  of  the  more  serious  occu- 
(jations  during  the  holiday  season.  Some  of  the 
s*X'ieties  Imve  suspended  their  meetings  for  a  j)eriod 
of  two  or  three  weeks.  When  they  are  reflume*i, 
the  season^s  work  will  begin  in  earnest,  as  it  is  said 
tliat  papers  of  considerable  inifiortJinee,  growing 
out  of  the  field-work  of  last  summer,  are  nearly 
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ready  for  public  presentation.  The  president  of  the 
National  academy  has  spent  a  part  of  the  vacation 
time  in  the  city,  largely  on  business  connected 
with  the  affairs  of  the  academy.  The  visit  is 
timely,  as  it  doubtless  has  enabled  Professor  Marsh, 
on  various  occasions,  to  express  his  views,  and  to 
some  extent  the  views  of  the  academy,  on  several 
questions  of  primary  interest  and  importance  to 
science  and  scientific  men,  which  are  just  now 
coming  before  the  national  legislature. 

Of  these,  one  of  the  earliest  to  be  brought  for- 
ward is  the  proposition  to  establish  a  national 
university  in  accordance  with  the  provisions  of  a 
bill  introduced  by  Mr.  Ingalls  in  the  senate  at  its 
first  session  after  the  holidays.  The  idea  of  such 
an  establishment  is  as  old  as  the  government  itself, 
and  it  is  said  to  have  been  recommended  by  every 
president  from  George  Washington  down,  with 
the  possible  exception  of  Lincoln,  whose  time  was 
so  occupied  with  matters  of  greater  moment  and 
more  immediate  importance  as  to  preclude  its  con- 
sideration. The  bill  was  ordered  printed  and  to 
lie  on  the  table.  It  is  said  that  senator  Ingalls  in- 
tends to  make  an  argument  in  its  favor  in  the  near 
future.  The  measure  will  unquestionably  have 
warm  friends  and  strong  opponents. 

A  leading  member  of  the  senate  recently  re- 
marked that  experience  had  convinced  him  that 
an  appropriation  of  fifteen  hundred  doUars  was 
sufficient  to  start  a  national  university,  and  cited 
in  proof  that  some  of  the  scientific  branches  of 
the  government  now  expending  nearly  a  million 
dollars  annually,  were  inaugurated  with  appropria- 
tions of  one  or  two  thousand  dollars. 

The  subject  of  an  international  copyright  law 
is  likely  to  receive  attention  from  congress  at  an 
early  date.  It  was  before  the  senate  judiciary 
oonunittee  in  the  last  congress,  but  in  the  early 
part  of  the  present  session  it  was  referred  to  the 
committee  on  patents.  It  is  said  to  be  the  inten- 
tion of  this  committee  to  give  the  subject  a 
thorough  consideration,  and  that  prominent  ex- 
ponents of  both  sides  have  been  invited  to  express 
their  views  and  argiunents.  The  list  includes 
many  prominent  American  authors. 

An  experiment  in  the  direction  of  securing  com- 
munication between  vessels  at  sea  by  means  of 
electricity  will  be  made  at  some  time  during  the 
present  week  in  the  Chesapeake  Bay.  A  board 
of  naval  oflBcers,  consisting  of  Ck)mmander  Hoflf 
and  Lieutenants  Reeder  and  Meigs,  has  been  de- 
tailed to  witness  the  trial.  They  will  be  accom- 
panied by  Prof.  A.  Graham  Bell,  who  has  long 
been  interested  in  the  subject,  and  who  has  him- 
self experimented  upon  it. 

The  improvement  of  signalling  by  methods 
other  than  electric  has  for  some  time  been  under 


consideration,  both  in  the  army  and  the  navy.  A 
committee  has  been  selected,  consisting  of  General 
Hazen  of  the  army,  and  Commander  Hoff  and 
Lieutenant  Reeder  of  the  navy,  to  report  upon  a 
more  desirable  code  of  signals  for  the  service  of 
the  United  States.  It  has  been  agreed  to  instruct 
a  certain  number  of  men  in  each  of  the  codes 
used  by  the  di£Ferent  governments  of  the  world, 
and  by  a  sort  of  competitive  examination  to  deter- 
mine which  is  the  best.  Improvemente  are  also 
being  made  in  heliographic  signalling.  Experi- 
ments at  long  range  with  various  forms  of 
apparatus  are  about  to  lie  undertaken  under  the 
direction  of  Lieutenant  Purssell,  in  charge  of  the 
division  of  military  signalling  of  the  signal  corps. 

Although  this  system  of  signalling  has  come 
into  almost  universal  use,  there  does  not  seem  to 
have  been  any  very  decided  advance  in  methods 
since  the  successful  experiments  of  Moses  G.  Far- 
mer in  1861.  The  signals  are  made  by  long  and 
short  exposures  of  light,  to  which  system  the  dot 
and  dash  alphabet  of  Morse  is  easily  api^icable. 
At  long  distances,  however,  and  under  unfavora- 
ble atmospheric  conditions,  it  becomes  difficult  to 
distinguish  the  long  from  the  short,  and  a  limit 
to  the  rapidity  of  transmission  is  soon  reached. 
Lieutenant  Finley  of  the  signal  corps  has  recently 
constructed  a  heliograph  in  which  two  mirrors, 
or  two  sources  of  light,  are  used,  separated  far 
enough  to  be  readily  distinguished  by  the  reader 
of  the  message.  The  display  of  one  of  these  only, 
means  a  dot,  while  the  exposure  of  both  at  the 
same  instant  means  a  dash.  This  method  prom- 
ises to  increase  both  the  certainty  and  rapidity 
with  which  the  message  can  be  read  ;  but  its  great 
advantage  is  that  a  vastly  less  amount  of  skill 
and  training  will  be  required  in  its  working,  on 
account  of  the  nearly  complete  elimination  of  the 
comparison  of  time  intervals. 

In  spite  of  the  many  attractions  which  Wash- 
ington offers  to  the  scientific  worker,  it  now  and 
then  happens  that  the  resultant  of  all  the  forces 
is  in  an  opposite  direction.  There  is  more  or  less 
that  is  disagreeable  incident  to  all  government 
work,  and  unfortunately  there  is  a  more  or  less 
uncertain  tenure  of  office,  so  that  occasionally  a 
college  corporation  carries  off  a  man  whose  ser- 
vices the  government  ought  not  to  lose.  A  recent 
example  is  that  of  Professor  Gooch  of  the  geologi- 
cal survey,  who  will  leave  his  post  here  to  become 
professor  of  chemistry  in  Yale  college. 

One  or  two  other  attempts  of  a  similar  character 
have  been  made  within  a  few  months ;  but  the 
facilities  for  original  research  in  certain  direc- 
tions, which  are  offered  here,  have  prevented 
their  being  successful.  Z. 

Washington,  D.C.,  J«n.  11. 
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TUK  appllratjati  to  Uie  treasury,  on  behalf  of 
lUe  Mairiut*  biotiHclcal  aA80€Lation,  to  whieli  refer- 
«*nce  was  made  in  a  former  letter,  lias  boen  very 
succt^Atlul.  An  tntimalidn  has  heim  received  by 
the  fxmncU  timt  their  lordahipR  projiose  to  submit 
to  thi*  honpe  of  eoaimons  an  estimate  which  will 
jp'iiDt  to  the  as64X*iatio]i  tlie  sum  of  five  tbousarHl 
(luijnibi.  to  Ije  pidd  in  two  annual  instalments. 
to|p*tlter  with  a  yearly  Hubecription  of  6ve  him- 
dred  pounds  far  tive  yeara  afterwarda.  This  is  as 
it  alimdd  he,  and  the  conditions  imiioaed  are  prac* 

aoininal*  as  they  entirely  coincide  with 
na  of  the  coimcil.  The  accounts  are 
ly  auditpfl,  and  afterward  pubh'slie*!  ; 
awlilance  is  to  be  given  Vj  tlie  Eudution  of  the 
t^OQBotntc  (itiestious  connected  with  the  British 
MierfCB ;  and  accommodation  is  t<.»  lie  atTonled 
to  ioTwtigntorB  who  may  desire  to  work  out 
deHntie  ffn>blems  of  marine  zoology.  A  resident 
HHprrintendent  has  t>een  found  in  the  person  of 
Mr-  WiilbT  Heape,  who  will  enter  u|x>n  his  duties 
with  the  new  year,  anil  in  preparation  for  them 
Han  alrt^atly  visitetl  the  chief  American  institutions 
of  Uie  same  kind.  He  is  well  known  fis  an  em- 
hnrokigiBt,  and  has  recently  received  tlie  honnrar>' 
degree  of  \L  A.  from  Mie  University  of  Cumbriti^e, 
for  kts  servieesi  wi  demonstrator  of  animal  mor- 
pholiigy.  Having  been  brought  up  to  a  business  life 
vrhich  pn>mitied  to  be  ^»ne  of  considerable  success^ 
he  di*libiTntely  relinquished  it  in  order  to  ilevote 
Itintaflf  t^i  scientific  fiursuits  ;  an<l  in  1879  he  was 
attmcied  ti>  Camljridge  by  the  high  reputation  of 
Mr.  F.  M.  BaJfour*  who  die«i  three  years  later.  But 
tbf^  impnlfie  which  Balfour  had  given  to  the  study 
i>f  moqihology  in  the  university  was  well  sns- 
taiiied  by  his  senior  pupils,  Hedgwick.  Welldoo, 
Heajie  ;  the  latter  of  whom  will  now  have  the 

Lity,  in  the  new  lalKinitory  at  Plymouth, 
ig   very    nmch    to    advance    his    favorite 

of  morphology  and  embryology. 
A  very  interesting  exhibition  of  the  appliances 
in  g»eogniphical  education  haa  l«*en  recently 

and«'r  the  supervision  of  the  Royal  geo- 
iphical  society.  AlxnU  eighteen  months  ago» 
Mr.  J.  S.  Keltie  (sulK^ilitor  of  Nature)  was  a|i- 
potDtcd  by  the  council  of  the  society  as  an  insjiei't- 
or  of  jr»*«n-'Tophir^il  education  for  the  purjiose  of 

r^'  n   res[M:*cting  its  {position  and 

til'  I    investigation,    t>oth   in  the 

LTriM.   :  !  on  the  continent  of  Europe, 

tmtl  I  :-  ,  i'«"e  as  regards  America.     He 

hmm  puldistied  an  elal>oratc  repttrt,  which  has  been 
rvMsentty  asnucd  as  one  of  the  society's  supjdejnen- 
tiirT  pafieni;  and  the  collection  which  he  made 
of   ihi^  rmrkniB  apr{)lianees   used    in   geographical 


edurjition  is  now  on  view.  Tlie  exliibits  are 
classed  as  follows:  1.  \VaU-raap« ;  2,  Globes;  3J» 
Telluria,  planetaria,  etc. ;  4.  ^lodels  and  relief- 
maps  ;  5.  Geographical  pictures  ;  6.  Atlases ;  7. 
Text-books ;  ^.  Mi8cellanec»iis.  The  coUecrtion  is 
one  of  gi-eat  interest,  though,  as  Mr-  Keltie  says^ 
**it  contains  syjecimens  of  all  gradations  of  qual- 
ity. In  all  chisses  will  lie  found  objects  which 
may  be  taken  as  examples  of  *  how  not  to  do  it.'** 
It  is  hope<l  that  many  schotjhnasters  may  be 
induced  to  vii«it  the  exhibition  during  the  Clirist- 
mas  liolidays,  and  a  series  of  conferences  on  the 
subject  of  geographical  education  has  been  ar- 
ranged. Many  eminent  men  at  both  the  older 
universities  are  dcMirous  of  seeing  gwjgraphy 
formally  intr<Klucetl  as  a  limneh  of  scientific 
stady.  Tlxe  api>ointment  of  a  university  teacher 
in  the  subject  \vm  suggested  at  Camljridge  some 
time  ago»  and  it  is  rumored  that  a  similar  step 
will  s*KJn  lie  actually  taken  at  Oxford.  Should 
this  prove  to  lie  the  case,  there  can  be  no  doubt 
that  it  would  have  a  |>owerful  influence  in  im- 
pniving  the  pjsition  of  geography  in  tlie  public 
schools,  where  it  receives,  as  a  rule,  from  one  to 
two  liours  wei*kly  of  more  or  less  perfunctory 
teaching  at  the  hands  of  men  who  have  no  special 
interest  in  their  work,  even  if  they  are  not  abeo- 
hitely  t>i)jx>seii  to  it  from  its  taking  up  time  which 
they  would  like  to  see  dc^voted  to  classics.  At 
KingV colleges  Umdon,  Prof.  H.  G.  Seeley.  F.R.8,, 
ih  professor  of  geography. 

The  fact  of  the  comparatively  slow  adoption  of 
the  electric  light  in  Enghind  has  already  been 
mention*?*!  in  these  letters,  although  the  reasons 
thereof  may  not  have  l^een.  The  chief  reason  is  to 
be  fonnrl  in  the  restrictions  uikjd  the  development 
of  the  industry  laid  down  by  the  electric  lighting 
act  of  1882,  Until  these  are  relaxed,  no  com* 
mercial  company  can  light  a  district  with  any 
clifmce  of  financial  success,  owing  mainly  to  what 
are  known  as  the  *  couTpuls<iry  purclias©  clauaeis.* 
Witlnn  the  last  few  days  an  ofticial  programme 
nf  legislation  for  next  session  has  lieeu  put  for- 
ward, and  luiiong  the  measures  there  named  is 
a  new  electric  lighting  bill.  The  tMilitical  pros- 
pect, however,  is  so  disturbed,  that  the  chances 
of  any  such  «lomestic  measure  becoming  law  this 
session  are  very  small. 

In  connection  with  this  subject,  it  may  be 
mentioned  that  there  are  well-founded  rumors 
of  a  new  form  of  hatter\%  suitable  for  electric 
lighting,  to  which  the  inventors  give  the  name 
*  primary'  Imttery,  but  which  is  really  a  niofli- 
fication  of  the  ordinary  *  secondary*  battery,  for 
which  it  is  claimed  that  its  yield  in  amji^re  hours, 
per  jxiund  of  lead,  far  exceeds  any  thing  yet 
accomplislied.      Oils  prepared  in  England   have 
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been  subjected  to  very  seven*  testa  in  Paris  by 
M.  ilospitaUer  and  other  well*kiiown  elertricians. 

The  *  juvenile  lectures'  at  the  RoynJ  iiiBtitiition, 
first  rendered  popular  by  Faraday  in  his  *  Chem- 
istry of  a  canrlle/  are  tlus  year  being  given  by 
ProfesBcir  Dewar,  who  has  chosen  *  Tlie  story  of  u 
mete*:»rite  *  as  his  subject . 

The  Corporation  of  Liver ixx>l  has  ju»t  i^ued  the 
programme  of  its  twentj'-first  winter  cuiirse  of 
leeturee,  to  be  given  in  the  rotunda  lecture-liaU 
of  the  Free  public  library.  Tliese  lectures  are 
paid  for  by  the  corporation,  and  admission  thereto 
18  absolutely  free.  The  hall  holds  about  six- 
teen hundred,  and  is  usually  well  filled  by  the 
'great  unwashed*  of  Liverpool,  on  Monday,  Tues- 
day. Wednesday,  and  Thursday  of  each  week 
from  Jan,  4  to  5Iarc:h  11.  Tlie  Hrst  It^cture  is 
by  Mr.  William  Lant  Carpenter,  on  *  Temiierature 
and  life  in  the  ileptlis  of  the  sea/  Fiof.  Oliver 
Lodge,  whotie  lecture  on  *Dast'  in  Mt>ntreal  will 
lie  remembered,  and  several  of  his  colleagues  in 
University  college,  Liverpool,  as  well  as  some  of 
the  prt^fessors  in  Stony  hurst  college,  are  amon>c 
tlie  lecturers.  It  ts  greatly  to  be  wished  timt  other 
towns,  on  both  sides  of  the  Atlantic,  would 
follow  the  example  thus  set.  W, 

LoDdou^  Dec.  )£A. 

LETTERS  TO  THE  EDITOR, 

«%  CorreapondenU  art  r^qnetted  to  be  a»  brttf  am  pouihlt,  Thv 
tarUtr'M  name  in  in  att  ca»e-si  rftjuired  ivt  pr'oaf  <^  good  faith, 

Eskimo  building:-snow. 

I  ENCLOSE  a  photograph,  kindly  Bent  me  by  General 
Lomg,  of  the  Boeton  Museum  of  fine  arts,  of  snow 
impacted  on  a  telegraph-pole,  by  a  strong  gale,  near 
the  commit  of  Mount  Wosking^ton,  It  fumishes  a 
good  (example,  near  home,  of  tbe  texture  of  snow, 
under  the  influence  of  a  fierce  wind  aud  intense  cold, 
and  %viJl  make  clear  some  remarks  I  have  previously 
made  iti  your  joarnal  regarding  the  use  of  suow 
by  the  Eskimo  amonp  whom  I  travelled.  In  my 
description  of  the  igloo  (snow- house)  of  the  lonuit 
iu  Sciencv  during  the  summer  of  1883,  I  mentioned 
that  the  first  snows  that  fall  are  not  used  by  the 
Eskimo  of  my  acquaintance  to  build  snow-houses, 
the  preliminary  igloos  t>eiiig  of  ice  for  three  or  four 
weeks,  until  the  deep  drifts  of  snow  had  been  sub- 
jected to  very  low  temperatures  and  the  *  packing' 
mfluences  of  strong  winds.  The  winter  weather  of 
the  summit  of  Mount  Washington  is  in  moat  respects 
essentially  arctic. 

In  tlie  accompanying  iUnstration  we  see  readily  the 
peculiar  texture  or  strong  *  binding  ^  power  of  the 
snow  under  thrwe  conditions  of  wind  and  cold,  and  it 
is  now  in  a  condition  for  an  igloo  snow-block.  It  is 
readily  seen  that  it  must  have  great  cohesicm  to  hold 
up  sueb  a  heavy  bad  on  Bueh  a  fragile  support. 

The  cohesion  of  enow  in  our  latitudes  (and  the  early 
snow  of  the  Arctic)  is  of  a  plastic,  wet*  or  *  >>asty  * 
character,  as  shown  in  the  making  of  snowballs,  the 
formation  of  huge  balls  of  snow  on  the  ground  as 


they  roll   along,  snowmen,  haUing  on   horses*  t* 
etc.  (also  shown  by  Mr.  WilliamH^s   letter  in 
of  March  e»  1885  ;  Mr.  Stone's  letter  of  May  f 
in  Science  ;  and  others  to  you).     This  is 
unfit  for  imow-buildiog. 

The  snow  fit  for  igloos  is  of  a  dry,  ahnost  stao 
like  cfaaracten  The  cutting  of  a  tliin  , 
the  side  of  an  arctic  snow-block,  iiist- 
sheet  of  plastic  snow  as  from  a  hiiov 
a  shower  of  fin©  powder,  exactly  the  s  .f 
large  lump  of  loaf-sugar.  In  short,  tl\<' 
ing  snow -block  stands  in  about  the  same  relation 
those  we  would  moke  here,  as  the  brick  just  from  t] 
mould,  and  before  it  is  dried,  bears  to  the  same  ob)e 
when  burnt  in  the  kiln,  and  ready  for  use.  The  arcti 
snow-blocks  ring  like  a  well  burnt  brick  ;  and  this  i 
especially  noticeable  during  intensely  cold 
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when  I  have  heard  a  snow-block,  as  it  waa  struck 
with  a  knife,   gi^e  forth  a  clear,  metallic,  uiusic^^H 
sound,  not  unlike  the  striking  of  a  highly  temperfj^f 
bar  of  suspended  steel  with  the  hand,  or  other  non^^ 
metallic  substance. 

I   remember,  when   ray  natives   were   buildiDg 
snow- house  on   the   high   *  divide  *   between 
Great  Fieh  Eiver  and  Hudson's  Bay,  the  tbermoQ]«t 
in  the  minus  GO's,  a  block  of  snow  rolled  down 
hill  for  fifteen  or  twenty  feet,  and  I  doubt  if  a  rotliq 
guitar  would  have  given  forth  many  more  confu 
musical  tones  than  the  bumping  block  as  it  strud 
and  bounded  along  down  the  hard,  stooedike  bank< 
snow, 

Yet  it  must  not   be  inferred  that  this  dry,  cod 
pact  snow  has  any  of  the  characteristics  of  ice  ab 
it.     It  is  not  only  much  Ughter  than  ice.  but,  I 
lieve,  lighter  than  the  plastic  snow^  we  have,  certain^ 
not  so  dense  as  when  made  into  the  ordinary  snon 
ball.    In  fact,  the  least  quantity  of  ice  in  the  suov 
which  sometmiea  happens  —  renders  it  more  or  l«s 
worthless  for  building,  according  to  the  amount, 
the  late  spring,  banks  of   snow  having  southern  ei 
posores,  and  thawing  slightly  about  noon,  only 


VARY  13,  1886] 


sciEyvju. 


55 


freeze  again,  and  others  ^llbject  to  drninaErc  (and  a 
few  ottier  cAUses).  oft-eii  hove  iee  pt* rrneftting  tbe 
nja.s>,,  Hometimes  in  little  fine  n**edles^  which  make 
\nH  worthless^  and  now  and  then  in  little  cry&talii 
red  tbrcngb  it.  If  these  eryptals  are  tuucb 
litrgiprthftn  a  pea,  and  more  nuDier^nig  than  on©  to 
Dbont  evifry  four  square  in  chef?  exposed  by  a  section, 
the  hank  is  rejected  by  the  Eskimo  snow-builder. 
uoleHS  others  cannot  be  found. 

The  fMcklng  of  the  wind  and  low  temperature  are 
needed  to  produce  the  true  building-sDO\?,  and^  in 
the  alweui'Q  of  either  one  of  the^se  conditions,  the 
action  <»f  the  other  seems  to  be  worthless.  As  to 
ttfoiperature,  this  is  ithown  by  the  i^now  not  being 
gooo^  ft«  judged  by  the  E*»kittio,  until  it  is  ikkt'e-oo- 
ad-la  (very  cold)  despite  the  fiercest  gales  having 
i»et-iirr*»d.  It  is  shown  as  to  the  wind  by  not  finding 
goo<l  building  material  in  deep  gorges,  and  other 
plaeei  where  the  wind  cannot  get  at  the  snow  to  pack 
it  down,  long  after  it  is  perfect  in  other  localities. 
My  iuforniatinn  on  these  points  did  not  corae  from 
laich  observations,  however,  but  directly  from  Eski- 
mo explanations,  and  I  add  tbene  to  corrolx^rote 
tbeoi,  1  do  not  believe— although  I  do  not  pfraiiively 
know  ^  that  btith  w^ind  and  low  temperature  must 
t'nr^---  '  ■  fhpT,  but  both  mU!>t  have  bnppe tied  before 
t!  will  ufse  the  snow  for  building,  though 

|»"  .  jt'    two    may    be    iudependeut    in    time. 

When  1  say  the  Elskimo  will  not  use  it.  I  mean  as  a 
usual  thing  and  in  a  general  way;  tor  in  hia  cheerle^g 
ccmntry  he  is  often  driven  to  dire  expedients,  and 
does  many  things  under  a  s<5rt  of  p^nlar  protest. 

After  my  detailed  description  of  an  Eskimo  snow- 
boQse  in  Scirnce^  and  some  popular  accounts  in  other 
p«krt.wT..-ni^  I  learned  in  several  ways  <by  correspond' 
eri  rn  aeeouota  given  n*e  by  the  edit<irof  St. 

K*  i   attempts  to  reproduce  these  domiciles  in 

|r  cuuni.ry  having  ended  in  failure.  Of  course,  the 
pin  reason  of  such  failures  was  in  the  lack  of  know]- 
\ge  to  construct  the  igtoo^  the  manual  dexterity 
Iraed,  it  being  an  art  which  requires  no  Rniall 
bount  of  the  *^arly  life  of  an  E<ikimo  to  acquire  to 
that  perfectinn  we  often  see  biuooij  them  ;  yet  the 
builders  who  failed  in  theirundertakings  may  console 
themselves  with  the  fact  that  it  is  only  in  rare  cases 
that  the  snow  will  Ix*  of  the  right  texture  in  so  low 
a  latitude.  The  alp  me  districts,  as  Mount  Washing- 
ton in  the  winter,  and  dmilar  places^  might  do. 
Ebierbing(  Eskimo  Joe,  as  he  was  known  in  the  United 
Statefe).  my  interpreter,  told  me  that  be  had  built  a 
few  igloos  in  th»:j  United  States  for  the  edification  of 
rurious  cr»:»wds,  but  he  was  only  tCK^  gl^d  not  to  see 
them  tumbte  in  and  ruin  hi^  reputation  as  well  as  the 
bouse  ;  but,  as  to  living  in  them^  he  would  never 
bare  thought  of  it.  Frkd'k  Schwatil4. 

K#w  Tork  City. 


*  Chinook  winds.* 

Dr.  Dawsoo's  interesting  note  on  the  Chifi»>>k 
winds  of  the  north-west  does  not  fully  represent  the 
views  on  the  origin  of  the/o<*Ari  held  by  Dr.  Hanti. 

The  forhn  winds,  and  presumably  the  Chinook 
•lao,  arc  often  felt  on  the  leewanl  side  of  a  range 
before  any  rain  falls  on  the  windward  side :  there- 
ior%  while  the  evolution  of  latent  heat  by  condensing 
^ftfxtr  ita  rt  fnit-  nrul  important  cause  of  the  warmth 
»r  '  manner  indicated  by  Dr.  Dawson, 

it    i  L  or  the  only  cause,  and  I  think  it  is 

not  th«»  ujotot  eihctent  cause.     Dr.  H&dd  haa  shown 


that  the  first  cause  of  the  warmth  is  the  descent  of 
air  from  the  level  of  the  pasf^es  and  peaks  in  response 
to  the  needs  of  a  low-pressure  area  on  the  leeward 
side  of  the  range;  and,  as  the  temperature  of  the 
upper  air  is  not  greatly  lower  than  that  of  the  sur- 
face air  in  winter  (the  vertical  decrease  of  temper- 
ature in  the  atmosphere  being  slow  in  this  season), 
the  descent  of  the  upper  air  given  it  a  warmth  and 
dryness  that  is  very  abnormal.  The  foehn  is  indeed, 
like  our  north  east  winds,  a  current  that  is  propa- 
gated backwards;  first,  the  air  is  withdrawn  from 
the  plains  in  front  of  the  mountains  by  the  approach 
of  a  low-pressure  area  ;  then  the  air  in  the  valleys 
flows  out  over  the  plains ;  next  the  upper  air  de- 
scends from  the  passes  into  the  valleys,  warming  as 
it  falls  ;  finally  the  air  rises  on  the  farther  Mde  of  the 
range,  clouds  form  in  it,  rain  falls  from  it,  and  it 
therefore  couls  slowly  in  iU>  ascent ;  but,  as  soon  as 
the  little  cloud  that  crosses  the  range  is  dissolved, 
the  air  warms  rapidly  in  its  descent ;  and  thus  the 
forhn  is  established.  DoubUess  the  last  two  pro- 
cesses go  on  together. 

I  have  used  the  accompanying  figure  (baaed  on  a 
diagram  by  Hertz)  to  illustrate  the /oi»An  problem: 


^ 
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the  full  lines  represent  the  variation  of  mean  tem- 
perature with  altitude  for  the  year  (  FK),  summer 
{SS  )  and  winter  {WW) ;  while  the  broken  lines  are 
ordinary  adiabatics,  showing  the  change  in  tempera- 
ture of  ascending  or  descending  masses  of  air  that 
are  w  armer  than  their  dew-point ;  and  the  dotted 
lines  are  adiabatics  for  the  retarded  cooling  of 
masses  of  air  in  which  vapor  is  condensing.  Now, 
in  winter,  when  the  lower  air  at  a  f^tatiou  one  thou- 
sand feet  above  the  sea,  with  a  temperature  of  24  F., 
(shown  at  T\  moves  away,  and  is  replaced  by  air 
that  descends  from  an  elevation  of  seven  thousand 
feet,  where  its  temperature  is  10*^  {A),  the  latter  will 
reach  the  ground  {B)  with  a  temp<|rature  about  42^, 
and  a  very  low  relative  humidity  :  it  is  almost  twenty 
degrees  warmer  than  the  air  whose  platv  it  has  taken. 
The  descent  must  te  rapid,  or  else  the  air  will  be 
much  cooled  on  approaching  the  cold  ground. 

A  second  example  shows  the  action  of  rain  :  start- 
ing' on  the  farther  side  oF  the  mountains,  with  a 
temperature  of  35%  suppose  the  air  ascend  five  hun- 
dred feet  from  C  to  D  before  any  condensation  takes 
place  ;  then,  clouds  forming  and  rain  falling,  further 
eo«3ling  is  slow,  as  shown  by  the  steeper  dotted  line, 
pF.  Where  this  line  crosses  the  temperature  of 
32%  there  will  be  a  brief  ascent  without  any  crioling, 
until  all  the  cloud -par  tides  are  frozen  :  this  is  shown 
by  a  short  vertical  turn  at  K,  but  the  effect  is  small. 
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SappoRiiijyr  thi>  air  mes  to  one  tbaaraiid  feet,  ft  will 
there  be  cookd  to  V3  ;  th^n  de«cefidiDg,  as  it  passes 
oyer  tbe  runge*  it  will  at  first  {FQ)  warm  as  nlowly 
as  it  cooled,  uotil  all  the  cloud  that  it  carries  is  dis- 
solved ;  the  rest  of  the  descent  has  a  faster  warrainfi^ 
{QH),  and  the  i^round  ui  reached  with  a  temperature 
of  about  48°,  or  8'  warmer  than  wheu  the  ascent 
he^an. 

These  figures  are  not  precise,  br  the  diairram  is 
rather  hnstilv  constructed  from  HertrV  |)late  ;  hut 
they  serve  to  show  bow  much  greater  a  chauj^e  is 
produced  by  the  descent  of  the  upper  air  than  by  the 
evolution  of  latent  heat  m  a  tran§mni]tane  wiod.  Th« 
approach  of  the  line  of  siimra<?r  teraperatun^  iSS)  to 
paralleliso)  with  the  adiabatics  also  illustratf^s  how 
much  fainter  the  foehn  niuet  be  in  summer  than  in 
winter* 

The  following  quotation  from  Espy's  *  Fourth 
meteorological  report*  (1857)  is  of  intere«t  in  tbiu 
cx)nnection  ;  '*  It  is  known  that  air,  in  nassinR  orer 
high  mountains.  .  .  ,  is  twenty  or  thirty  degrees 
warmer  than  the  atmosphere  is  at  the  same  height 
over  plains,  because  in  passing  over  them  it  has  the 
latent  caloric  in  it,  just  evolved  by  the  condenaation 
of  the  vapor  oo  the  windward  side/'  **  Air  cah 
never  come  down  from  a  great  height  without  being 
very  dry  when  it  reaches  the  surface  of  the  earth." 
''At  the  time  of  this  hot  south  wind,  there  may  be  a 
great  rain  taking  place  on  the  other  side  of  a  moun- 
tain to  the  south  of  the  observer,  sending  its  hot  air 
over  above,  and  radiating  its  abDormal  heat  down, 
and  even  bringing  some  of  the  h«^it  air  down  the 
slope  on  the  north,  which  would  be  felt  there  as  an 
exoeeaively  hot,  dry  air."  He  aho  quotes  Lvpoy's 
mention  of  a  warm  south-west  wind  at  Fort  Simp- 
son, east  of  the  Hocky  Monntain^  in  British  America, 
and  applies  the  above  explanation  to  it  (pp  (40,  147, 
151),  W.  M.  Davis, 

Cambridge,  Jan.  IS. 


The  claimed  wheat  and  rye  hybrid. 

There  is  v^ry  fH*?ht  botanical  distinction  ^►etween 
the  wheat  and  rye  genera,  and  hence  we  could 
scarcely  select  two  genera  betwe<»n  which  w*e  should 
more  readily  expect,  a  priori,  a  success  in  hybridijca* 
tion.  The  question,  however,  is.  Has  nucha  hybridi- 
sation been  effected?  Mr.  Charles  Barnard,  who 
scarcely  can  speak  as  a  botanist,  states  in  the  Janu- 
ary Century ^  p.  477,  that  it  has  taken  place.  As  one 
who  has  carefully  studied  the  published  elaima,  and 
who  has  also  visited  the  growing  plants  upon  which 
the  result  is  claimed,  I  must  beg  to  dissent.  Without 
opportunity  for  a  careful  and  thorough  examination 
of  the  various  plants  produced,  I  dare  not  afHrjn  that 
such  a  hybridization  has  not  been  effected  ;  yet  I  do 
dare  affirm  that  the  evidence  adduced  is  insufficient 
to  establish  the  fact,  and  is  sufllicient  to  establish 
grave  doubts. 

What  are  the  facts?  The  flowers  of  the  Arm- 
strong wheat  were  treated  with  pollen  from  rye. 
A  number  of  variables  were  protluced  from  the 
resulting  seed,  which,  without  careful  botanical  in- 
vestigation, have  been  pronounced  hybrids.  These 
figures  were  published  in  the  H\u*ai  Sew-  yor/ctr  of 
Aug,  30,  1884, 

Lindley  distinguishes  rye  from  wheat  by  its  nar^ 
row  glumes,  and  constantly  twin  narrow  florets  with 
a  membranons  abortion  between  them.  In  tbe  draw- 
ings  referred   to^  the  glumes  in  all  the  figures  are 


drawn   broader  than   in   the   rye.     In   foiir  of  tlia 

figures  the  ^pikelets  are  distinctly  those  of  n  tHmimt\%~ 
wheat.     In  the  fifth   figure  —  the  one  called  by  3ilJ 
Carman  '*a  distinct  grain,  neither  wheat  nor 
and  as  different  from  either  as  wheat  is  from  J 
or  rye  from  wheat " —  we  muRt  look   for  the  h^ 
if  at  alL     This  plant,  so  far  as  can  be  indista 
made  out  from  the  figure,  has  its  spikelet  colit 
each   notch   of    the    axis,    with    two    nearly 
glumes  ;  and  the  outer  pale  of  each  fluret  has  at  th 
top   either   a   notvch   or  anifle   on   each   side  of   thd 
terminal  point  or  awn,  —  all  the  distinguishing  cba 
acters  of  the  genu«  Triticoro      It  has  not  the  nar 
glumes  nor  the  constantly  twin  narrow  florets  wliic 
are  |.)eculiar  t<o  rye. 

What  do  these  figures  resemble,  if  not  rye  f  Judg 
ing  by  comparison  of  pictures,  his  No.  3;il  i??  close  1 
the  Froment  de  Saumur  ;  his  No.   13::'  men 

Piciet ;  his  No.  337.  to  Froment  de  >.  -  Nc 

:i88.  to  Froment  blanc  de  FIsndns ;  hi^  .>o  -iMi,  tbij 
supposed  hybrid^  to  Froment  de  Pologne  compact,  < 
all,  as  figured  by  Heuze,  in  the  form  of  the  head, 
do  not  mean  to  say  by  this  that  they  are  these  varie 
ties,  for  the  material  for  judgment  does  not  adu 
of  (tuch  close  comparison  ;  but  I  refer  to  these  vane 
ties,  and  thoee  represented  by  Mr.  Carman's  figures j 
as  ref^re^enttng  like  types  of  head. 

Wf  do  not  question  the  attempt  at  a  CiH>m. 
variability  t-ffected  is  indication  of  thn  influence  of 
foreign  pollen.     W^e   can   explain   th^    apfi^aranoe^, 
however,  by  an  hypothesis.     Under  the  stimnlus  y 
the  lye  pollen,  atavism  ban  resulted,  whereby  varie 
ties   dormant  in    the   Armstrong  wheat  have  mad^ 
their  appearance  ;  and  to  thoee  unfamiliar  with  for 
eign  varieties,  whoee  type  appears  in  the  progenyj 
the  seedlintTH  oroduced  seem  as  if  novelties,  tbe  an 
famihar  Bl^  ae  Poland  being  little  known   in   t^iie 
country. 

The  whole  subject  is,  however,  too  interesting 
one  t<>  allow   to   pas^  without  comment  such  state 
ments  as  the  Centurjf  article  contains,  and  it  is  to  b^\ 
hoped  that  at  some  time  a  botanist  expert  in  agrin 
cultural  botany  may  have  opportunity  to  investigati ' 
a  series  of  these  specimens, 

E»  LrwTs  Sturtkvabt." 
Geneva,  N.Y..  Jan.  0. 


Stepniak's  *  Russia  under  the  tieajs.' 
Will  you  kindly  permit  a  few*  words  of  reply  fmai^ 
one  of  your  Eii«rtisb  readers  toM.  Woeikofs  letter  c 
p.  478  of  your  issue  for  Nov,  27,  18S5  ! 
We  in  the  old   country,  who  are  v^ 
deep  interest  the  sttuggle  for  freedtim 
in  Bnssia,  do  not  attach  so  much  imp- 
correspondent  seems  to  think  we  shoul 
personal   share  in  the   conflict:   judLi  .,  i<jj 

even  care  to  inquire  about  it.  The  important  j 
for  us  is  the  accuracy  of  the  facts  he  has  hr  __ 
forward.  If  true,  they  place  the  Russian  goTer 
ment  outside  the  pale  of  civilization,  and  deprive  li 
of  all  right  to  appeal  to  ctvibsed  Europe  against  an|r 
act  in  which  the  wrath  and  despair  of  its  subjec 
may  find  vent.  If  fake,  they  can  easily  be  dis<iproved,1 
^^tepniak  ha^  plainly  stated  names^  dates,  and  source*] 
of  information  ;  his  book  has  now  been  for  a  ye 
before  the  public ;  and  he  has  reiterated  his  charg 
through  the  leading  organ  of  the  English  press. 
the  Hussian  government  is  malif^ed,  why  does  fi 
take  no  steps  to  disprove  his  statements  !  1 

But  whilst  Stepniak's  allegattona  are  txmfimiad  by 
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th^  mrt*t  f^ltable  sources  of  iofortnntioii  at  our  com- 
oir  are  only  cbalJenired  by  such  hitter  per- 

»CM  tud   trifliojET  evasions  as  those  indulged  in 

by  your  cuireKpoodeot.  Writing  with  evident  ani- 
mus, be  run  find  nothiug  better  to  object  to  Stepni- 
ak  >ri^   indictment  against  the  whole  system 

or  i^nt  in  his  country  than  a  quibble  as  to 

«irhr^t«>ri  »«  man  who  escapes  from  the  prison  hospital 
CBH  be  said  to  escape  from  prison  (  vour  readers 
will  find  a  detailed  aceouut  of  Prince  Peter  Kropot- 
km*a  eftca|>e  in  Stepniak^s  *  Underground  Russia ') ; 
ftotl  tbe  <*bviou3  truism  that  polite  circles  at  St. 
Fetervburg  profess  ignorance  of  cruelties,  their  mas- 
ter denires  to  conceaJ. 

Until  «ome  better  evidence  to  the  contrarj^  than 
ihb  is  laid  before  us,  we  English  lovers  of  liberty 
mitst  consider  the  case  agELinst  Rus&>ian  despotism  as 
proved  ;  and  we  shall  endeavor —  net  in  hatred,  but 
m  Jove,  toward  the  Russian  people —  to  aid  them  by 
every  means  in  our  power  in  their  beroic  efforts  to 
free  themselves  and  their  country.     C\  M.  W11.SOK. 

LoculcHi,  0ec.  27. 


Rmnioaots  of  the  Copper-Riyer  region,  Alaska. 

Wbile  on  the  Copper  or  Atnah  River  of  Alaska^ 
And  ita  principal  tributary  the  Cbitina  iChitty,  cop- 
per ;  n/j,  river),  I  had  occasion  to  learn  soniething  of 
tlie  speciea  of  mini  nan  t«  inhabiting  the  region.  Of 
file  Cerrtdae,  only  two  spe<.'it*5,  as  far  a^i  I  had  occa- 
men  to  learn,  exist;  vie,,  the  moose,  Alcea  machli^, 
ealleci  by  the  natives  ten&yga :  and  a  form  of  the 
earilHut*  Hangifer  tarandus,  called  by  the  natives 
honndt. 

Of  the  Bovidae,  there  were  two  species,  one  of 
frhich,  called  by  the  natives  teh&y,  I  had  occasion 
to  carefully  examine.  It  nearly  resembled  Dallas 
moaQtain  shfep  iOvis  canadensis  Dalii,  Nelson), 
**  found  in  the  mountains  of  Alaska  and  s^outhward 
into  British  America/*  My  party  killed  several  of 
iheae  animals,  one  of  which^  a  ram,  bad  horns  twenty 
inches  long  and  nearly  straight.  It  was  killed  on  a 
very  high  point,  much  above  the  timber  line,  and  tn 
ita  fall  was  considerably  crushed.  The  horns  were 
similar  to  structure  to  those  of  the  big-born,  but 
had  very  little  curvature.  I  saw  a  spoon  made  from 
a  tebiky's  horn,  which  bad  a  length  of  twenty  six 
tachea,  and  measured  five  inches  acn>ss  the  bowl. 
The  natives  informed  me  that  some  had  much  larger 
boma  than  the  one  that  furnished  material  for  this 
apoon.     This  may  or  may  not  be  true. 

The  head  of  the  teb4y  wvlh  much  like  that  of  a 
Southdown  ram,  the  muz2le  much  less  sharp  than 
that  of  Shaw's  Ovis  canadensis  or  Nelson's  Ov^ia 
caoadensts  DalLi.  The  hair,  as  to  kind,  was  in  no 
reepect  different  from  that  of  the  latter  aninml,  but 
waaof  a  uniform  white  color,  and  by  no  mean»*  dirty; 
In  fact,  wa»  nearly  as  white  as  his  surroundings  of 
•oow^  From  the  best  information  obtainable,  I 
wcnild  claims  it  as  an  equal!  in  size  to  the  big  horn,  and 
m  rebitive  of  DalPs  mountain  sheep.  The  ram  and 
one  cither  tebay  were  killed  on  the  most  northerly 
tii"  f    the   Chitinn,    called  by   u*   Chitistone 

(<  'ie>    River,  on  account  of    the   existence 

tf  iper  ore. 

**8  informed  us  that  a  few  miles  below 
ti\'  II  of   this  tributary'  with    the  Chitina  we 

euuUi  kiii  «niaJl  tebAy,  and  four  were  obtained. 
7h«ir  heads  were  left  on  the  mountains,  but  the 
body  aeemed  identical  with  that  of  the  Chitistone 


River  spedjneua,  though  very  much  smaller.  WTiy 
oDty  small  ones  f>bould  be  found  at  this  place,  in  the 
latter  part  of  April,  I  cannot  say.  The  mountains 
here  were  not  so  high  as  farther  to  the  eaat  and 
north,  where  the  large  ones  had  been  kilted.  Th^ 
Last  t<b&y  seen  or  heard  of  by  us  were  near  the 
aouroe  of  Copper  River,  on  the  divide  between  it 
and  the  Tanan4  River. 

The  other  specif- s  of  the  family  was  a  white  animal 
whose  pelt  I  frequently  saw  used  tn  articles  of  wear- 
ing-apparel,  and  which,  from  it«  description,  was 
probahly  the  mountain  goat,  Mazama  montana, 
found  also  on  the  head  waters  of  the  Yukon  River 
and  its  upper  tributaries.  I  saw  some  of  the«e  ani* 
mo  Is  at  the  junction  of  the  Copper  and  Chitina 
rivers,  on  the  west  banks  of  the  former*  bat  wat 
unable  to  obtain  them.  H    T.   AXLBK, 

Lieut.  2d  cavalry^  (f,8,A. 
WashiDgton,  Jan.  2. 

The  festoon  cloud. 

In  the  FhifosophiMil  magcizine  for  July,  1857|  Mr. 
W.  S  Jevons.  f^en  assayer  at  the  Sydney  branch  of 
the  royal  mint,  had  an  article  on  the  cirrous  form 
of  cloud  (vol.  xiv.  22-85),  and  f^ave  therein  the  best 
early  account  that  I  have  met  with  of  a  peculiar 
form  of  cloud,  since  commonly  called  the  'festoon' 
or  '  pocky '  cloud.  He  says  these  forms  are  often 
to  be  seen  on  the  under  surface  of  dense  cirro-stratiu 
cK>uds,  *■  especially  at  the  front  or  tail  of  a  thunder- 
cloud.' Sometimes  these  dropping  portions  of  cloud , 
or  '  droplets/  as  he  calls  them,  seem  to  come  into 
contact  with  dry  air,  when  their  well-defined  form 
is  destroyed,  and  a  fibrous  or  fur- like  appearance 
only  remains.  *  They  appear  to  be  truly  portions  of 
BubBiding-  cloud."  An  accompanying  ^imaginary 
section  of  a  thunder-cloud  near  Sydney '  nicely  illus- 
trates their  attitude,  but  not  their  form. 

The  earliest  valuable  figure  of  the  festoon  cloud  la 
presented  in  an  article  by  A.  Mitchell^  on  weather 
prognostics  in  Scotland,  in  the  Edinburgh  New phUo- 
8&pliiecti  jtmmcU  {xviu.  1863,231),  where  it  is  copied 
from  a  drawing  by  the  Rev.  C,  Clouston  :  it  is  prob- 
ably the  same  figure  that  is  given  in  a  work  by  the 
latter  author,  '  An  explanatiou  of  the  popular  weather 
progooHticB  of  Scotland/  etc,  (Edinburgh,  1867); 
but  this  I  have  not  tseen.  The  drawing  hhows  the 
cloud  to  be  distinctly  convex  downwards,  the  sepa- 
rate festoons  being  grouped  t<»gether  somewhat  like 
the  adjacent  grapes  on  a  bunch  ;  and  it  is  spoken  of 
as  a  sure  sign  of  stormy  weather.  Its  rehitive  rarity 
may  be  estimated  from  a  note  by  Symons,  the  vet- 
eran English  observer,  in  his  Meteorological  nuign- 
zine  for  July,  1868,  He  first  saw  it  early  in  the 
morning  of  a  June  day  in  1858,  just  before  a  violent 
thunder  s^torm  ;  then  during  the  succeeding  teu  years 
he  never  saw  it,  or  beard  of  its  being  seen,  till  he 
came  upon  the  book  above  mentioned.  He  said  it 
looked  like  *  bags  of  sand/  but  does  not  refer  to  it  as 
a  falling  cloud. 

Poey,  a  lifelong  student  of  oloud- forms,  sent  a 
brief  not>  to  Nature  (Oct,  19,  1871,  p.  ^9),  in  which 
he  speaks  of  (his  cloud  as  a  new  form,  and  gtvea  a 
rou^h  figure  of  it :  he  considers  it  very  rare,  having 
seen  it  but  twice  in  bis  life,  both  tunes  suspended 
from  the  pallio-c^irrua  of  thunder  storms,  —  once  in 
WiLshington,  D.C.;  again  in  Beloit,  Wiji.  This  note 
bi-ought  out  several  others  ;  among  them  one  signed 
*J./  evidently  by  Jevons,  calling  attention  to  his 
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early  account;  another  by  Scott,  in  the  Quarterly 
journal  of  the  royal  meteorological  society  (i.  1873, 
55-59),  in  which  most  of  these  references  are  men- 
tioned. 

Further  attention  to  the  festoons  is  g^ven  in  Poey's 
little  book,  '  Comment  on  observe  les  nuages  pour 
pr6voir  le  temps'  (Paris,  1879,  86),  and  in  Ley's 
review  of  it  in  Nature  (Jan.  1,  1880,  210).  The 
former  calls  it  *  globo-cirrusy^  and  traces  its  first 
mention  back  to  Lamarck  in  1804 ;  but  Poey  finds 
only  twenty  records  of  the  cloud  that  he  can  recog- 
nize, seventeen  of  them  being  connected  with  storms. 
Ley  calls  the  festoons  mammato-cumulus  and  mam- 
matO'Cimis,  figuring  both  kinds,  and  noting  that 
they  are  certainly  not  common,  although  not  nearly 
so  rare  as  is  usually  supposed.  Abercrombie  notes 
that  the  festoons  result  from  the  failure  of  the 
ascensional  current  that  is  commonly  associated  with 
showers  and  squalls  (Nature,  May  24, 1884). 

My  object  in  writing  is  to  ask  if  the  cloud  is  com- 
monly seen  in  this  country,  and  if  it  is  then  generally 
associated  with  the  cirro-stratus  of  thunder-storms, 
or  with  the  larger  storms  that  are  so  unfortunate  as 
to  have  no  special  name,  unless  we  call  them  *  areas 
of  low  barometer.'  My  note  books  record  the  festoon 
clouds  twice  in  Montana  in  1888,  twice  during  the 
past  summer  of  1885  in  Connecticut  and  New  York 
(all  these  being  in  the  cirro-stratus  cover  of  the  after- 
part  of  thunder-storms),  again  here  in  Cambridge, 
on  Dec.  18,  1885,  about  noon,  in  the  pallio-cirrus 
sheet  attending  one  of  the  above-named  *  areas,'  and 
at  a  distinctly  greater  altitude  than  the  low  scud 
and  intermediate  cirro-stratus  clouds  that  soon  closed 
in,  and  gave  us  rain  in  the  afternoon.  They  seemed 
in  all  cases  to  be  gently  falling  cloud-masses  of 
films,  resembling  the  forms  that  ink  may  take  when 
dropped  into  water ;  and,  when  watched  attentively, 
the}  could  be  seen  to  descend  and  dissolve  away. 
Are  they  as  rare  as  the  notes  by  Symons  and  Poey 
would  lead  us  to  think  ?  W.  M.  Davis. 

Cambridge,  Mass.,  Jan.  5. 

Topographical  models  or  relief-maps. 

I  must  personaUy  thank  you  for  your  good  words  in 
behalf  of  non- exaggerated  reliefs  in  your  last  issue, 
p.  24.  I  have  had  a  long  experience  in  this  kind  of 
work,  and  never  found  a  caee  which  required  the 
vertical  scale  to  be  exaggerated.  No  rehef  of  the 
surface  is  too  delicate  to  escape  the  human  eye  when 
represented  with  sufiicient  skill  and  care  in  model- 
ling. The  demand  for  exaggeration  in  a  relief  comes 
from  those  who  will  not  spend  a  sufiicient  amount 
of  time  and  pains  upon  the  intermediate  contour 
curves,  or  from  those  who  have  not  trained  them- 
selves in  drawing  from  objects.  The  habit  of 
exaggerating  the  relief  excuses  itself  at  first  on  the 
plea  that  common  people  cannot  appreciate  heights 
when  true  to  nature,  but  the  fact  is  that  the  difficulty 
is  felt  by  the  modeller  himself  ;  and  when  the  habit 
is  once  formed,  it  becomes  incurable.  If  a  relief- 
map  be  not  true  to  nature,  what  is  the  grood  of  it  ? 
Geologists  have  been  forced  to  abandon  exaggerated 
cross-sections ;  why  should  they  permit  relief-map 
makers  to  revive  the  discarded  error,  and  put  the 
representation  of  the  whole  in  antagonism  to  the 
representation  of  the  parts  ? 

About  the  year  1865  or  1866  I  made  a  wooden 
model  of  one  of  our  lower  Silurian  limestone  vaUeys, 
with  its  bounding  ridges,  about  20  miles  long.     The 


model  was  about  18"  by  86",  in  12  bars  of  wood,  each 
18"  long  by  8"  wide.  On  each  side  of  each  bar  I 
painted  the  corresponding  section  of  the  valley,  with 
Its  limonite  horizons,  and  faults.  The  model  still  ex- 
ists. My  purpose  was  first  to  get  correct  ideas  of  the 
country  structure  for  ray  own  work,  and  t<hen  to 
exhibit  my  conclusions  to  the  Pennsylvania  raOroed 
company,  who  employed  me.  The  reliefs  in  the  val- 
ley were  very  low  ;  but  they  were  perfectly  legible 
to  the  eye  of  a  layman.  What  would  have  been  the 
fate  of  my  side-sections  had  I  used  an  exaggerated 
vertical  scale  ! 

In  1865  I  made  a  model  of  the  underground  of  Uie 
Plymouth  anthracite  mine,  with  its  remarkable  ver- 
tical fault,  from  levels  which  I  took  in  the  mine. 
What  good  would  this  have  been  had  I  used  a  differ- 
ent vertical  scale  ? 

I  have  myself  made  models  on  several  plans  ;  the 
most  satisfactory,  but  the  most  laborious,  being  to 
draw  a  good  many  cross-sections  on  the  same  vertical 
and  horizontal  scale,  along  parallel  lines,  as  nearly 
as  possible  at  right  angles  to  the  general  strike :  then 
cut  strips  of  wood,  lead,  zinc,  or  stiff  paper  (I  have 
used  all  four)  to  represent  the  cross-sections;  set 
these  up  in  their  places ;  fill  in  with  wax  or  plaster ; 
and  finally  tool  the  surface  thus  obtained.  I  prefer 
this  method  to  the  common  one  of  jigging  out  the 
contour  curves,  and  filling  the  terraces  between  them 
with  slopes  of  wax.  The  latter  method  is  easier  and 
less  costly  ;  but  it  is  sure  to  make  the  modeller  slov- 
enly in  his  geological  representation,  and  it  is  a  pow- 
erful seduction  towards  exaggeration  of  the  vertical 
scale.  Beginners  and  earnest  scholars  ought  not  to 
be  allowed  to  use  this  method  until  they  have  been 
drilled  to  accuracy,  and  to  love  the  true  natural 
aspect,  by  the  compulsion  of  the  method  of  cross- 
sections.  I  never  see  a  false  relief-map  without 
indignation,  and  a  touch  of  the  contempt  we  feel  for 
all  anachronisms.  J.  P.  Lbslet. 

Philadelphia,  Jan.  10. 


The  cherry  tortrix. 

This  insect,  Cacoecia  cerasivorana  Fitch,  was  very 
common  in  Michigan  the  past  summer.  The  most 
interesting  thing  about  it  is  the  large  web  or  tent 
which  it  spins,  and  in  which  it  usually  stays.  As 
it  needs  more  food,  it  *  ropes  in  '  new  twigs,  and  thus 
has  fresh  foliage  right  at  hand.  I  found  that  these 
little  caterpillars  would  defiect  a  shrub,  an  inch  or 
more  in  diameter,  several  inches,  that  its  leafy 
branches  might  be  brought  into  its  tent.  How  do 
these  little  larvae  exert  so  much  force  ?  I  know  that 
entomologists  usually  say  it  is  by  the  pulling  of  the 
hundreds  of  larvae  as  they  move  their  heads  back 
and  forth  in  the  operation  of  spinning ;  but  I  do  not 
see  how  they  can  pull.  As  they  touch  their  mouth 
to  the  web  or  twig,  the  liquid  secretion  adheres,  and 
uickly  hardens  into  a  tough  thread  ;  but  the  larvae 
o  not  seem  to  draw,  nor  is  it  certain  that  the  thread 
would  be  strong  enough  so  early  in  its  formation  to 
draw  with  any  force.  From  very  careful  observation 
in  the  laboratory,  I  was  led  to  believe  that  it  was  due 
to  the  contracting  force  of  the  many  hardening  silk 
threads  that  brought  the  large  twigs  together.  These 
larvae  are  smooth,  and  must  find  the  web  a  great 
protection.  The  teeth  on  the  chrysalides  are  of  great 
service  in  enabling  them  to  push  out  of  the  tents, 
just  as  the  moths  are  to  issue.  A.  J.  Cook. 

LanslDg,  Mich. 
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THE  EIGHT-HOUH   DAY. 

COKSIDERINO  the  interest  whidi  i»  everywhere 
in  face  of  the  coming  iletermined  a^i- 
^for  an  eigbt-hour  day,  the  pamphlet  by 
H,  W,  Fabian,  on  'Der  ge8i?tElicl»e  achtstiuidige 
DormaJ  -  arbeJtfita^ '  (Social  scumre  publ  inking 
eompanjf^  New  York),  ie  quite  opimrtune.  It 
€)Oii£i^tut@  the  first  number  of  a  cheap  series 
«l«^ote<I  to  economic  and  social  queationB.  Apart 
from  its  pnrpose  of  concentratliig  certain  facts 
coucerriing  the  development  of  legialatioii  on  this 
subj€<^t.  it  18  perhaps  noticeable  as  indicating  the 
diifuaion  of  the  writing:  and  tbt^jries  of  Marx. 
Hie  phih^sophy  is  accepleil  as  laying  the  Uisift  for 
etAte  action  in  ec-onomic  matters.  It  is  a  delmted 
question,  even  among  the  labor-leaders,  as  to 
whether  they  will  be  able  to  c^irry  into  .successful 
ifperutiOD  tlieir  plan  for  tlie  general  adoption  of 
the  eight-hour  day  on  May  1,  1886.  Tliis  is  the 
fiale  dett^rmined  ujKin  by  the  federation  of  labor 
nnions  of  the  United  States  and  Canada.  Such 
a  thorongh-going  undertaking  has  immense  dith- 
c-ultiee  before  it,  if  it  ib  manageil  simply  a^  an 
«c^iDOOiic  movement.  Many  trades  are  not  thor- 
cmghly  organized ;  large  numbers  of  workmen 
liave  no  sa\'ing8  ;  and  of  coui^e,  if  a  general  strike 
in  all  industries  be  resorte<l  to»  there  c<iuld  Ix* 
Utile  hope  c»f  mutual  aid.  Again  :  the  systeni  of 
piece-work   \»  a  standing  obstacle.     Thin  is  seen 

1  Ihe  case  of  cigar-makeiB  who  work  in  tenement- 
Mr.  Fabian,  therefore,  urges  the  neoes- 
f  combined  pohticat  action  :  economic  forcee 
ulcme  ute  not  sufficient.  Those  who  are  perplexed 
UDd  poBstbly  exasperated  by  this  movement  should 
make  themselves  familiar  with  the  history  of  the 
tabornlay.  Even  so  conservative  an  investigator 
HB  Thort)1d  Rogen  haa  sho^^,  that,  in  battling 
far  the  eight- hour  day,  the  workman  is  only 
i:Iiilming  hi8  inlieritance  which  he  poeseseed  lee^ 
Ive  centuries  ago.  Tlie  demand  is  not  a 
one  ;  and  no  question  waa  ever  more 
ItTT  discussed    than    this  at   the    recent 

\K .:  II   labor  congress.      For   more  than  a 

(|Qarter  ot  a  centiu*y  the  working-day  in  Auh- 
Cxatia  lias  been  of  but  eight  hourB  :  and  last  April 
the  anaJvereary  of  its  introduction  was  celebrated 
lij  luiisans,  manufacturers ,  and  government  offi- 
rials*     All   the^^e  united   in   a   declaration   of   its 

K  Y. 


SHELL-FISH  JI^  CONNECTICUT. 

The  '  Fifth  reix)rt  of  the  shell-fish  comtniaiioners 
of  the  state  of  Cktnnecticut/  for  1885,  shows  that 
the  totiil  area  of  oyster-grounds,  for  wliich  appli- 
cation has  l^en  made  to  the  commission  (or  tlieir 
pre<leceBsors  in  cerUiin  places,  the  town  committees) 
exceeds  a  huudrrMl  and  twenty-four  thousand  acres. 
Tills,  it  iH  understood,  excludes  all  natural  beds 
or  proi>erty  owned  by  towns  for  the  common  bene- 
fit. Of  the  total »  nearly  eighty  thousand  acres 
have  already  been  granted^  of  which  sixteen 
thousand  two  hundred  are  under  cultivation. 
Such  portions  of  the  remainder  as  are  held  for 
speculation,  and  not  cultivated,  revert  to  the  state 
after  live  years,  at  the  order  of  court,  on  a 
proper  showing.  In  \SSrt  there  were  four  hundred 
and  Iwenty-three  tax-paying  cultivators,  and  the 
nominal  price  fixed  on  the  grounds  lu^s  yielded 
the  state  over  fifty  thousand  do  11  sirs,  Tlie  com- 
missioners recommend  the  reijeal  of  that  section 
of  the  law  which  excludes  non-residents  from  its 
privileges  ;  as  tlie  loc^il  oyster-growers  iiave  had 
full  oppirtunity  for  securing  such  lands  as  they 
could  use,  and,  ignorantly  or  intentionally,  non- 
residents have  se<?ured  ownership  through  a 
merely  fictitious  compliance  with  the  letter  of 
the  law.  Of  taxes  levied,  all  but  fifty -five  dollars 
have  l>een  collected  ;  the  tax  produced  nearly  eight 
tliouHaiid  dollars  the  present  )*ear»  and  nearly 
eighteen  thousand  dollars  during  the  entire  three 
years.  Much  available  gi-ound  still  remains  of>en 
to  designation. 

The  experience  of  cultivators  shows ^  that  with 
proper  dredging  vigilantly  Icept  up,  and  a  suitable 
state  supervision  of  the  natural  beds,  tlie  starfish 
may  Is'  kept  under  s^j  as  to  do  but  Uttle  damage. 
A  neiv  pest  was  reported  in  the  worm  Sabellaria 
vulgaris  Verrill,  wliich  builds  interlocking  sand- 
tubes  with  grc^at  rapidity,  which,  when  numerous 
enough,  smother  the  ousters  on  which  they  rest. 
One  ImhI  containing  seventy-eight  thousand  bushels 
was  nearly  destroyed  in  this  waj"  ;  but  it  seems 
that  such  a  rt^sult  is  very  rare,  as  no  further 
serious  diiinage  from  this  cause  has  been  reporter!. 
and  it  is  {xissible  the  loss  in  question  was  over- 
estimated. 

The  oysttT-fleet  of  1885  comprised  48  steamers, 
with  a  cai>acity  of  rii),ry2')  bushels. 

Mr.  Bogart,  the  efficient  engineer  of  the  comis- 
sion,  reports  on  his  part  of  the  work,  which  is 
chiefly  occupied  with  the  survey  of  the  state 
oyster-grounds.  and  the  determination  of  bound- 
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ariee  of  private  claimfl,  —  often  a  difficult  task, 
owing  to  their  distance  from  shore. 

The  laws  relating  to  shell-fish,  passed  since  the 
date  of  the  last  report,  are  appended.  The  only 
one  of  general  importance  makes  the  rights  to 
ojTSter-grounds  personal  estate,  and  not  realty,  in 
settling  property  of  deceased  owners. 

The  example  of  the  state  of  Connecticut,  in  full 
accordance  with  the  business  sagacity  which  char- 
acterizes her  citizens,  might  well  be  followed  by 
other  states  even  more  deeply  interested  in  oyster- 
culture.  The  natural  beds  of  Maryland  and  Vir- 
ginia are  being  rapidly  destroyed  for  commercial 
purposes,  and  only  a  prompt  attention  to  the 
subject  can  secure  their  rescue  from  impending 
destruction. 


DATE  OF   VINTAGE. 

M.  Anoot  contributes  a  long  discussion  of  the 
date  of  vintage  in  France  to  the  annals  of  the 


Fio.  1. 

Bureau  central  meUaroJojique  for  1888,  issued  with 
date  of  1 8a5.  His  data  for  some  stations  reach  back 
to  the  fourteenth  centiuy,  and,  for  a  good  number, 
back  well  into  the  eighteentli  century.  His  con- 
clusions may  be  briefly  summarized  as  follows  : 
1°.  The  date  of  vintage  varies  greatly  from  year 
to  year,  and  may  in  a  single  country  differ  by 
more  than  seventy  days  in  different  years.  S*'. 
The  date  of  matmity  depends  chiefly  on  the  vines 
having  received  a  certain  quantity  of  heat,  well 
determined  for  each  species.  S*'.  Slight  variations 
in  the  mean  date  of  vintage  are  found  ;  but  these 
variations  are  unlike  in  neighboring  regions,  and 


they  show  no  persistent  deterioratioii  of  oiiDnte. 
4*^.  No  relation  is  found  between  the  date  of  ^vin- 
tage and  the  sunnspot  cycle.  5°.  Abundant  vin- 
tages occur  in  rather  warm  years,  with  nevly 
normal  rainfall :  they  are  less  dependent  on  a  cod- 
currence  of  favorable  conditions  than  on  ttie 
absence  of  frosts,  hail,  diseases  of  the  vines,  eke. 
6"".  Years  of  good  wine  have  a  notable  high  tem- 
perature from  June  to  September,  and  generaUj 
a  slightly  deficient  rainfalL  V,  Years  of  poor 
wine  are  cool  in  the  summer,  with  rain  a  little 
above  the  normal.  Since  1880,  detailed  obser- 
vations have  been  made  on  the  vintage  in  fVanoe, 
and  in  future  it  will  be  regularly  discussed. 

The  accompanying  cuts  are  reduced  from  An- 
got*s  plates.  Fig.  1  shows  the  budding  of  the 
vine  in  spring-time,  as  determined  by  the  arrival 
of  the  mean  diurnal  temperature  of  9^  C.  (48^  F.). 
which  is  provisionally  accepted  as  the  time  of  the 
beginning  of  its  vegetation.  The  position  of  this 
isotherm  for  every  ten  days  of  February,  March. 


Fia.  2. 

and  April,  is  given  by  heavy  lint»8 ;  for  some 
intermediate  dates,  by  finer  lines.  The  epoch  of 
vintage  in  tlie  autumn  is  siiuilarlv  expressed  in 
Fig.  2. 

The  same  autlmr  has  also  attacked  the  distribu- 
tion of  heat  on  tlie  earth  as  directly  furnished  by 
the  sun,  giving  the  basis  ot*  what  Hann  calls  the 
solar  climate.  Meech  is  most  fre<iue.ntly  quoted 
on  this  question,  and  Ferrel  lias  lately  discussed 
it ;  Angot  adds  the  consideration  of  various  co- 
efficients of  atmospheric  transparence,  and  thus 
makes  a  step  from  the  theoretical  towards  the 
actual.     For  example  :   accoi*ding   to  Meec^h,    the 
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htefti  received  in  twenty-four  hours  from  thi*  sun 
an  the  eummer  scilatice  is  not  greatest  at  latitude 
^Sj*",  where  the  sun  Is  Tertical,  but  haa  two 
maxima  farther  north,  —  one  at  43°  ;  tlit^  otlier 
and  gTf^ter  at  the  pole,  w\i\\  a  faint  minim imi 
at  IW^  ;  Itecause  the  sunshine  at  the  pole  througli 
twenty-four  hours,  at  a  constant  altitude  of  234''. 
\b  i^uuter  than  the  sunshifie  in  the  twelvehour 
fluy  at  the  tropic,  with  the  tmn  vertical  i»nly  at 
But  thia  jtpves  a  ver\^  erri>neous  idea  of  tlie 
at  these  latitudes.  Now,  on  the  a»- 
un  tliat  two  or  three  tenths  of  a  vertical 
niy  are  absorbed  by  the  atmosphere.  Anj^ot  finds 
I  he  itia.3Limuni  of  heat  recei  vefl  at  the  bottom  of  the 
atiDOHphere  on  the  BoMice  has  its  maximum  at 
SS*:  farther  north,  the  heat  received  diininiBhes 
t\attint}(jrusly  to  the  pole,  nxpidly  at  iirhii,  then 
Rkiwly  beyond  the  polar  cinle  ;  and  this  is  fairly 
t^mformalile  to  the  totribution  of  temp*'rature. 
.\ji  intero*iting  c^alculation  t^howH,  that,  on  account 
*if  our  le^  iiiHtaia.^  frfjm  the  wun  iti  December 
thao  in  June,  the  latitude  circ;!e  about  Si*^  north, 
and  not  the  equator,  receives  the  same  amount  of 
htsit  on  the  two  Sijlstices  :  the  etjuator,  therefore, 
heiongB  in  this  respect  to  the  Houthem  lieiuisphexe. 
Tlie  meimoir  is  illustrated  by  an  instructive  series 
of  ntrve«  showing  tlie  distribution  of  heat  over 
ttM*  Aftfth  at  numerous  dates,  W.  M.  D. 


SODA  AND  POTASH  IN  THE  FAB  WEST. 

in  view  of  the  large  quantities  of  soda  and  jhA- 
aiili  in  various  forme  that  are  im(K^rtetl  int^i  thiK 
cciUDtry,  it  in  surj>riHing  that  the  iibundant  Htj|i- 
plies  of  these  idkalies  within  our  oi;^ti  l>ordenj  are 
ncil  more  extensively  utilizeiL 

It  is  probably  known  to  all  Aiiierican  geologLstB 
IhAt  there  are  extensive  deposits  of  the  chloride, 
sulphate^  and  carbonate  of  soda  at  many  [xtints  In 
th«*  arid  regions  of  the  far  we«t,  wJiich  may  be 
lijkil  for  the  trouble  of  K«>thering«  These  dejxisitH 
ocfjTur  In  the  desiccated  beds  of  imcietit  hiktm  in 
Nevada.  Arizonat  western  Utaii,  and  jKirtions  of 
Ciiiiffimia  and  New  Mexico.  There^  are  certain 
tnlrw,  also,  which  are  valuable  brines. 

'  \\f  basins  where  evaporation  has  been  nearly 
M  :t*'  complete,  the  alkaline  salts  c:ic<nir  either 
ill  tiie  wirfaee,  when  they  appear  like  lields  of 
jjiuw  fre(|U€!ntly  many  square  miles  in  extent,  or 
IIm^  may  Ije  concealefl  lieneath  the  layers  of  fine 
uii*fl  taown  as  play  a  deposit.  Again,  large  iitvm 
m  Nrvnda  and  iVrizona  are  white  with  alkaline 
^ilts  Umt  Imve  been  brouKl^t  to  the  surfai?e  in  solu- 
tkiOf  and  def Halted  when  the  waters  evaporated, 
Tll0it  effloresceni^es  are  fretjuently  rich  in  sodium 
4jfbOiiiite.  Hulphate,  and  l»orate.  and  have  \)eeii 
txtiliaMl  to  a  limited  extent  at  a  few  localities. 


The  lakes  of  the  far  west  wliich  are  likely  to 
become  of  commercial  value  on  acc;ount  of  tlie 
alkaline  salts  they  contain  are  Great  Salt  Lake, 
Utah ;  the  *Soda  Lakes,  near  Ragtown,  Nevada  ; 
Mono  and  Owen's  lakes,  California ;  and  Summer 
and  Aljert  lakes,  in  Oregon.  All  of  theee  are 
without  outlet,  and  owe  their  hic:h  percentage  of 
niinenil  matter  to  tlie  concentration  by  evapora- 
tion of  the  waters  of  i^treauis  and  s|jrings  with 
which  they  are  supplied.  Their  chemical  compo- 
sition is  shown  in  the  following  table :  — 


Sodium  (Nik>. 

Potualum  (K> 

CAldtiin  (Q»> ,..., 

1[aiiii«4iIuiii  ( If  t> 

LitlilurafLf).,.... 

C?blortn«(Cl>.... 

Bromine  (Br)   „... 

CarbonJc  «jld(CO^.... 

Sulphario    *'  <80,V 

PfaOfphorlc "    (HPOjJl. 
Nttric  ♦•    (NO^i.,.., 

Borvcic       "   (B^O.^L.. 

Silica  (SiO^) 

A  Jumlnm  <  A.l,0,} , 

Total  pu^  per  thoiuood    t49»990 


»jn 


44L919 


lawt 


1LB5T 


ns.617 


11,610 


1X1  ss 


i^«m 


tojxn 


L7» 


acQi 


1  AnA\rila  bf  Prof.  O.  D.  4Iln,  U.  S.  seoL  explor.  of  Ibe  40th 
pftr.,  voL  iu  p.  laSw 

2  Aj}4|1;]iU  by  Dr.  T.  JC.  CbklArd.  fiulL  No,  9,  XT.  &.  gnol.  iurr..  |».  Si. 

a  ihtd.,  p.  an. 

4  AaaljriilJi  bj  Dr.  OmMt  Loeir.  AtiJi,  rep.  chief  of  eng.,  U.S.A., 
187A,  p.  tao. 

5  AnAtjriiii  by  Dr.  F.  W*  T»yJor,  Fourth  ana,  rep.,  V,  Ht  g«oU 
suTT..  IS^J^Ma,  p.  454. 

It  is  safe  to  predict  that  Great  Salt  Lake  will 
not  only  be  of  ^eat  value  in  the  near  future  on 
account  of  the  immense  tpiantitiee  of  common 
salt  it  m  capable  of  prodncin<^.  but  also  for  the 
sodium  sulphate  it  contains.  Wlien  the  temper- 
ature of  the  lake- water  is  n winced  to  20°  F>,  the 
separation  of  sodium  sulphate  takes  pla«*e  as  a 
flocculent  precipitate^,  which  increases  in  quantity 
with  decrease  of  temj^erature.  Tliis  Bhould  sag- 
jicest  to  manufacturers  a  metluKl  of  obtjiining  the 
salt  iti  a  pure  stat**  and  on  a  large  acale.  When 
the  tem[>eratare  *>f  (treat  Halt  Lake  is  lowered  on 
the  approach  of  winter,  its  waters  l^ecome  opale*i- 
cent,  owing  to  the  precipitation  of  wxlium  bul- 
phate  in  an  extremely  finely  divided  ntate.  Daring 
the  winter  nioutht*  the  lemfierature  of  the  air  in  the 
re^^ion  of  the  lakf  Honietim^fs  falls  to  SO*'  or  more 
below  0  F.,  aud  at  such  times  the  reparation  of 
scMJtum  Hulphate  tnki^  place  on  an  immenee  acale, 
and  it   in  thmwn    up  on  the  shore  in  thou^andi^ 
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of  tons.  The  amount  that  could  be  gathered  at 
such  times  is  practically  unlimited.  As  railroads 
now  touch  the  shore  of  the  lake,  the  problem  of 
supplying  this  salt  to  manufacturers  is  simplified. 

The  Soda  Lakes,  situated  on  the  Carson  desert, 
Nevada,  about  foiuteen  miles  east  of  Wadsworth, 
have  already  been  utilized  as  a  source  of  sodiiun 
carbonate,  which  is  being  shipped  to  8an  Fran- 
cisco. These  lakes  occupy  the  craters  of  extinct 
volcanoes,  and  the  mineral  matter  they  contain 
has  been  derived  mainly  from  the  leaching  of  the 
lapilli  and  lacustral  deposits  surroimding  them. 

Mono  and  Owen's  lakes  are  now  quite  accessible 
by  rail,  and  are  capable  of  furnishing  immense 
quantities  of  sodium  sulphate  and  carbonate.  From 
data  obtained  during  a  recent  survey  of  Mono 
Lake,  it  has  been  estimated  that  it  contains, 

Potassium  ohloride  (ECI). 8,908.866  tons. 

Sodium  chloride  (NaCl) 78,624.885    " 

Sodium  sulphate  (Na2804) 40.688,089    " 

Sodium  carbonate  (Na,CO,) 78,649.194    " 

Total  of  salts  in  lake 909,2d8,488    " 

It  has  been  estimated  by  Dr.  Oscar  Loew  that 
Owen's  Lake  contains  about  twenty-two  million 
tons  of  sodium  carbonate,  and  a  little  less  than 
one- third  of  this  amount  of  sodium  sulphate. 

Summer  and  Abert  lakes,  situated  in  southern 
Oregon,  are  remote  from  railways,  but  are  ex- 
tremely valuable  brines  on  accoimt  of  the  potash 
salts  they  contain.  These  lakes  occupy  depressions 
in  the  bed  of  an  ancient  lake  of  large  size,  now 
nearly  desiccated,  and  are  very  similar  in  charac- 
ter. Abert  Lake  alone  has  been  analyzed,  but  it 
is  probable  that  its  companion  has  nearly  an  iden- 
tical composition.  Abert  Lake  is  about  fifteen 
miles  long  by  five  miles  broad,  and  has  an  average 
depth  (varying  with  the  seasons)  of  approximately 
ten  feet.  Simmier  Lake  is  perhaps  a  third  larger, 
and  is  also  shallow  ;  but  its  average  depth  is  un- 
known. The  percentage  of  potassium  salts  in 
Abert  Lake  is  greater  than  in  any  other  lake  the 
composition  of  which  has  been  published,  amount- 
ing to  five-sevenths  of  the  total  of  solids  in 
solution. 

With  these  abundant  resources  at  hand,  the 
alkali  industry  of  the  far  west  unquestionably  has 
a  great  future ;  and  it  is  to  be  hoped  that  it  will 
soon  receive  the  attention  that  its  importance 
demands.  I.  C.  Russell. 

CHOLERA  MORTAUTY  IN  EUROPE  DUR- 
ING 1885, 
Cholera  as  an  epidemic  has  now  for  some 
time  almost  entirely  disappeared  from  southern 
Europe,  and  hence  the  following  results  of  the 
serious  outbreak  of  the  past  year,  from  the  Lancet 


of  Dec.  26,  will  be  of  interest :  From  the  mainland 
no  further  record  of  cholera  is  f orthooming ;  bat 
in  the  Christina  Islands  to  the  south,  near  tiie 
mouth  of  the  Guadiana  River,  recurrenoes  of  tiie 
disease  are  still  said  to  take  place.  The  actaal 
number  of  deaths  recorded  in  the  provinoes  and 
cities  named  is  less  than  that  which  teaUy  oc- 
curred ;  for  the  official  lists  were  not  published 
with  sufficient  regularity  to  insure  accurate  rec- 
ords day  by  day,  and  outbreaks  in  some  localities 
were  never  announced  at  all.  The  following  is 
the  list  of  places  attacked,  with  their  respective 
cholera  mortalities ;  the  capitals  of  the  several 
provinces  being,  except  where  otherwise  noted, 
included  for  statistical  purposes  within  their 
provinces :  — 


Locality.  Deaths. 

ProTinoe  of  Oastellon..  4682 

"  Valencia..  18400 

Madrid....  SSW 
Muroia....  8680 
Saragossa.  10954 

Cupnoa 2H77 

Alicante  . .  4861 
Toledo....  S289 

Teruel 4983 

Tarragona.  1868 

''  Albaoete..  %M7 
Jean 1806 

''  Badajos  ..  887 
Segovia  .  861 
Cadis 868 

''  Granada...  9168 

Cordova.  .  896 
Almeria...  S614 
Malaga....    686 


Localitv.  Deaths. 

Provinoe  of  Zamon 461 

8oria MI 

Ciudad  Be«1906 

Barcelona.    791 

Lerida....    M 

"  Oerona....   tl6 

Navarre...  1691 

Yalladolid  148^ 

Gaadalaj«raM 

Logrofio...    641 

*'  Burgos. ...    199 

Hneaca ...      60 

Palenoia...    S74 

Santander.   194 

Salamanca     84 

AranJueE,  pr.  of  Toledo    8K 

Gibraltar  (BngUah) 94 

Gibraltar  (Spanish  linea)  191 


In  France  the  disease  was  all  but  limited  to 
Marseilles  and  Toulon,  and  to  scattered  cases  in 
the  south,  until  November,  when  an  outbreak 
occurred  in  Brittany,  Brest  and  its  immediate 
neighborhood  being  affected.  The  total  cholera 
deatlis  at  Marseilles  were  just  short  of  1,000,  and 
at  Toulon  just  short  of  200.  The  number  at  Brest 
has  not  been  made  known.  In  Italy  only  scat- 
tered cases  occurred  at  several  places  on  the  main- 
land; but  in  the  city  and  province  of  Palermo, 
in  the  island  of  Sicily,  a  considerable  epidemic 
occurred,  the  total  mortality  there  reaching  at 
least  2,430.  There  was  also  a  rumor  of  cases  as 
late  as  the  present  month  in  the  province  of 
Venice. 

BURMAH,  PRESENT  AND  FUTURE. 
Mk.  Holt  Hallett,  in  a  recent  address  before 
the  London  Society  of  arts,  on  *  Burmah,'  said : 
In  these  days,  with  foreign  competition  get- 
ting keener  every  day,  and  hostile  tariffs  not  only 
shutting  the  Europeon  markets  against  us,  but  in 
a  lesser  degree  American  and  English  colonies 
also,  with  the  race  for  fresh  colonies  and  new 
markets  among  European  powers,  it  is  of  im- 
portance that  we  should  avail  ourselves  of  our 
present  opportunity  for  an  inland  connection  and 
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eoBtXKterciiil  nlllfmce  witU  ludo-Chma  and  Cbiiia, 
itDft  thtis  aoqtiirp  »ew  itiarkets  of  traDscendent 
promiae. 

Btirniufi  aufl  the  Burmese  Shan  stntes  are 
ftiighiy  favored  by  tbeir  geographical  poeition. 
They  lie  in  the  cotinse  of  the  uionsoon«,  and  are 
gifted  far  the  most  jwirt.  with  a  plentiful  rainfall. 

The  Irrawaddy  is  a  river  wliieh  di^^iarges  about 
42<)»*H¥K(KM»  metric  t<nis  of  water  during  the  year. 
T}je  river  is  about  fHX)  niileB  in  length,  the  h^»t  240 
being  iii  British  territorj",  Ab  far  srjuth  i\&  Akouk- 
taung  its  bed  is  rocky  ;  farther  down  it  is  sandy 
and  muddy.  New  sand-bauks  are  continually 
formingt  and  old  onee  being  removed,  which 
renders  it  neceasarj-  for  the  tftearners  plying  be- 
tween Rangoon,  MandaJay,  and  Bhamo,  to  have  a 
mrvice  of  pilots  upon  the  river.  In  the  rainy 
seife^m,  steamers  and  large  Ixiats  enter  the  main 
rivtff  from  Rangoon  by  the  Pan-lilaing  Creek  ; 
Init  during  the  dry  season  they  iiave  to  descend 
the  Rimgooa  River  for  some  distance,  and  prc»ceed 
by  ditletent  routes  into  the  Irrawaddy. 

Tl\e  Khyeng-dwen  is  navigable  for  the  larger 
bcMit^  pfyirig  on  the  IiTawaddy,  and  for  steamers 
cerlaiidy  a»  far  nortli  a^  Kendat^  and  moet  hkely 
an  far  as  the  rapids  which  occur  a  little  above  the 
junction  of  the  Ooroo  River,  A  gieat  deal  of  gridn 
is  grown  in  the  lower  portion  of  Khyeiig-ilwen 
valley,  and  hkewitse  in  that  of  the  Oorcx>»  near 
the  purees  of  which  are  the  gerpeiitiiie  udnes. 
The  lower  portion  of  the  river  passes  tlirough  a 
broad «  {Kipulous,  and  fertile  champiiign,  and  pre- 
almn^  c^nitinuous  horizon  of  palmyra- 
always  in  Burma h  a  sign  of  population 
culture.  From  these  tliere  is  a  considerable 
manufacture  of  palm   sugar.     The  sugarcane  is 

i^ndly  usetl  by  the  Burmese  merely  for  munch- 
;  but,  accosting  to  Colonel  Yule,  a  little  sugar 
IS  maile  from  the  can©  in  the  neighborhotxl  of  Ava. 

Bhamo,  on  the  course  of  the  In-awaddy,  is 
the  entre|>6t  of  trade  for  north-w^cstem  Yunnan, 
aD<l  will  certainly  become  under  our  rule  a  place 
af  great  importance,  as  it  is  the  terminus  of  the 
»*t  caravan  routes  into  western  China.  For 
le  time  it  was  proposed  by  many  of  our  officials 

iropn>ve  the  caravan  route  by  the  construction 
of  a  wheeled  road,  and  even  a  railway ;  but  sub- 
sequent explorations  liave  shown  tluit  although 
Bhamo,  which  is  4^0  feet  above  sea-level,  is  only 
260  mile«  distaxjt  in  a  direct  line  from  Talifu,  yet 
a  railway  would  have  to  be  600  miles  m  length  to 
connect  these  places.  Tlje  cost  of  a  railway  con- 
nection by  Uiis  route  would  be  at  least  four  times 
tm  great  tia  that  proposed  by  Mr.  Colqithoun  and 
mysn^lf.  which ^  besides,  has  the  great  advantage  of 
tefminating  at  a  seaport  instead  of  at  a  town  840 
milt«  up  a  river,  of  opening  up  the  whole  of  cen- 


tral LndoChina,  and  of  passing  through  a  much 
more  fertile  and  better  |K>pulated  region  than 
would  be  traversed  by  the  other  route,  Bhamo 
will  no  doubt,  before  long,  be  joined  by  rail,  via 
Mmidalay»  to  our  Rangoon  an<l  Tounghoo  railway, 
and  subsetiuently  to  the  Iniliau  system  at  Dibni- 
garh  ;  thus  tapping  the  whole  of  the  passes  lead- 
ing fnjm  the  west  of  tlie  8lian  states,  and  com- 
pleting one  of  the  schemes  long  agt»  proposed  by 
my  colleague  and  myself. 

The  inhabitants  of  Burmah,  owing  to  the  excel- 
lence of  the  climate,  are  n>bu8t  and  healthy  look- 
ing. They  attam  the  avexage  length  of  human 
life,  and  children  especially  thrive  in  the  comitry. 
The  registndion  returns  show  that  in  Burmah  the 
deaths  of  children  under  live  years  of  age  are  in 
the  protjortion  of  27  to  85  of  the  total  deaths  at  all 
ages,  whereas  in  England  they  are  40  per  cent. 
Concerning  the  characteristics  and  peculiarities  of 
the  Burman,  much  nc^d  not  be  said.  His  virtues, 
which  are  many»  and  his  failings,  which  are  not  a 
few,  are  much  the  same  here  as  in  every  part  of 
his  tixtensive  count i*y.  He  here,  as  elsewhere,  dis- 
plays much  spasmixiic  enejgy  and  general  lazi- 
ness ;  much  lo%'e  of  feasts  and  shows  ;  much  dis- 
regard of  the  sacredness  of  limiian  hfe,  and  mucli 
bendern€*f>a  for  the  lives  of  inferior  meuihers  of  the 
animal  kingdom :  much  Jirrogante  and  incon- 
siderateness  when  placed  in  high  {K>sition  :  and 
last,  though  nut  least,  much  general  truthfulness, 
and,  among  unsophisticatetl  villagers^  the  verv' 
un-oriental  trait  of  l>eing  quite  unable  to  tell  a  spe- 
eit jtLs  falsehood,  —  a  trait  which  is  as  honorable  to 
himself  as  it  is  agreeable  to  those  who  have  the 
government  of  his  country.  His  occupations  are 
cultivation  on  a  small  scale  and  petty  trading. 
Actual  iKiverty  is  almost  unknown,  but  rirht^  ar*» 
never  accumulated.  The  Bur  man  is  strongly  dis- 
tinguished from  the  Indian  races  by  his  love  of 
sport  and  amut<emejit,  and  his  strong  turn  for  the 
ridiculous.  The  Bmrnan  is  in  every  way  a  marked 
contrast  to  the  Hindoo.  Their  women-folk  mix 
freely  in  all  social  gatherings  on  perfectly  equal 
terms,  and  form  a  very  important  factor  in  society. 

Proceeding  to  speak  of  Brititih  Burmidj,  Blr, 
HaJlett  said  tliat  only  one-half  of  the  area  of  that 
coimtry  is  culturable,  and  onlj^  one-seventh  of 
that  half  is  under  cnltivation.  Taking  the  present 
population  at  4,00<),0<J<),  there  is  room  for  24,000.- 
OOQ  more  without  overcrowding  the  province. 
Even  now  alxmt  LO+)(*,il*M)  tons  of  rice  are  exyiorted 
every  year»  after  feeding  the  tx)pulation,  cattle, 
and  elephants. 

It  is  therefore  certain,  that,  if  all  the  reehiimable 
waste  lands  w^ere  brtnight  into  tillage,  Burmidi 
would  he  unrivalled  as  a  granary.  The  population 
of  British  Bnmiah  has  increased  from  2,747,141  in 
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1872,  to  3,736,771  in  1883.  Trade  has  more  than 
kept  iMice  with  the  advance  of  population  and 
revenue,  as  the  following  figures  will  show  :  In 
1874  the  imports  were  £1,859,095,  and  in  1888, 
£3,772,887.  In  1874  the  exports  were  £8,480,407, 
and  in  1883,  £7,089,525.  The  relative  increase  of 
the  imports  is  somewhat  greater  than  the  increase 
in  exports:  but,  with  the  balance  of  trade  so 
strongly  in  favor  of  the  province,  its  capacity  as  a 
consumer  of  British  manufactures  is  very  un- 
perfectly  measured  by  the  actual  value  of  the  im- 
ports. Again :  the  comparatively  small  amount 
of  those  imports  demonstrates  conclusively  that 
upper  Biu-mah  has  acted  as  an  effectual  and  insur- 
mountable barrier  between  the  port  of  Rangoon 
and  those  illimitable  commercial  requirements  of 
western  China  and  the  Shan  states  which  it  has 
l)een  the  hope  of  the  government  and  merchants 
alike  to  ascertain  and  to  satisfy.  Rice  repre- 
sents 80  per  cent  of  the  total  exports.  The  other 
chief  exports  are  teak,  cotton,  jade,  petroleum, 
spices,  tobacco,  hides,  horns,  ivory,  India-rubber, 
shellac,  cutch,  and  drugs.  Of  these,  teak  forms 
7  per  cent  of  the  total  exports,  and  cotton  2^  per 
cent. 

The  statistics  of  the  province  show  that  one  of 
the  chief  wants  is  population,  —  a  want  which 
our  connection  with  India  and  China  would  make 
it  easy  for  Madras,  Bengal,  and  China  to  supply, 
thus  adding  materially  to  the  producing  capacity 
and  general  prosperity  of  the  province. 


HOME  RECENT  TEXT-BOOKS  ON  METHODS 
IN  MICROSCOPIC  ANATOMY, 

The  rapidity  of  the  improvements  recently 
made  in  methods  devised  for  carrying  on  all  kinds 
of  zoological  investigations  has  resulted  in  the 
establishment  of  journals  largely,  or  even  exclu- 
sively, devoted  to  the  diffusion  of  information  in 
technic.  The  amount  of  valuable  experience 
already  acquired  over  a  field  much  broader  than 
that  covered  by  the  older  text-books  on  histology 
has  rendered  it  imperative  that  the  sources  of  this 
widely  scattered  information  should  be  syste- 
matically reviewed  with  the  purpose  of  collecting 
its  important  and  really  valuable  elements,  and 
putting  them  into  a  shajie  convenient  for  use  both 
by  beginners  and  by  such  investigators  as  are 
wise  enough  not  to  waste  time  by  remaining  con- 
tent with  the  scanty  methods  and  appliances  of 
twenty,  or  even  ten,  years  ago. 

The  value  of  the  text-book  which  summarizes 
the  present  acquisitions  in  this  field  will  depend 
upon  several  things,  but  principally  upon  the 
critical  knowledge  and  experience  which  its  au- 


thor brings  to  bear  on  the  selection  of  material, 
and  the  method  of  treating  his  subject. 

Since  the  publication  of  the  first  part  of  Fol^s 
'  Lehrbuch  der  vergleichenden  mikrofikopiscfaen 
anatomic,*  *  in  1884.  there  have  appeared  aevetal 
books  having  this  general  purpose  in  view.  The 
immediate  aims  of  the  three  mentioned  below' 
are  not  quite  identical :  each  fills  a  place  not  folly 
occupied  by  either  of  the  others.  The  first  is 
primarily  intended  for  the  beginner,  to  whom 
sources  of  difiiculty  and  their  remedies  are  ex- 
plained ;  the  third,  while  intended  first  of  all  for 
*  the  instructed  anatomist,*  also  aims  to  be  of  use 
to  the  beginner ;  the  second  takes  a  middle  ground 
between  the  other  two,  in  that  it  does  not  aim  to 
be  '  an  exliaustive  treatise  of  the  subject  in  any  of 
its  aspects,'  but  endeavors  to  meet  *  the  every-day 
needs  of  a  zoological  laboratory.' 

In  a  small  pamphlet  of  about  forty  pages,  KCiken- 
thal  has  brought  together  concise  practical  direc- 
tions covering  the  more  important  of  the  recent 
technical  methods  employed  by  zodlogists.  The 
statement  in  the  preface  that  this  little  book  con- 
tains nothing  essentially  new  is  realized.  At  the 
same  time,  it  meets  very  satisfactorily  the  needs 
of  a  beginner :  for  the  selections  made  are,  on  the 
whole,  judicious ;  and  the  descriptions,  though 
brief,  are  intelligible  and  to  the  point.  Aboat 
one-thini  of  the  book  is  devoted  to  the  processes 
(illustrated)  of  embedding  (chloroform-paraflSne), 
sectioning,  and  afiixing  sections  ;  but  the  space 
devoted  to  embedding  in  gum,  albumen,  and  cel- 
loidin,  is  too  brief  to  be  of  much  service.  Its 
comimct  and  unpretending  form  puts  this  little 
pamphlet  within  easy  reach  of  every  beginner, 
and  those  to  whom  German  is  no  impediment 
will  find  it  serviceable. 

Whitman's  work  is  an  immediate  outgrowth 
from  his  editorial  labors,  in  connection  with  the 
department  of  microscopy  in  the  American  natu- 
ralist ;  but  it  is  uiuch  more  than  a  compilation  of 
matter  already  published  there.  Although  the 
book  is  called  *  Methodn  in  microscopical  anatomy,* 
etc.,  its  scope  is  somewhat  broader  than  that  of  tlie 
two  other  works,  for  *  material  and  methods^ 
sums  up  the  author's  view  of  the  needs  of  the 
zoological  laboratory  ;  and  upon  both  points  he 
aims  to  be  of  service. 

Part  i.  deals  with  general  methods,  which  are 

1  For  a  review  of  Fol'a  book  see  -Science,  vol,  ▼.  p.  510. 

'  Die  mikroakopUche  technik  im  zoologischen  praktikum. 
Von  Dr.  Willt  Kuekknthax.    Jena,  Fischer,  1885.    16». 

Methods  of  research  in  microscopiccU  anatomy  and  em- 
bryology.  By  Charles  Otis  WarrMAN.  Bostoo,  Oom^no, 
1886.   8«. 

The  microtomist'a  vade-mecum;  a  hand-book  of  the  meth- 
ods of  microscopic  anatomy.  By  Arthur  Bollbs  Lrc. 
Phlladelpbta,  Blakiston,  1885.    ld«. 
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Introduce  by  n  few  jm^es  ititendeci  U^  orient  tlie 
titn^lnner  m*  to  the  proper  seijuence  of  steps  in  the 
uauw  dilDctilt  work,  aiitl  to  acquaint  him  with 
thii  {ads  And  underlying  rensrins  connected  with 
IdDingf  hunlening,  an*l  Htoining.  Tlje  rliapter  on 
m^B^entn  (prfs^rvative,  miicentting,  tle<al<.ifying, 
ft-  >wed  by  methixls  of  staining,  meUdUr 

iiji  aiH,  and    hlearhing.      Microtoine«,    to- 

gt»UH-r  with  Uieir  auxiliaries  and  methods  of 
embedding  (freely  illnsti-iit*^!),  occupy  tM*o  chap- 
lers.  and  the*  retimining  t1»ree  of  the  tirHt  part  are 
lie  voted  U)  methods  of  fixing  serial  sec-tiontt,  t^i 
raottnting  media,  et^. 

The  «econd  pHrt»  winch  otvupiea  about  half  the 
iroluiiif>*  eontains  sc»me  inatter  not  jireviously  pub- 
tithed,  AI>out  tifty  pages  are  devoted  to  *  ent- 
bryoh*git*al  metlioiiB/  Thi^  ehapter  ftimjiibes 
much  valuable  information,  Imt  the  urrnngement 
lecives  the  luipreMSion  that  it  is  tJie  result  of  fortu- 
itous reading  rather  than  a  niethixlicaJ  searcli  for 
the  mfjst  valuable  things  within  the  8coi>e  of  the 
topic.  The  cliapter  on  'Times  and  places  of  ovu- 
lation '  serve"*  at  least  to  call  attention  to  the  de- 
sirability of  a  more  extensive  conipilation  of  the 
facta  hitherto  published  on  this  subject,  as  a 
means  of  aiding  less  «*x|>erienced  students  in 
Ibc^ir  aettrch  for  embryological  material.  The 
m«*ihodii  employed  in  stadyingkaryokinesis  during 

RB-di vision  and  in  the  preparation  of  nervous 
Bvue  are  c«»UBiilered  Bf,*parately  from  *  liistologica! 
liietiiod8/  without  any  very  apparent  reawon.  The 
imfxirtaiit  methodft  of  reconstructing  the  object 
from  microei*f>pie  ^sections  intrtxiuced  by  His* 
Bom,  and  others^  form  the  concluding  chapter, 
which  is  followed  In*  an  ap|iendix  principally 
devoted  to  recent  methods  of  injt*cting. 

Although  not  exiianstive.  nor  perlia]>8  sym- 
iiit»tricully  planned »  both  the  inatter  and  the  man- 
ner of  the  book  CH)mmend  it  to  every  advanced 
mid  advancing  zoDtogist  as  well  as  to  begiimers ; 
and  it  is  for  that  very  reason  tliat  one  interested  in 
real  tjcien title  iirogress  the  more  regret»  to  see  a 
publtaher  poaKSBed  of  the  ide^  that  hia  interests 
demand  the  production  of  a  b(x>k  twice  aa  bulky 
and  twir^  fi8  exjiensive  as  it  nee<l  be, 

'  k  is  the  uutcome  of  a  m<jre  pretentious 

4.     The  author  has  desired  to  produce 

\  cxiQcise  but  complete  account  of  all  the  methods 
preparation  that  have  Ijeen  recommended  aa 
iMefiit  for  the  purpose  of  microscopic  anatomy/ 
Whatever  opinion  one  may  entertain  alwint  the 
deninibility  of  a  manual  framed  on  »*>  catholic  a 
pAttfl,  It  must  be  admitted  tliat  the  author  has 
bruiight  Ujgether  an  immensi*  amount  of  material 
in  a  comjsict  and  handy  form,  wlueli  got»8  far 
toward  laayiug  it  will  get  used  :  for  the  Ijook- 
wImj  uiakes  books  for  any  but  people  of 


:^u|)erfluous  leisure,  must,  make  them  so  that  they 
c*an  be  consulted  without  waste  of  time, 

Notwitlifitanding  a  natural  prejudit*e  which  oni* 
exjx'riences  when  an  author  dechnes  to  use  his 
judgment  for  the  reader's  1>enefit,  it  must  h- 
granted  that  Lee's  work  is  not  edit^  without 
dlscnmination,  for  the  brief  but  valuable  intiif^ 
diictions  which  prt^nxle  the  more  important  tojiSot 
show  that  the  autfior  ia  fully  alive  to  the  prin 
ciplea  underlying  manipulations.  The  citation  ot 
the  soiurceM  of  the  formulae  gives  to  the  etutlent 
the  rtHpiisite  opj>ortunity  for  ready  verilication 
and  control,  and  the  plan  of  using  sejial  numbers 
ti>  indicate  the  snccessive  sections  of  the  IxKik  in 
economical  both  for  author  and  reader.  The  latter 
would  have  been  spared  much  time,  if  a  column 
for  page-referenct*s  had  bt»en  addeil  in  the  index. 

The  *  vade-mecum  *  is  practically  without  illus*- 
trations,  and,  jilthough  tiUpposed  to  l)e  *  exhaus- 
tive/ appearH  to  have  ignored  tire  im]»ortaut  aids 
to  killing  animalhi  in  a  distended  and  natural  eon- 
ilition  which  are  atforded  by  certain  stufiefying 
reagents,  such  as  nicotine,  chloral  hydrate,  etc* 

Tlie  author  defends  the  nature  of  his  publica- 
tion—  from  whieh  '"no  process  having  iiny  claim 
to  scientific  status  luts  l>een  rejeeted^  nor  any  (he 
trusts)  unwittingly  omitte<r'  —  on  the  ground 
that  (though  '*  a  large  prufx)i*tion  of  the  fomndai' 
are  quite  superseded  in  mmlem  practice")  ^*  some 
one  or  other  of  them  may  ijerhaps  serve,  in 
some  way  tliai  ciumot  now  l»e  foreseen,  to  sug- 
gost  some  new  method  of  value  ;  *'  and  he  enforces 
his  opinion  by  reference  to  the  bistt»nr'  of  the  use 
of  <;oiT(»Hive  sublimate.  He,  however,  uses  the 
knife  (and  how  could  he  fail  to?)  when  he  comes 
to  the  matter  of  'cements  and  varnishes/  The 
magnitude  of  the  undertaking  has  also  comfH'lle<l 
him  to  mcMiiiy  his  origiuiU  plan  of  making  the 
second  part  traverse  tlie  entire  field  of  histology 
and  microscopic  zootomy,  *"  giving  the  student 
detailed  instructions  for  the  examination  of  all 
structures  that  have  liitherto  Ijcen  studied,  and 
thns  making  him  entirely  independeut  of  all  help 
from  a  teacher/* 

The  author,  therefore,  hunts  himself  in  the 
special  part  to  alwiut  one- fourth  of  his  four  hun- 
dred iiages,  and  considers  in  it  *  only  very  8X)eidal 
cases/  such  as  cell-division,  the  microtomy  of  the 
human  brain,  etc.  The  histological  part  of  the 
field  lias  received  much  the  larger  share  of  atten- 
tion,  —  the  nervous  system,  nerve  tenmnatiom;, 
sense-organs,  lK?ing  very  fxdly  treated, — ^  and  the 
embryological  only  a  fragmentary  consideration. 
For  this  re-iuson  and  others,  the  works  of  Lee  and 
Whttnum  supplement  each  other  in  such  a  way 
that  no  one  actively  engaged  in  micmoooplc 
work  can  afford  to  dispense  with  either. 
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COOKING  AND  DIETING. 

It  was  the  privilege  of  the  writer  of  this  notice 
m  August,  1884,  to  listen  to  a  lecture  on  the 
chemistry  of  cookery,  given  at  one  of  the  confer- 
ences at  the  health  exhibition  in  London,  by  the 
genial  and  enthusiastic  author  of  the  volume  first 
named.  After  having  personally  urged  the  im- 
mediate publication  in  America,  in  book  form,  of 
his  papers  then  appearing  in  the  Popular  science 
monthly,  it  can  only  be  possible  for  the  present 
writer  to  urge  American  readers  to  avail  them- 
selves of  so  much  valuable  information  and  soimd 
sense,  served  up  with  so  much  entertainment  as 
Mr.  Williams  furnishes  in  his  manner  of  presenta- 
tion, —  a  manner  well  calculated  to  catch  the  popu- 
lar eye,  but  which  at  first  glance  may  prejudice 
the  scientific  reader.  A  critical  reading  from  the 
stand-point  of  a  cookery  chemist,  as  well  as  from 
that  of  a  chemical  cook,  has  failed  to  reveal  any 
errors  of  statement  as  to  the  present  condition  of 
scientific  knowledge  on  the  subject  of  cookery. 
There  are  many  doubtful  points.  It  is  true ;  but  they 
are  well  stated  in  the  volume  before  us,  and  the 
lines  on  which  further  research  is  needed  are 
clearly  indicated.  The  author,  himself  a  living 
exemplification  of  the  fact  that  good  cookery  al- 
lows good  health  and  good  spirits,  is  a  chemist  and 
metallurgist,  a  student  yet,  though  he  is  rather  past 
middle  life.  He  shows  himself  well  acquainted 
with  laboratory  methods  of  experimentation,  and 
also  with  practical  cooking. 

In  Mrs.  Henderson's  book  one  is  startled  to  find 
recommended  as  *  diet  for  tlie  sick '  a  slice  of 
Boston  brownbread,  with  cream,  for  breakfast: 
fricassee  of  cliicken,  with  potatoes  d  la  cr&nie,  for 
dinner ;  macaroni  and  tomato-sauce,  with  pear 
compote,  for  tea.  Evidently  the  author  means  by 
the  sick,  invalids  and  convalescents,  people  witli 
delicate  appetites  which  need  to  be  tempted  by 
dainty  service  and  pleasant  flavors.  The  book  is 
not  one  for  the  hospital  nurse,  but  for  the  lady  com- 
panion of  invalids  and  elderly  people  who  cannot 
take  exercise.  The  recipes  seem  to  be  excellent, 
and  the  directions  for  serving  so  as  to  increase  the 
enjoyment  of  the  food  are  admirable  in  j)oints  too 
often  overlooked.  The  author  has  endeavored  to 
incorporate  the  latest  theories  of  diet  into  the  cook- 
book with  an  enthusiasm  which  may  prove  to  be 
well  foimded,  and  which  may  not.  Grape-juice 
and  hot  water  have  become  pretty  well  established  : 
peptonized  foods,  koumiss,  and  whole  wheat  are 

The  chemUiry  of  cookery.  By  W.  Mattibu  Williams. 
New  Fork,  AppUton,  1885.    U\ 

Diet  for  the  sick.  A  treatise  on  the  values  of  foods,  their 
appUoatloD  to  special  coDditlons  of  health  and  disease,  and 
on  the  best  methods  of  their  preparation.  By  Mrs.  Mart 
F.  HcuDBBaoN.    New  Tork,  Harper,  1885.    12*>. 


less  certain  to  hold  their  own.  While  the  practical 
part  of  the  book  is  so  worthy  of  praise,  it  is  to  be 
regretted  that  the  first  chapter  on  the  chemic&l 
composition  of  foods  had  not  been  omitted^  or  at 
least  revised  by  a  chemist. 

Last  April  Mrs.  Caroline  Dall  delivered  an 
address  in  Washington,  D.C.,  before  the  Shak- 
speare  club  of  that  city,  on  which  occasion  she 
refuted  certain  statements  made  by  Mr.  Donnelly 
respecting  the  *  cipher,'  and  various  assertions  <^ 
other  parties  relative  to  the  ancestry,  educatioii, 
and  character  of  the  poet.  These  replies  have 
now  been  embodied  in  a  volume  of  some  two 
hundred  pages,  entitled  *What  we  really  know 
about  Shakspeare'  (Boston,  Roberts,  1885).  The 
author  declares  that  she  has  endeavored  to  pre- 
pare a  work  which  will  show  at  a  glance  sndi 
facts  pertaining  to  Shakspeare's  history  as  are 
substantiated  by  contemporary  testimonials  and  ex- 
isting documents.  In  this  she  has  admirably  suc- 
ceeded ;  but,  as  her  book  is  intended  principal^ 
for  the  use  of  beginners,  it  might  be  as  well  not 
to  confuse  them  with  theories  such  as  those  re- 
specting Anne  Hathaway*s  parentage,  and  her 
husband's  travels  in  Germany  and  Italy.  How- 
ever, aside  from  a  few  minor  speculations  of  this 
nature,  the  work  is  an  admirable  one,  which  can- 
not fail  to  assist  the  student  by  reason  of  its 
concise  chronological  arrangement,  and  the  ex- 
cellent index  which  terminates  the  volume.  Those 
who  are  familiar  with  the  plan  of  Mr.  Tweddell*8 
work,  published  some  thirty  years  ago,  will  ap- 
preciate the  labors  of  Mrs.  Dall ;  and,  in  view  of 
this  fact,  we  sincerely  trust  that  Mr.  Halliwell- 
Phillipps  will  forgive  her  for  misspelling  his  name 
whenever  she  has  had  occasion  to  quote  it. 


In  Grand  Lake,  Sandy  Lake,  and  other 
bodies  of  fresh  water  in  Newfoundland,  seals  are 
known  to  breed  in  abundance,  never  visiting 
the  sea.  Like  habits  are  said  to  be  found  in  these 
animals  inhabiting  Lake  Baikal  in  central  Asia, 
twelve  himdred  and  eighty  feet  above  sea-levd. 
In  a  pamphlet  by  Mr.  Harvey,  entitled  *  Across 
Newfoundland,'  the  author  is  of  the  belief  that 
these  fresh-water  lakes  of  Newfoimdland  have 
undergone  a  gradual  change  from  a  previous 
brackish  or  salty  condition,  and  that  the  inhabit- 
ants have  by  degrees  adapted  themselves  to  their 
changed  conditions.  Grounds  for  this  belief  are 
afforded  by  the  fact  tliat  other  large  bodies  of 
salt  water  in  Newfoundland  are  during  periods  of 
the  year  cut  off  from  the  sea,  and  might  readily 
become  permanently  separated. 
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COMMENT  AND  CRITJCISM, 
Db-  PERsrFOR  Frazer  of  Philadelphia  lias  re* 
cmitly  applied  com|xieit«  photography  to  teet- 
tng  the  genuineneaB  of  signatures.  He  first  ob- 
tsdneil  by  compOBite  photography  a  ataiidard 
eigxuitiioe,  and  then  he  eom]iared  this  with  the 
fjgimture  in  disjiute.  In  the  case  of  the  cotii[>o8itea 
of  the  befuls  on  coins,  or  of  portraita,  it  is  tacitly 
aflnuned  thttl  the  Toriation  oliaerved  is  due  to  a 
difference  of  tlie  subject  at  different  times,  or  to 
tlie  different  impression  which  the  same  enbject 
makes  on  different  artists.  In  the  case  of  hand- 
writings, however,  the  will-power  of  the  writer 
attempt8  to  reprc»duce  exactly  a  certain  combina- 
tion of  symbols  in  the  same  order  as  that  usually 
performed  ;  but  the  accidental  physical  obstacles 
or  nientHl  iufluenoee  render  thi«  iiupossible.  ^4 
pHvri^  it  would  seem  likely  that  a  compcjHite  of 
a  larger  number  of  signatures  would  show  an 
uidiTJdnalJtT  little  less  distinct  than  the  race, 
family,  or  pathological  ebaracteristics  which  thus 
far  it  has  been  the  aim  of  those  who  have  used 
lliis  method  to  portray.  In  point  of  fact  it  turns 
out  to  l^ie  the  Ciise  ;  but  what  was  not  foreseen  is 
eifually  true  :  tiz,,  that  the  very  variations  which 
appear  on  tlie  plate,  either  as  very  faint  lines  or 
BB  blora,  furnish  the  most  valuable  aid  in  deter- 
mining  whether  or  not  two  pieces  of  writing  are 
by  the  same  hand.  On  examining  carefidly  each 
letter  of  a  oompctsite  made  from  a  large  mmiber 
of  sigoatures,  it  is  found  that  the  variations  in 
writing  a  letter  at  different  times*  are  confined  to 
certain  of  its  parts,  and  are  not  distributed  equally 
OViT  the  entire  field.     Tims  not  only  is  there  more 

ty  in  letters  and  parts  of  letters  which  lie 
the  line,  but  in  the  tipjier  loofis,  dots,  and 
tstomm^  the  tendency  in  all  cases  thua  far  ex- 
soiined  is  towards  variation  in  one,  or  at  most 
two,  directions :  and  these  are  restricted  more 
Ihiui  tme  would  supfnise,  who  regards  without 
critit^d  analysis  the  writings  from  which  the  corn- 
were  made.  It  would  be  premature  at  this 
to  say  with  what  certainty  one  might  tell, 
■Iter  ail  extensive  experience  of  the  use  of  tlus 
■prt  of  analysis,  that  two  writings  were  or  were 
3Co.  lu.-taae. 


not  by  the  same  hand.  But  the  great  gain,  after 
all,  is  not  altogether  in  the  certainty  which  the 
method  renders  yxissible  (tht>ugh  this  camiot  be 
ignored),  but  in  the  fact  that  it  removes  the  judg- 
ment on  affairs  as  delicate  and  often  as  imp^irtant 
as  the  identification  of  handwriting  from  the  [los- 
sible  bias  of  personal  exjiert  opinion,  and  allows 
the  testimony  of  the  photograph  to  Ije  w*eighetl  by 
judge  and  jury  like  any  other  tf»tiraony.  So  far 
as  Dr.  Frtizer  has  yet  been  able  to  observe^  it  in  iui- 
IxjBsible  to  write  naturally  the  signature,  or  even 
the  liand,  of  any  other  person,  without  showing 
numerous  discrepancies  with  the  composite  plate. 
The  essential  re<[uisite8  to  making  the  plate  are  of 
course  as  many  signatures  as  iwjs&ible,alK3ut  which 
there  can  he  no  auspicion.  In  order  to  make  the 
letters  overlap  as  much  as  jiossible,  it  is  some- 
times found  necessary  to  photogniph  tliem  at  dif- 
ferent distances  from  the  camera.  It  is  a  curious 
fact,  that,  when  a  man  is  obliged  to  restrict  his 
whole  signature  to  a  Bjjace  less  than  that  to  which 
lie  i-^  accustomedf  he  will  insenttibly  make  a  change, 
which  is  usually  a  close  approximation  to  a  re- 
duced scale. 

In  the  number  of  Science  for  last  week  we 
noticed  the  railroad  running  across  the  deserts 
of  AEia  towards  Merv  and  Bokhara.  Tliis  week 
we  wish  to  call  attention  to  the  first  well-devel- 
oped plan  for  the  construction  of  a  railway  con- 
necting the  interior  of  Africa  with  the  Atlantic 
Ocean.  On  the  2M  of  December,  1885»  an  agree- 
nifnt  was  made  at  Brussels,  hetiveen  the  inde- 
jiendent  state  of  Kongo,  and  delegates  from  the 
Kongo  railway  company  of  Jlancliester,  granting 
to  this  company  the  right  to  construct  a  raOway 
to  connect  the  upper  and  lower  Kongo.  The 
delegates  of  the  EngHsh  company  were  Messrs. 
Hutton.  M.P,,  president  of  Manchester  chamber 
of  commerce  ;  Mackumon,  director  of  the  British- 
Indian  steam  navigation  company  ;  and  Stanley. 
Tlie  directors  of  the  railway  company  are  the 
three  delegates  before  mentioned ;  and  Meears. 
Adams*:>n,  president  of  the  shijj-canal  to  connect 
Manchester  with  Liverixiol ;  Jacob  Bright :  Lord 
Egerton  :  Sir  James  Ferguson.  M.P„  and  former 
governor  of  Btimlx^iy  ;  W.  H.  Htjuhlsworth,  M.P.; 
and  H.  M.  Steinthal  of  Manchester.     The  capital 
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will  be  five  million  dollars,  and  subBcriptions  will 
be  immediately  opened  in  the  capitals  of  the  four 
states  which  signed  the  general  act  of  the  confer- 
ence at  Berlin.  The  railroad  will  be  constructed 
within  the  territory  of  the  state  of  Kongo,  either 
on  the  south  side  of  the  river,  between  the  frontier 
and  Leopoldyille,  or  in  two  sections,  —  one  on  the 
right  bank  of  the  river,  and  the  other  on  the  left. 


Lieutenant  Taunt  of  the  U.  S.  navy  recently 
arrived  in  London  fi'om  the  Kongo,  where  he  has 
been  on  a  mission  for  the  government.  Mr.  Tis- 
dell's  report  of  a  visit  to  the  lower  Kongo,  in 
which  he  painted  so  black  a  picture  of  unsuccess 
and  sterility,  will  be  fresh  in  the  memory  of  our 
readers.  The  report  which  Lieutenant  Taunt  has 
to  render  bears  a  very  different  complexion :  he 
did  not  content  himself  with  a  hurried  visit  to 
Vivi  and  Stanley  Pool,  but  went  as  far  as  Stanley 
FaUs.  He  describes  the  lower  Kongo  as  in  the 
main  barren,  but  even  there  relieved  by  fertile 
spots.  The  administration  of  the  Kongo  state  is 
severely  criticised.  Lieutenant  Taimt  finds  that 
in  the  lower  Kongo  the  officials  do  not  retain  their 
offices  long  enough  :  this  is  presumably  to  be 
credited  to  the  extremely  unhealthy  climate, 
although  no  such  reason  is  given  by  Lieutenant 
Taunt.  On  the  upper  Kongo  he  found  the* 
officials  better  contented,  and  the  administration 
more  satisfactory.  It  is  understood  that  there  is 
no  prospect  of  Mr.  Stanley  proceeding  to  the 
Kongo  in  the  near  future  ;  and  there  is  a  tendency 
to  withdraw  all  officials  not  of  Belgian  nationality. 
Sir  Francis  de  Winton  has  retired,  and  has  been 
succeeded  by  N.  Janssen.  These  changes  may 
result  in  doing  away  with  the  jealousies  formerly 
existing  among  the  officials  of  different  national- 
ities. 

The  decline  of  cholera  in  southern  Europe 
has  afforded  ground  for  the  hope  that  the  epidemic 
had  nearly  ceased,  or  at  least  tliat  the  worst  was 
over.  From  recent  news,  however,  it  appears 
that  there  yet  exists  cause  for  apprehension.  The 
disease  has  broken  out  in  the  provinces  of  Cadiz 
and  Malaga,  and  quarantine  has  been  established 
at  several  seaports.  It  has  approached  the  fron- 
tiers of  Portugal,  and  it  is  very  possible,  if  not 
probable,  that  it  may  break  out  with  its  previous 
intensity  in  the  spring.  Not  only  in  Portugal, 
but  in  various  provinces  of  Spain,  evidence  seems 
to  indicate  that  the  end  of  the  epidemic  is  not  yet. 


On  another  page  will  be  found  the  proceed- 
ings of  the  first  meeting  of  the  Indiana  academy 
of  sciences.  This  society  enters  upon  its  existence 
under  auspicious  circumstances,  and  its  future 
progress  will  be  watched  with  interest.  The  list 
of  names  of  the  officers  or  participants,  as  given, 
includes  not  a  few  of  men  of  acknowledged 
ability  ;  and  there  certainly  seems  to  be  sufficient 
material  among  the  scientific  workers  of  Indiana 
to  make  the  academy  a  success.  Other  state 
academies  have  led  a  feeble  existence,  £rom  lack 
of  material  or  proper  management ;  may  it  be 
hoped  that  the  future  of  the  present  one  will  be 
brighter. 

THE  COMPETITION  OF  CONVICT  LABOR. 

Back  of  all  the  discussion  as  to  the  various 
methods  of  employing  convicts,  one  of  which  was 
commented  on  in  a  recent  number  of  this  journal 
{Science,  No.  153,  p.  28),  lies  the  complaint  that 
any  method  whatsoever  of  utilizing  convict  labor, 
save  in  the  work  about  the  prisons,  results  in  a 
competition  with  free  labor  which  is  unfair  and 
injurious. 

The  idea  that  this  competition  really  exists  in 
an  appreciable  amount  has  taken  possession  of 
so  many  minds,  that  we  offer  a  few  statistics  on 
the  subject.  It  may  at  once  be  admitted,  that 
were  all  the  60,000  convicts  in  this  country  em- 
ployed in  a  single  industry,  under  one  scheme  of 
management,  the  effect  would  be  that  an  enormoos 
addition  would  be  made  to  the  productive  capacity 
of  that  industry,  and  consequently  prices  might 
fall,  and  a  reduction  of  wages  result.  But  this 
hypothesis  is  as  far  from  the  truth  as  possible. 

In  1879  Col.  Carroll  D.  Wright  (•  Eleventh  an- 
nual report  of  the  Massachusetts  bureau  of  the  statis- 
tics of  labor,'  p.  112)  stated  that  such  convicts  as 
were  employed  at  any  kind  of  labor  whatsoever 
throughout  the  whole  United  States  were  40,12S 
in  number,  and  were  distributed  among  129  penal 
institutions.  Of  this  number,  28,524  —  22,288  males 
and  1,286  females  —  were  employed  in  108  kinds 
of  industries  requiring  skilled  labor;  11,668  — 
11,450  males  and  218  females  —  were  employed  in 
25  kinds  of  industries  requiring  unskilled  labor ; 
the  remaining  4,930  were  employed  in  prison 
duties.  These  28,524  convicts,  employed  in  pro- 
ductive skilled  work  in  the  prisons  of  the  United 
States,  were  competing  (ibid.,  p.  114)  with  666,625 
workmen  employed  in  the  same  states  upon  the 
same  kind  of  work,  and  with  1,269,240  in  the 
whole  United  States  engaged  in  the  same  produc- 
tive industries  that  were  carried  on  in  the  prisons : 
therefore  the  percentage  of  convicts  to  free  laborers 
was  1.88. 
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Stnall  as  tliis  malce^  the  force  of  the  cx)mpetition 
ap^ieiar,  the  real  effect  \i  amaller  stilL  The  com- 
peting power  of  the  prisons  was,  as  appears  ab«"»ve, 
28,524  coovicts.  But,  relying  on  the  most  scien- 
tific te5t«  and  measures  that  the  Elnglish  prison 
managers  have  been  able  to  apply  to  the  productive 
force  of  conrict  labor,  wo  find  that  it  takes  the 
Jftbor  of  two  convicts  to  equal  that  of  one  free 
er    (eee  *Keport    of    the    superintendent   of 

le  pni^ons  of  the  state  of  New  York  for  the  year 
1884/  p.  24).  This  results,  of  course^  from  the  low 
meotal  and  moral  efjuipment  of  the  average  eon- 
rict,  a«  well  as  from  the  peculiar  conditions  under 
which  prison  labor  is  carried  on*  As  it  is  a  well- 
known  fact  that  the  artisans  in  the  United  States 
accomplish  more  work  in  a  given  time  than  their 
European  competitors  do,  it  will  be  necessary  to 
allow  for  a  ji»omewhat  higher  standard  of  convict 
lobor*  Putting  this  allowance  at  10  per  cent,  we 
find  that  the  productive  labt:»r  of  ao  American 
ccmvlr-t  \9  m>  percent  of  that  of  the  free  workman. 

'  ,  while  the  percentage  of  convicts  to 

fr»  •  rs  wa»  1.^3.  the  coni|^>etitive  productive 

power  of  the  former  was  only  three-fifths  of  that* 
or  1.1  per  oenL  And  it  is  this  minute  percentage 
of  competition  that  has  caused  all  the  hue  and 
cry  against  convict  labor. 

In  a  recent  paper  on  ■  Th©  rate  of  wages,*  Mr. 
Eklwarrl  Atkinson  of  Boston,  basing  bis  statistics 
<m  the  cenifus  of  lKH(j.  states  that  17.44)U,(K)0  per- 
sotiF  are  engaged  in  some  gainful  occupation.  Of 
Ibis  number,  150,000  are  in  government  employ  : 
Ml  there  remain  17,250,000  producers,  who,  by 
rjccbanging  products  with  others,  also  obtain  the 
meana  of  living,  and  thereby  become  eonsumer^t, 
1.050,000  of  these  are  engaged  in  mental  rather 
than  manual  work  ;  such  are  clergymen,  lawyers, 
teachers,  artists,  chemists,  engineers,  officials  of 
banks,  railroads,  insurance  companies  and  corfK> 
niiiofis.  merchants,  traders,  and  dealers.  When 
Ibese  are  deducted,  we  have  a  remainder  of  16,- 
S0O,UO0,  who  constitute  the  actual  working- claes. 
T^OOOpiMMl  nf  these  are  farmers  an<l  farm-laborers, 
the  rest  are  artisans,  mechanic*),  clerks, 
operatives,  domestic  servants,  and 
other  wage  earners.  The  pnxlucts  of  the  me- 
rhanicat  industries  of  the  United  States  amount 
to  snore  than  five  thousand  million  dollars  an- 
ttually.  The  total  protiuct  of  the  state  prii?ons  of 
tbr  country  is  not  over  twenty  millions  i>er  annum, 
or  two-fifths  of  one  per  cent  of  the  whole  manu- 
fSftdured  products  of  the  country  ;  and  this  tlgme 
ii  ciibtained  by  taking  prison  labor  at  a  valuation 
of  two  dollars  per  day,  ^ the  average  price  for 
lalfor  oulaide  of  prisons.  As  the  convicts  earn,  on 
an  avera^t  only  forty  cents  a  day,  their  eam- 
represent  a  product  of  less  than   one-fifth 


of   one   per  cent  of  the  producte  of  the   United 
States. 

We  are  convinced  that  those  who  participate  in 
the  crusade  against  the  employment  of  convicte 
in  productive  industries  on  the  ground  of  unfair 
competition  with  free  labor,  are  innocent  of  any 
acquaintance  with  the  facts  and  figures  that  bear 
on  tlie  question,       Nicholas  Murray  Butler, 


THE  NEW  VOLCANO  IN  THE  PACIFIC. 

The  New  Zealmui  herald  of  Nov.  3  contained 
the  following  account  of  the  recently  reported 
new  volcano  in  the  Pacific  :  — 

**  In  ye9terd,*iy'8  paper  we  stated  the  news  brought 
by  the  schooner  Maile,  that  a  new  and  vast  volcano 
had  arisen  in  the  Pacific  Ocean.  A  corresiiondent 
in  Tonga,  dating  Oct.  10,  gives  the  following  par- 
ticnlars  :  'At  daylight  on  the  13th  of  this  month 
(Oct<iber^  we  ohaerve<l  dense  volumes  of  steam, 
snirjke,  and  clouds,  ascending  in  a  N.  N,  W.  direc- 
tion, At  one  oV'l«H^.k  p.m.  on  the  same  day  pro- 
ceeded in  the  Sandfly  m  that  direction,  having  on 
board  the  Premier.  Mr.  Baker,  Jlrs.  Baker,  two 
Misses  Baker,  >lr.  S.  W.  E,  Btiker,  Miss  Tuckow, 
Dr.  Buckkmd,  Rev.  Mr.  Watkin,  Mr,  F.  Watkin, 
Mr.  Wilson,  Mr.  S,  Roberts,  Pi-ince  Liponie,  Chief 
Tongi,  and  sev^eral  others  ;  sailed  sufficiently  close 
tliat  evening  to  see  that  it  was  a  submarine  vol- 
canic ei"iiptii)n.  t'onsidering  it  not  prudent  to 
approach  it  any  closer,  night  coming  on,  and  think- 
ing there  might  possibly  lie  a  set  of  currents 
towards  it,  shortened  sail,  iiiid  worked  to  wind- 
ward of  it,  keeping  it  at  a  re^pectxible  and  com- 
fortiible  distance  from  us  diu-ing  the  night.  In 
the  morning  at  daylight  made  sail  with  a  fresh 
breeze  from  E.  S,  E,  About  eight  a.m.  my  judg- 
ment wttH,  we  were  about  U  to  3  miles  from  the 
crater,  it  liearing  then  about  N.  W.  I  have  not 
words  to  express  my  admiration  and  wrmder  ^t 
its  changing  splendor.  Eruptions  take  place  every 
one  or  two  minutes,  changing  its  appeiirance 
every  s«?cond  like  a  dissolving  view.  I  can  only 
say  it  w^a^  one  of  the  most  awfully  grand  sights  I 
ever  witnt^sseil  in  all  my  life  on  the  high  seas. 
And  now  f<jr  the  pt»sition,  as  near  as  I  have  lieen 
able  to  calculate  at  present,  of  the  iskmd  that  has 
been  tlirown  up  by  this  volcanic  eruption.  It  is 
on  the  S.  E,  edge  of  Culebras  reef,  as  placed  on 
the  chart  by  H.  M,  S.  Falcon  in  186.'5,  and  N.  N, 
W.  i  W,  magnetic,  14  to  15  miles  from  the  island 
of  Honga  Tonga.  As  to  the  size  or  extent  of  the 
island  thrown  up,  I  am  at  present  unable  to  state 
corret^tly,  there  being  so  much  steam  and  clouds 
hanging  about  and  over  it :  but  T  should  imagine, 
from  what  little  I  could  see  of  it,  that  it  was  from 
a  to  3  miles  long,  8.  W.  and  N.  E.;  height  about 
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60  ft.;  lat,  20°  21' S.;  long.,  ITS'*  28' W.  position 
of  Sandfly  Island,  for  we  saw  it  rise.  Got  back 
again  just  too  late  to  enter  the  reefs  to  Tonga. 
Anchored  at  Nukualofa  at  ten  a.m.  on  the  15th. 
We  had  lovely  weather  all  the  time,  a  nice  S.  E. 
wind,  and  every  one  seemed  highly  gratified  with 
what  he  had  seen.^ " 


THE  RECENT  COLD  WAVE. 

The  accompanying  minute  maps  are  reduced 
from  daily  weather-charts  publifihed  by  the  signal 
service,  and  represent  certain  features  of  the 
weather  during  the  passage  of  the  recent  severe 
cold  wave.  The  series  of  six  maps  (figs.  1  and  2), 
designed  to  show  the  changes  of  temperature  from 
Jan.  7  to  Jan.  12,  are  crossed  by  a  heavy  line  that 
marks  the  altitude  of  0°  F.  as  determined  by  the 
observations  at  7  a.m.   on  successive   mornings. 


the  same  time  an  area  of  high  preBSure,  with  very 
low  temperatures,  stood  in  the  far  north-west 
As  is  stated  by  Lieutenant  Woodruflf  in  his  recent 
note  on  cold-waves,  areas  of  high  pressfure  extend 
to  the  south  and  east  with  their  low  temperatures, 
while  the  antecedent  storm-centres  move  ofif  to  the 
north-east.  The  wave  here  considered  belongs  to 
the  third  of  Woodruffs  classes,  inasmuch  as  it  first 
spread  southward  to  Texas,  and  then  east  and  north- 
eastward to  the  Atlantic  coast.  On  Jan.  8,  when 
the  storm-centre  was  near  Mobile,  a  fine  *  norther/ 
such  as  would  have  delighted  Redfield,  swept  down 
the  plains  to  the  Gulf,  and  Galveston  was  only 
about  ten  degrees  warmer  than  Duluth.  The  zero 
isotherm  stood  just  west  of  the  Mississippi,  run- 
ning nearly  north  and  south  for  about  seven  hun- 
dred miles.  During  the  next  three  days,  while 
the  storm  moved  off  over  Labrador,  the  cold  wave 
crept  up  the  Ohio  valley,  where  the  teinp«:ature 
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Fig.  2. 


To  the  north  of  it,  the  dotted  area  extends  to  th  e 
isotherm  of  30°  below  zero ;  the  space  shaded  with 
lines,  farther  north,  being  colder  still.  The  un- 
shaded part  of  the  maps  contains  the  tempera- 
tures between  0°  and  30^  above  ;  the  next  belt 
covers  temperatures  from  30°  to  50°;  and  in  a  few 
of  the  maps,  temperatures  above  50°  appear  in  the 
extreme  south. 

On  the  morning  of  Jan.  7,  a  storm-centre  of 
moderate  intensity  lay  in  southern  Texas,  having 
come  across  northern  Mexico  from  the  Pacific  ;  at 


then  stood  distinctly  lower  than  in  Michigan,  two 
hundred  miles  farther  north.  At  last,  on  Jan.  11 
and  12,  the  zero  isotherm  turned  well  north  over 
the  plains  as  more  moderate  temperatures  re- 
turned. 

The  most  interesting  phase  of  this  spell  of 
weather  was  doubtless  that  presented  on  the 
morning  of  Jan.  9,  when  the  storm  had  developed 
into  a  true  cyclone,  with  nearly  circular  isobars, 
and  remarkably  low  pressure  af  its  centre  in 
southern  New  Jersey.     At  this  time  the  barometer 
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At  Phjiailelphia  read  (rtHluced  to  sea-level)  2».tt9  : 
it  ^Bras  90,81  ill  the  antiryclonic  centre  near  Lake 
Winnipefr,  a  difference  of  over  two  inches  in  only 


Fig.  3. 

I»4flO  mlleB^  This  m  illustrated  in  fig.  3,  which 
^et  tlie  isobars  for  every  even  t^nth  of  an  inch  ; 
itdiowB  nlso  the  area  (dotted)  over  which  snow 
was  falUzig  at  lliis  time :  and  Uie  storm-tniek  is 
tnured  hy  a  heavy  broken  line,  with  a  cross  and  a 
dull?  to  mark  the  place  of  the  centre  at  seven 
o*ciock  in  the  morning  while  it  hiy  within  our 
territory.  The  numerous  wrecks  alonj;  inir  c*>ast 
ntt€et  the  violence  of  the  winds  at  tins  time. 
When  the  monthly  weather  review  for  Januaiy 
comes  outt  we  sliall  hope  to  find  a  dc^tailed  ac- 
^^NiDt  of  this  atorin,  especially  from  those  stations 
ig  the  coast  that  lay  close  on  the  path  of  its 

rtre. 

Fig.  4,  for  the  same  date,  is  designed  to  illus- 
trate the  extraordinarily  low  temj)eratiire8  brought 
by  th«?  cold  wave  in  the  rear  of  the  cyclone.     The 


Fio.  4. 

ff»*  M  res  for  January*  are  t.tken  from 

Li  ♦  t  y's  m  on  ograph  ( 188 1 ),  and  d nt  wn 

In  hftjkcu  ILneri  for  every  ten  dejt^reee.  By  com- 
fiftring  these  with  the  six  temperature  maps  above, 
the  Amount  of  de|tfirtiire  from  the  normal  may  be 
estiiBAted.  Tlie  departure  for  Jan.  9  ia  given  by 
two  «hacled  areas,  showing  a  depression  of  thirty 
and  forty  degrees  respectively;  this  depression 
bring  calctilated  from  the  mean  January  tempera- 
tare  ftt  7  A*M.,  as  given  in  the  chief  dgnal  officer's 


report  for  1884.  Tlie  temperatures  reached  in  the 
southern  states  on  this  and  the  following  days  are 
in  all  cases  close  to  the  recorded  mininmm  of 
earb'er  years,  and  in  many  cases  are  lower  tlian 
any  thing  known  in  the  signal-service  stations 
there.  Altogether,  the  storm  and  the  cold  wave 
are  perfect  examples  of  their  impleasant  kind. 


AMERICAN  JOURNAL    OF  ARCHEOLOGY. 

The  fourth  numtxr  of  the  American  jmtrttal  of 
archeology,  which  \nm  just  appeared  in  Baltimore, 
completes  the  first  volume,  and  fully  sustains  the 
liigii  exfiectations  which  were  entertained  of  ita 
management.  Nearly  five  hundred  pages,  illus- 
trated by  eleven  platee  and  sixteen  figures,  liave 
been  given  to  the  subecribers ;  but  the  quality  of 
the  articles  is  more  noteworthy  than  the  quantity. 
No  other  archeologieal  journal  of  any  coimtry 
affords  m  comprehensive  a  view  of  the  progreas 
of  investigation  and  discussion.  All  important 
reviews  and  monographs  and  books  are  noticed 
by  comjictent  readers  and  critics,  whose  names 
are  apjiended  as  authority  for  the  atatemente 
which  are  preeente«L  The  proceedings  of  soci- 
eties are  also  recorded.  Although  chiefly  con- 
cerned with  the  archetilogy  of  civilized  nations, 
prehistoric  remains  are  not  neglected  ;  but  the 
effort  is  made  to  represent  in  one  journal  all  the 
varied  movements  of  the  science.  The  managing 
editor.  A.  L.  Fnithingham,  jun.,  Pli.D.,  by  liig 
complete  familiarity  with  the  French,  Italian,  and 
Gennan  languages,  and  by  his  long  residence  in 
Rome,  bai^  Ix'come  acquainted  with  the  leading 
authorities,  and  has  U^en  rd*le  to  secure  their  en- 
coiu*ageraent,  and  to  a  considenible  extent  their 
co-operation  in  Ills  undertakuig-  A  list  of  those 
Eiiroi^eans  who  have  already  made,  or  who  have 
promised  at  an  early  flay  to  uwke.  contributions 
to  the  Ameri<*€m  jouniol  of  atTheotogy,  includes 
the  names  of  sncli  well-knowTi  ijersons  as  Piper  of 
Berlin  ;  Relier  of  Munich  ;  MicliaeUs  of  Strawsburg  ; 
Schreiher  of  Leipzig: ;  Ramsay  of  Oxford  ;  Babelou, 
Reinach,  Mftntz,  and  de  Marpy,  of  Paris ;  de  Rossi, 
Marucchi,  and  Helbig,  of  Rome;  Hildebrand  of 
Stockholm  ;  LamViros  of  A!  hens :  and  many  more. 
Many  of  our  coimtrj^men  are  alsii  enlisted  in  the 
enterprise. 

With  sui'li  an  array  of  aames,  a  good  series  of 
papere  would  of  course  be  expected,  and  the  re- 
salt  has  been  satisfactory.  In  the  latest  numlier 
the  most  noteworthy  article  is.  perhajis,  that  of 
lYofesaor  Merriam,  on  that  remarkable  code  re- 
cently discovered  at  Gortynia  in  Crete.  8o  long 
ago  as  1857,  an  inscrilied  stone,  built  into  the 
walls  of  a  mill  on  the  banks  of  the  Cretan  river 
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LethaioB,  was  discovered  by  M.  Thenon,  and 
afterwards  transferred  to  the  Louvre.  Its  mean- 
ing was  deciphered  by  M.  Br^  in  1878.  In  1884, 
Halbherr,  a  pupil  of  Comparetti,  discovered  on 
the  same  site  four  columns,  with  additional  parts 
of  the  inscription.  A  few  months  later  eight 
more  colimins  were  disclosed  by  Fabricius.  Dr. 
Halbherr  returned  again  last  summer  to  his  task, 
but  no  additional  inscriptions  were  found.  The 
text  thus  graduaUy  brought  out  is  now  printed 
with  a  trsmslation,  and  with  critical  comments, 
by  Professor  Merriam,  who  comes  to  the  con- 
clusion that  the  inscription  is  probably  of  tlie 
period  of  Solon.  Our  space  will  not  permit  a 
fuller  account  of  this  wonderful  monument,  in- 
teresting not  only  to  archeologists,  but  to  students 
of  historical  law  and  the  history  of  civilization. 
Professor  Merriam  is  to  continue  his  discussion 
in  the  following  numl)er  of  the  journal. 

S.  Reinach,  lately  in  the  French  school  at 
Athens,  describes  a  l)eautiful  statue  of  Artemis, 
lately  discovered,  and  now  in  the  Tchinley-Kiosk 
museum  in  Constantinople.  The  editi)r.  Dr. 
Frothingham,  has  an  illustrated  article  on  the 
revival  of  sculpture  in  Europe  in  the  thirteenth 
century,  and  begins  a  series  of  notes  on  Christian 
mosaics.  The  other  main  article  is  by  Mr.  W.  H. 
Holmes,  on  the  monoliths  of  San  Juan  Teotihua- 
can,  Mex.  Our  notice  would  be  incomplete  if 
it  did  not  include  a  reference  to  a  second  article 
by  Reinach  on  the  base  of  an  archaic  bronze 
statue  from  Mount  Ptous,  which  has  an  interest- 
ing and  enigmatical  inscription.  Babelon*s  ar- 
ticle, running  through  fifteen  pages,  on  Greek 
and  Roman  numismatics,  is  also  full  of  interest. 
But,  valuable  as  are  all  these  special  papers,  many 
readers  will  find  still  greater  advantage  in  having 
at  command,  in  a  single  number  of  this  journal, 
forty-three  pages  of  archeological  news  from  all 
parts  of  the  world,  including  fresh  intelligence 
even  from  Cambodia  and  Hindustan. 

QEOQRAPHICAL  NOTES. 

Color -sense  of  the  Fijians.  —  Schwarzbach 
writes  from  Sydney  in  regard  to  the  color-sense 
of  the  Fijians,  which  he  has  been  investigating. 
They  have  no  abstract  word  for  color,  but  merely 
color-names.  They  have  one  name  for  black, 
which  also  includes  all  shades  of  blue,  one  for  red 
and  reddish  tints,  for  white,  for  green,  and  for 
yellow.  When  asked  to  define  more  exactly  some 
intermediate  tint,  they  use  some  such  phrase  as 
*  it  is  like  a  bird.'  Having  examined  over  two 
thousand  Hottentots,  Malays,  Melanesians,  Austra- 
lians, Maoris,  and  Polynesians  for  color-blindness, 
not  a  single  instance  was  found  ;  and  the  writer 


believes  it  to  be  confined  to  the  white  race,  and  a 
defect  due  to  influences  c(mnected  with  civilised     I 
life.  1 

Some  local  dialects.  —  Pinart  states  that  the  use 
of  the  Aino  tongue  on  the  Kurile  Islands,  alreadj 
affected  by  the  Aleut  population  brought  there  by 
the  Russian  fur  company,  has  become  practically 
extinct  except  on  Iterup  and  Urup,  the  two  prin- 
cipal islands.  Since  the  cession  of  the  group  by 
Russia  to  Japan,  the  influx  of  Japanese  has  been 
such  as  to  greatly  dilute  the  already  sparse  popu- 
lation ;  and  it  is  also  said  that  on  the  island  of 
Yesso  the  use  of  the  Aino  tongue  is  rapidly  de- 
clining, while  mixture  of  blood  by  marriage  with 
the  Japanese  is  on  the  increase.  The  same  au- 
thority announces  that  in  the  midst  of  the  moun- 
tains of  the  Sierra  Tutotepec,  in  Mexico,  especially 
at  the  village  of  Huehuetta,  is  a  tribe  known  as 
the  Tepehuas,  or  mountaineers,  but  who  call  them- 
selves Ulmeca.  These  people,  M.  Pinart  believes, 
speak  a  dialect  essentially  similar  to  the  Totonak, 
and  are  probably  the  last  remnant  of  the  Olmek 
people  referred  to  by  early  writers.  There  are 
about  four  thousand  of  them,  and  their  manners 
and  customs  are  peculiar  in  many  respects. 

Slavery  in  Madagascar.  —  In  connection  with 
a  discussion  of  the  condition  of  society  in  Madagas- 
car, some  interesting  details  have  recently  been 
made  public  in  regard  to  slavery  on  that  island. 
It  appears  that  somewhat  more  than  half  of  the 
population  of  four  millions  are  in  a  state  of  servi- 
tude.  Though  the  slave-t  rade  has  been  prohibited, 
and  the  individuals  brought  from  Mozambique  for 
sale  have  been  freed  by  royal  edict,  there  is  still 
in  the  outlying  districts  a  surreptitious  trade  in 
slaves,  supposed  to  amount  to  several  thousand 
per  annum.  Of  the  people  recognized  as  slaves 
there  are  two  classes,  —  those  of  the  Hova  race, 
who  have  become  so  by  the  action  of  law,  which 
prescribes  slavery  as  a  punishment  for  various 
misdemeanors  and  for  bankruptcy ;  and  the  An- 
dovos,  who  aie  prisoners  of  war  taken  in  the  con- 
flicts between  the  Hovas  and  other  indigenes. 
There  are  no  plantations,  and  field-work  as  a 
regular  labor  is  almost  unknown.  The  free  Hovas 
are  not  permitted  to  marry  slaves  ;  and,  on  the 
other  hand,  those  of  the  slaves  who  have  become 
so  on  account  of  debt,  etc.,  are  not  permitted  to 
marry  among  the  Andovo«,  who  are  regarded  by 
them  as  much  their  inferiors.  Slavery  with  the 
Hovas  takes  mostly  the  patriarchal  form.  Apart 
from  those  employed  as  workmen  or  domestic 
servants,  many  are  practically  free,  only  being 
required  to  pay  tribute,  as  of  a  fagot,  for  instance, 
on  the  Hova  New- Year.  Those  who  live  with 
their  masters  eat  at  the  same  board,  converse 
freely  with  them,  and  frequently  use  such  terms 
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dC  wddf^m  at  would  be  literall j  appropriate  only 
fHim  children  of  the  master  of  the  house.  Many 
have  h^mBes  and  fanns  of  their  own,  grivinj?  a 
dliarp  of  the  crop  to  tlie  master,  who  can*  but 
rarely  does,  claim  the  whole  of  it.  Slaves  can 
iwe  their  earnings  to  buy  their  freedom  if  they 
call  nccumuiate  enough  to  do  ho,  and  they  are 
frwjuenily  ownere  of  «»ther  &Iavew.  They  g»^ueraUy 
uiuke  tbeir  own  barKniiiB  for  wages  if  they  go  out 
%^  porters  or  domestics,  and  reckon  with  their 
owner  themselves  The  condition  of  tlie  slaves  is 
much  harder »  however,  among  the  Sakalavas,  in 
the  north-east  part,  of  the  island,  —  a  trilx?  hostile 
to  the  Hovas,  and  still  pagans,  by  an  alleged 
ti^Baty  with  whom  the  French  liave  acqiiiied  those 
'rights*  which  they  have  for  stime  years  been 
vainly  endeavoring  to  enforce  upon  the  Hovtis. 
With  the  latter,  since  their  conversion  to  Chris- 
tianity, a  gradual  and  important  amelioration  haa 
place  in  the  matter  of  slave-holding,  and  the 
ilies  of  criminak  are  now  no  longer  liable  to  be 
ibid  into  a  etate  of  servitude, 

ASTRONOMICAL  NOTES. 

The  zodiacal  liitlit.  —  Profeasor  Searle  of  Har- 
vard college  observatory,  in  a  paper  recently 
pQblJ«herK  bas  continued  his  interesting  investi- 
gations on  the  zodiacal  bght.  This  peculiar 
pbenomeiioQ  ia  aup|>0Bed  to  l)e  due  to  finely 
dirided  matter  of  aome  kind  illuminntcd  either 
by  direct  sunlight  or  by  the  result  of  electrical  or 
ch€>nuc«1  action.  This  matter  may  be  only  a  por- 
tion of  the  atmosphere  or  of  some  cosmical  ma^s 
or  lees  homogeneous,  but  illumi nation  ia 
imed  to  be  confined  within  certain  Limits; 
and  the  difficult  task  of  the  observer  has  Ijeen  to 
attempt  to  define  these  limits*  As  a  result  of 
the  present  infjuiry,  there  would  seem  to  be  reation 
think,  that  after  allowing  for  atmospheric 
ti<:»n,  which  probably  affects  the  apparent 
m  largely,  the  zodiacal  light,  as  seen  during 
llu^  second  half  of  the  nineteenth  century,  has 
bad  a  more  northern  latitude  near  the  longitude 
l*JOf^  tluin  near  the  longitude  0^,  Further jnore, 
tk  careful  study  of  the  dLstribution  of  the 
in  the  Durchmustenmg,  Profensor  Searle 
thatt  "  upon  the  mete<.iric  theory  of  the 
light,  it  ia  to  be  expected  that  a  eon- 
tlcitioiia  zixliacal  band  should  be  present ;  but  the 
question  of  its  actual  visibility  i»  c*»mplicaled  by 
the  idiglit  maxima  of  stellar  density  which  are 
ited  along  Uiose  parts  of  the  ecliptic  most 
It  aoceeaible  to  observation  from  stations 
thi*  northern  hemisphere."  And  finally,  from 
au  examination  of  the  elements  of  the  first  237 
WQtUd   seem   that  tlie  bt»lt   of  skv 


occupied  by  the  projections  of  their  orbita  pre- 
sents certain  j>ecidiarities  whicli  correspond  to 
those  of  the  zodiacal  light,  and  suggest  the 
hy]X)theBi8  that  the  light  may  be  j>artly  due  to 
n^inute  objects  circidating  in  orbits  like  those  of 
the  smaller  planets, 

U.  S.  naval  observatory.  —  Vol.  xxix.  of  the 
publications  of  the  Naval  observatory,  now  in 
press,  will  contain,  in  addition  to  the  regular 
series  of  astronomical  and  meteorological  obser- 
vations for  1882,  a  valuable  appendix  by  Professor 
HbU  on  the  orbit  of  lapetus,  tlie  outer  satellite  of 
Saturn;  an  appendix  by  Profeasor  Harknt^'j  on 
the  flexure  of  transit  instrumenta ;  and  a  third 
Hpi>eudix  by  Commander  A,  D,  Brown,  giving 
the  observations  of  the  partial  solar  eclipse  of 
1885  Jfarch  10,  made  at  the  oh6ervat*jry,  and  also 
oljaervatiojis  uiade  by  several  volunteer  partica 
neai*  the  line  where  the  annular  phase  was  visible. 

Lord  Rossc's  observatory,  Birr  castle.  —  We 
have  recently  receivtHl  two  pap>era  communicated 
by  the  Earl  of  Rospe  to  the  Royal  DubUn  society, 
and  rejjrinted  from  voL  iii.  (second  series)  of  the 
Scientific  transactions  of  the  society.  The  first 
of  these  pai>ers  is  a  series  of  notes  by  Dr.  Boed- 
dicker,  on  the  asiHK't  of  the  planet  Mara  in  1884. 
accompanied  by  a  lithographed  plate  giving  thir- 
teen sketches  of  the  markings  on  the  planet's  sur- 
face. Tlie  second  paper  is  also  by  Dr.  Boeddicker, 
and  contains  the  residts  of  observations  made  tm 
the  changes  of  heat  from  the  moon  during  the 
total  eclijjse  of  1884  Oct.  4.  From  these  observa- 
tions it  woidd  ap{^*ear  that  the  amount  of  heat 
radiates!  to  us  from  the  morjn  itself,  as  distin- 
guished from  that  merely  reflected  or  diJTused 
by  it,  is  almost  insensible  ;  and  the  minimum  of 
the  heat  effect  falls  decidedly  later  tlian  the 
mini  mum  of  illumination. 


NOTES  AM}  NEWS, 

For  many  years  the  exorbitant  tax  on  salt 
in  India  has  oppressed  the  lower  classes,  almost 
extingiushing  some  branches  of  industry.  The 
Indian  government  has  at  la-^t  become  alive  to 
certain  objectinnii  to  the  x>resent  rates  of  the  salt- 
tax  ;  namely,  that  tattle  are  8tinte<l  of  a  supply 
of  sidi,  and  that  the  same  duty  is  charged  on  salt 
eraploye<l  In  manufactures  or  agriculture  as  for 
that  useil  for  other  purpoeea.  Experiments,  for 
some  time  unsucceaaful,  have  been  prosecuted 
with  a  view  of  discovering  a  process  whereby  salt, 
wliile  still  useful  for  manufactureei  and  agricul- 
ture, could  be  rendered  unfit  for  human  consump- 
tion.  The  government  has  now  offered  a  reward, 
not  ejcceeding  five  thousand  rupees,  to  the  inven- 
tor of  a  process  satisfying  the  following  condi- 
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tions :  firsts  that  its  cost  shall  not  exceed  four 
annas  per  eighty  pounds ;  and,  secondly,  that  the 
preparation  shall  be  such  that  edible  salt  cannot 
be  extracted  from  it  by  the  ordinary  processes 
used  by  native  salt-workers. 

—  The  vaccine  from  revaccinated  children  is  of 
doubtful  protective  potency,  according  to  the  ob- 
servations of  M.  Blot,  recently  reported  to  the 
Acad^ie  de  midecine, 

—  According  to  La  nature  of  Jan.  2,  an  inter- 
esting ethnological  discovery  has  just  been  made 
at  Dampont,  near  Paris.  An  ancient  burial-place 
of  the  polished-stone  age  has  been  there  exhumed, 
and  found  to  contain  various  portions  of  skeletons, 
implements,  pottery,  etc.  Three  crania  had  been 
trepanned,  and  so  skilfuUy  that  it  appears  like 
the  work  of  a  surgeon. 

—  Within  late  years  surgical  operations  upon 
the  stomach  for  the  extirpation  of  tumors  or  the 
removal  of  foreign  bodies  have  been  attempted  a 
number  of  times,  but  almost  invariably  with  un- 
favorable results.  A  case,  the  second  on  record, 
is  just  reported  from  England,  where  a  large  mass 
of  hair,  weighing  about  a  pound,  was  removed 
from  the  stomach  of  a  young  lady,  through  an  in- 
cision five  inches  in  length,  with  recovery. 

—  Two  editions  of  Coulter's  *  Rocky  Mountain 
botany*  (New  York,  Ivisoriy  BlakeTnan,  Taylor  & 

.  Co.)  are  offered  to  the  public  :  one  of  them  is 
uniform  with  Gray's  manual  of  the  botany  of  the 
eastern  United  States  ;  the  other  is  printed  on 
thin,  strong  paper,  and  bound  in  a  flexible  and 
durable  cover  for  the  needs  of  the  tourist.  Of  the 
merits  of  the  work,  it  is  of  course  too  early  to 
speak.  The  special  descriptions  which  have  been 
carefully  and  laboriously  brought  into  a  compen- 
dious arrangement  for  practical  use  by  every  day 
students,  must  now  be  subjected  to  criticism  in 
the  fields  and  parks,  and  on  the  slopes  of  the 
moimtains  of  the  central  chain.  It  will  not 
be  8uri)rising  if  some  of  the  work  done  in  the 
study  will  have  to  be  modified  by  repeated  ex- 
aminations of  the  specimens  in  their  homes.  But, 
so  far  ad  a  careful  inspection  of  the  attractive 
pages  of  this  volume  can  at  present  show,  the 
work  has  been  conscientiously  and  thoroughly 
done,  and  is  a  substantial  boon  to  om*  students  of 
botany. 

—  The  preparation  of  a  new  geological  map 
of  France,  on  the  scale  of  1 :  500,000,  has  been 
undertaken  by  Messrs.  G.  Vasseur  and  L.  Carez, 
according  to  Coniptes  rendus  of  Dec.  28.  The  first 
parts  have  been  already  presented  to  the  academy. 
The  work  will  comprise  forty-eight  parts,  and  will 
require  ^\e  years  for  its  completion.      Five  plates 


are  already  printed,  mostly  of  the  noithem  regimifi. 
E^h  large  stratigraphic  group  will  be  repfresented 
by  a  single  color,  with  shadings  for  the  sabdiris- 
ions,  as  proposed  by  the  international  congress  at 
Bologne.  The  work  will  be  acoompanied  by  a 
voliune  of  explanatory  text. 

—  The  university  of  Basle,  Switzerland,  pos- 
sesses a  human  skeleton,  prepared  in  1543  by  the 
founder  of  anatomy,  Andreas  Vesalios.  It  is  the 
only  known  relic  of  this  greatest  of  all  human 
anatomists ;  which  fact,  together  with  its  great 
age,  makes  it  especially  precious.  In  the  times  of 
Yeealius  the  dissection  of  the  human  body  was 
permitted  by  the  authorities  only  with  the  greatest 
reluctance ;  and  the  history  of  the  present  skeletoo, 
as  recently  given  by  Profespor  Roth,  is  particularly 
interesting.  On  the  12th  of  May,  1548,  the  body  of 
one  Jacob  E^arrer,  who  had  been  beheaded,  was 
handed  over  to  the  university  for  dissection  by 
Vesalius.  Not  for  two  years  had  such  an  oppor- 
tunity occurred,  and  one  can  imagine  the  interest 
with  which  for  many  days  the  students  and 
teachers  followed  the  words  and  demonstrations  of 
the  great  master.  At  the  completion  of  the  dis- 
section the  skeleton  was  prepared  by  his  own 
hands,  and  presented  to  the  university.  It  was  in 
this  year  that  his  great  work  on  human  anatomy, 
the  foundation  of  the  modem  science,  appeared. 
Who  knows  how  much  we  are  indebted  to  this 
very  subject  for  the  discovery  of  much  that  in 
taught  to-day,  —  discoveries  for  which  the  author 
was  condemned  to  death,  and  escaped  only  to  die 
in  exile  from  starvation  ? 

—  The  trustees  of  Cornell  university  have  filled 
the  newly  established  Sage  professorship  of  ethics 
and  philosophy  by  the  election  of  Prof.  J.  Goold 
Schurmann,  Ph.D.,  at  present  professor  of  philos- 
ophy at  Dalhousie  college,  Halifax,  N.S.  Pro- 
fessor Schurmann  is  thirty-two  years  of  age,  and 
has  studied  at  London,  Edinburgh,  and  in  Ger- 
many. As  Hibbert  travelling  scholar,  he  collected 
the  materials  for  an  essay  on  *  Kautian  ethics  and 
the  ethics  of  evolution,'  which  attracted  some 
attention  among  specialists  in  philosophy  when 
it  was  published,  in  1881. 

—  Prof.  Charles  E.  Hamlin,  of  the  Agassiz  muse- 
um of  natural  history,  died  at  Cambridge,  Jan.  3, 
aged  about  sixty  years. 

—  Prof.  A.  M.  Mayer,  by  the  use  of  a  simple 
form  of  vitroscope  with  electric  registration  of 
seconds,  has  reached  some  valuable  and  interest- 
ing results  as  to  the  conditions  and  limits  of 
acciu-acy  in  this  method  for  determining  the  rate 
of  standard  forks  {Mem,  nat,  acad.  «c.,  iii.).  He  has 
also  investigated  the  amount  of  change  in  the 
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mte  of  a  fork  cmnsed  by  changes  in  temperature, 
in  the  amplitude  of  vibration,  and  by  the  pressure 
of  the  style  against  the  paper  on  which  the  vibra- 
tiODs  ore  recorded. 


LETTERS  TO  THE  EDITOR. 

W*«  Cotrttp^^ndtnts  are  rtqu€Mted  to  be  o«  bri^f  a«  po9*4bte.     The 
ier^wr'm  nam*  t»  in  an  raae^  ttqitirtH  a§  proof  ^  good  faith. 

An  earl7  prediction  of  the  decay  of  the  obelisk. 

I  orrE  below  a  trauftlation  of  a  portion  of  a  letter 
frriQi   Dr.   Alfred  Stelzaer  of   St.  Petersburg. 

'*   i.  <  -  f  I  watitefl  to  add  to  my  remarks  acorn- 
p«  -  een  the  New  York  Needle  and  the  Alex- 

an  !  uD  ID  St,  Petersburg ;  for  the  rock  of  both 

M  very  much  alike  :  it  agrees  even  down  to  the 
ooenrrenee  of  handsome  little  zircon  erysitals.  This 
compariioo  would  have  been  made  but  that  it  would 
have  been  a  mourn fuJ  and  nnpleasant  croak  in  the 
triittnphaat  report  of  Mr.  Gorringe*  and  therefore  it 
had  to  be  abandoned  :  hut  privately  let  it  at  leant  be 
pot  on  retxird  You  know,  perhaps,  that  the  Alexan- 
der column  in  St.  Petersburg  was  transported  from  Fin- 
land to  St.  Petersburg  in  the  thirties  of  this  century 
at  n  seofiieless  eoet,  and^  with  the  astfi*>tance  of  thou- 
A&ndfl  of  men,  was  erected,  —  a  monument  for  eternal 
agt*,  which  should  remind  the  beholder  of  a  Russian 
monarch.  But  even  in  a  few  years  the  granite  did 
sad  honor  to  its  Finnish  name  of  *'  Rappakivi,"  i.e., 
the  laxy-6tiine.  The  granite  commenced  to  weather, 
and  weathvred  merrily  on  in  spite  of  all  technical 
and  scientitic  comnii^Riong ;  and  one  can  well  say  that 
tho  years  of  the  proud  monument  are  nurabereiL  It 
la  possible  that  they  chose  unsound  stone,  and  that 
they  fhook  it  about  tcxi  much  ;  so  that,  in  quarrying 
and  transporting  it,  it  became  filled  with  little  clefts, 
and  thus  gave  free  ploy  to  its  disintegratt'Ui.  But 
funeral  Bel  mermen  explains  the  affair  ditferently. 
The  granite,  he  says,  contains  many  large  felspar 
crystals.  But  the  felspar  is  triclinic,  and  therefore 
expands! ,  under  the  great  differences  of  temperature 
between  the  St.  Petersburg  summer  and  winter,  dif- 
ferently in  the  directions  of  its  three  axes  :  hence 
cornea  the  crumhling,  owing  to  the  unequal  molecular 
moTentent  throughout  the' entire  mass  of  the  mono- 
lith. If  this  explanation  is  correct,  then  from  the 
similarity  of  the  rock§  from  Finland  and  Syeutj,  and 
the  great  differences  between  the  summer  and  winter 
tecuperature  which  exist  also  in  New  York,  an  unsus- 
pc»cted  danger  threatens  the  old  Egyptian  mouolith, 
which  baa  always  hitherto  stood  in  a  mild  and  etjua- 
climate.  Perhaps,  also,  it  will  succumb  to  the 
89  of  old  age»  for  the  London  Needle  of  Cleo- 
\  ie  said  to  be  beginning  already  to  crumble  in  its 
new  home.  You  may  regard  this  statement  as  pessi- 
miffeic,  but  a  knowledge  of  the  experiences  made  else- 
where will  not  injure  the  New-Yorkers.  Perhaps  it 
will  lead  them  to  cover  up  the  Needle  there  with  bad 
~"  ductors  of  heat  during  the  winter,  and  thus  pre- 
re  the  venerable  old  stone  monument.  In  any 
yon  will  agree  with  me  that  this  com|>ansou 
should  l>e  taken  into  consideration  ;  but  it  will  not  do 
to  in.<Hsrt  it  into  Mr.  Gorringe's  book,  where  it  would 
produce  a  discordant  tone.  But  it  is  worthy  of  con- 
cideration.  .  .  .  Thus  I  wrote  in  1882,  and  I  regret 
that  J  was  not  mistaken.  But  the  children  of  the 
tropics,  be  they  palms  or  granite  columns,  will  not 
stand  a  northern  winter  in  the  open  air.     For  the 


rest,  one  will  interest  himself  now  more  than  formerly 
in  the  observations  which  have  been  made  in  other 
places.  I  take  the  liberty,  therefore,  of  calling  your 
attention  to  the  memoir  by  Struve :  *  The  Alexander 
monument  and  the  HappakivL  A  contribution  to  the 
better  knowledge  of  the  Finnish  granites.  St.  Peters- 
burg, 1863^64.* "  F.  R. 

Sea-leirel  and  ocean-currents. 

The  recent  important  determination  of  the  coast 
and  geodetic  survey,  by  levelling  up  the  Mississippi 
valley  and  across  to  the  Atlantic  coast^  that  the  mean 
level  of  the  Ouif  of  Mexico  at  the  mouth  of  the 
Missi^ippi  is  about  one  metre  higher  than  that  of 
New  York  harbor;  and  the  similar  result  obtained  by 
Bourdalone,  by  levelling  across  France,  namely,  that 
the  mean  level  of  the  harbor  of  Brest  is  102  metres 
higher  than  that  of  the  Mediterranean  at  Marseilles, 
—  furnish  an  interesting  subject  fur  study,  and  im- 
portant facts  for  explanation  by  physical  geographers. 
Iff  as  it  seemSf  the  surface  of  the  ocean  is  not  level 
and  at  rest,  what  are  the  forces  which  cause  it  to 
deviate  from  a  perfect  level,  and  to  have  ascending 
and  descending  gradients  in  diiferent  parts,  and  cur- 
rents running  in  various  directions  ? 

There  are  two  principal  causes  for  this  disturbance 
of  seadevel,  —  the  one,  the  difference  of  level  between 
the  equatorial  and  polar  regions,  arising  from  a 
difference  of  temperature  of  the  sea  in  the  two 
regions;  and  the  other,  the  deflecting  force  depending 
upon  the  earth's  rotation.  The  first  is  the  real  csuse 
of  disturbance,  the  latter  being  simply  a  modifying 
mflaence  of  the  effects  of  the  former,  which  changes, 
or  tends  to  change,  the  directions  of  motion,  but  does 
not  give  any  addition  of  real  force. 

According  to  Mr.  Croll  {CUmate  and  Utnt)^  as 
deduced  from  the  soundings  of  the  Challenger  ex- 
pedition, if  the  water  of  the  upper  strata  were  pre- 
vented from  flowing  away  toward  the  poles,  th«  level 
of  the  oceau  at  the  equator,  on  account  of  its  greater 
temperature,  would  be  4.5  feet  higher  than  the  level 
at  the  parallel  of  greatest  diversity  of  8ea«water, 
a  little  beyond  the  polar  circle.  This  greater  upward 
expansion  in  the  equatorial  region,  however,  does  not 
change  the  pressure  at  the  bottom  of  the  sea;  and 
its  initial  effect  is  to  give  rise  in  the  upper  strata 
to  gradients  of  pressure  decreasing  from  the  equator 
toward  the  poles.  This  causes  a  flow  of  the  water  of 
these  strata  from  the  equatorial  to  the  polar  regions, 
and  this  decreases  a  little  the  pressure  at  sea-bottom 
in  the  former,  and  increases  it  io  the  latterf  and 
consequently  gives  rise  to  a  gradient  of  decreasing 
pressure,  and  an  under-current,  from  the  polar 
regions  toward  the  equator.  Hence  there  is  now  an 
interchanging  circulation,  a  motion  of  the  water  of 
the  upper  strata  from  the  equatorial  region  toward 
the  poles,  a  very  gradual  settling-down  of  the  water 
in  the  higher  latitudes,  a  return  toward  the  equator  in 
the  lower  strata,  and  a  very  gradual  rising-up  again 
in  the  lower  latitudes. 

If  the  earth  bad  no  motion  of  rotation  on  tts  axis, 
this  would  be  simply  a  vertical  circulation  without 
any  motion  either  ^ast  or  west.  But,  in  aonsequence 
of  the  deflecting  force  of  the  earth^s  rotation,  the 
water  of  the  upper  strata,  in  flowing  from  the  lower 
latitudes  toward  the  poles,  is  defected  eastward;  and 
it  retains  this  eastward  motion  until  it  has  settled 
down  in  the  higher  latitudes  into  the  lower  strata, 
and  has  returned,  perhaps,  to  the  parallel  of  115 '  or  90% 
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by  which  time  the  deflecting  force  due  to  the  earth's 
rotation — always  to  the  right  in  the  northern  hemi- 
sphere, and  the  contrary  in  the  soathem  —  has  over- 
come the  eastward  motion,  and  it  now  begins  to 
assume  a  westerly  component  of  motion.  Hence, 
where  there  is  an  interchanging  motion  between  the 
equator  and  the  poles,  the  effect  of  the  earth's  rota- 
tion is  torsionary,  tending  to  g^ve  rise  to  an  eastward 
motion  in  the  higher  latitudes,  and  a  westerly  one  in 
the  lower  latitudes  ;  extending,  where  there  are  no 
interruptions  from  continents,  all  around  the  globe. 
The  relation  between  these  must  be  such  that  the 
action  of  the  former,  by  means  of  friction  on  the  sea- 
bottom,  shall  not  have  any  greater  tendency  to  turn 
the  earth  eastward  on  its  axis  than  that  of  the  latter 
to  turn  it  the  other  way:  for  no  change  in  the 
velocity  of  the  earth's  rotation  can  arise  from  the 
action  of  forces  simply  in  the  plane  of  the  meridian, 
which  are  the  only  real  forces  here,  those  arising 
from  the  earth's  rotation  being  simply  modifying  in- 
fluences. Since  the  acdon  by  means  of  friction  upon 
the  sea-bottom  in  the  higher  latitudes,  which  tends  to 
turn  the  earth  from  west  to  east,  is  much  nearer  the 
axis  of  rotation  than  that  in  the  lower  latitudes, 
which  tends  to  turn  it  the  other  way,  the  eastward 
motion  in  the  former  is  more  rapid  than  the  west- 
ward one  in  the  latter. 

In  the  real  case  of  nature,  in  which  a  continuous 
motion  either  east  or  west  all  around  the  globe  is  in- 
terfered with  b^  the  continents,  the  tendency  to  such 
motions  gives  nse  to  various  deflections  by  the  conti- 
nents. For  instance:  in  the  North  Atlantic  the  ten- 
dency to  flow  eastward  in  the  middle  and  higher 
latitudes  causes  a  slight  heaping-up  of  the  water,  and 
a  rise  of  surface  level  adjacent  to  the  coast  of  Europe, 
and  a  drawing-away  of  the  water  and  a  depression 
of  sea-level  along  the  north-east  coast  of  the  United 
States.  As  the  water  of  the  upper  strata,  however, 
is  thus  pressed  over  against  the  coast  of  Europe, 
its  surface  does  not  assume  a  gradient  of  static  equi- 
librium ;  for  the  water,  in  consequence  of  the  raising 
of  the  sea- level  on  the  coast  of  Europe,  and  especially 
of  France,  is  disposed  of  in  three  ways :  one  part  is 
deflected  around  to  the  left  along  the  coast  of  Nor- 
way, around  by  Spitzbergen  and  the  east  coast  of 
Greenland  ;  another  to  the  right,  down  by  the  Canary 
and  Cape  Verde  islands  in  the  region  adjacent  to  the 
north-west  coast  of  Africa;  and  a  small  part  flows 
back  westward  under  the  upper  strata  as  their  water 
is  forced  eastward.  The  latter  is  small  on  account 
of  the  great  pressure  and  friction  on  the  sea-bottom, 
which  does  not  have  its  counterpart  in  the  upper 
strata. 

It  is  important  to  inquire  here  what  amount  of 
motion  of  the  water  of  the  upper  strata  toward  the 
pole,  arising  from  difference  of  temperature  between 
the  equator  and  the  pole,  is  required  to  cause,  by 
means  of  the  deflecting  force  of  the  earth's  rotation, 
the  necessary  pressure  toward  the  coast  of  Europe, 
and  raising  of  sea- level  adjacent  to  it,  to  account  for 
the  observed  difference  of  sea-level  between  Brest 
and  Marseilles,  and  the  observed  resulting  currents. 
The  gradient  of  the  ocean's  surface  corresponding  to 
any  given  velocity  of  the  water  in  any  direction,  in 
the  case  of  static  equilibrium,  may  be  obtained  from 
the  following  little  table,  in  which  the  gradients  are 
given  in  feet  per  100  miles,  for  a  velocity  of  one 
mile  in  twenty-four  hours,  the  ascending  gradient  in 
the  northern  hemisphere  being  always  at  right  angles 
to  the  right  of  the  direction  of  metion  :  — 


Latitude. 

Gradient. 

j    LaUtade. 

Oradlent 

Feet. 

Feet. 

0« 

o.ooa 

W> 

0.101 

10 

.028 

1            80 

.114 

90 

.04S 

70 

.in 

80 

.008 

80 

.1» 

40 

.085 

90 

.181 

From  this  table,  it  is  seen  that  a  velocity  of  four 
miles  per  day  of  the  water  of  the  upper  strata  toward 
the  pole,  on  the  latitude  of  45°,  wouki  cause  a  gradient 
of  about  0.86  of  a  foot  in  100  miles,  or  about  10  feet 
between  New  York  and  Brest,  in  case  of  a  static 
equilibrium.  But  of  course,  for  reasons  already 
given,  there  would  not  be  really  this  difference,  — 
perhaps  only  about  half  of  it;  but  this  would  be 
sufficient  to  account  for  the  observed  differences  of 
sea-level  between  Brest  and  Marseilles,  and  the  Qnlf 
of  Mexico  and  New  York  harbor ;  the  surface  of  the 
ocean  adjacent  to  the  coast  of  France  being  about 
25  feel  above  mean  level,  and  that  adjacent  to  New 
York  as  much  below.  The  velocity  above,  of  4  miles 
in  24  hours,  would  give  a  very  gentle  and  almost 
imperceptible  current,  and  would  not  be  at  all  greater 
than,  as  we  have  reason  to  think,  it  is. 

We  have,  then,  an  aficending  gradient  from  the 
north-east  coast  of  the  United  States  across  to  the 
coast  of  Europe,  over  which  the  water  of  the  upper 
strata  is  impelled,  until  it  arrives  on  the  east  side  of 
the  Atlantic,  by  the  deflecting  force  arising  from  the 
earth's  rotation  and  the  poleward  motion  of  the 
water  of  the  upper  strata.  From  the  raised  sea- level 
here  there  is  down-grade  on  the  one  hand,  around  by 
the  north-west  coast  of  Africa,  across  the  Atlantic  in 
the  lower  latitudes  to  the  Caribbean  Sea  and  Gulf  of 
Mexico,  and  thence  to  the  low  surface-level  on  the 
west  side  of  the  Atlantic :  and,  on  the  other  hand, 
around  along  the  coast  of  Norway,  and  by  Spits- 
bergen and  the  east  coast  of  Greenland,  to  the  same 
region  of  depressed  sea-level ;  both  tending  to  fill  up 
the  partial  vacuum,  as  it  is  being  continually  main- 
tained by  the  drawing-away  of  the  waters,  as  ex- 
plained above.  The  general  descending  gradient 
from  the  equator  toward  the  pole,  due  to  a  difference 
of  temperature,  tends  to  decrease  the  gradient  from 
the  coast  of  France  down  by  the  north-west  coast  of 
Africa,  and  consequently  the  strength  of  the  current ; 
but  the  same  increases  the  gradient  and  the  strength 
of  the  current  on  the  opposite  side  from  the  Caribbean 
Sea  and  the  Gulf  of  Mexico.  Hence  the  latter  is 
greater  than  the  former. 

As  a  wide  and  gently  flowing  river,  when  it  is  con- 
tracted into  a  narrow  pass,  becomes  a  rapid  stream, 
BO  the  flow  of  the  warm  water  from  the  Caribbean 
Sea  and  the  Gulf  to  the  region  of  depressed  ocean  sur- 
face adjacent  to  New  York,  being  forced  to  pass 
mostly  through  the  Strait  of  Florida,  becomes,  in- 
stead of  a  wide  area  of  very  gentle  flow,  as  it  would 
be  if  it  were  not  for  the  West  India  Islands,  and 
especially  Cuba,  a  comparatively  very  narrow  and 
rapid  stream,  *  a  river  in  the  midst  of  the  ocean.'  As 
this  river  of  warm  wat<»r  flows  northward,  it  tends, 
by  the  effect  of  the  earth's  rotation  toward  the  right, 
and  as  the  current  from  the  east  coast  of  Greenland 
flows  southward  it  is  likewise  deflected  to  the  right, 
toward  the  American  coast.  Hence,  having  very 
different  temperatures,  and  being  deflected  to  con- 
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«a,  there  is  DO  tendenc3r  to  mix  together :  btit 
lion  between  the  twiro»  called  the  *  cold  wall,' 
•vertical  plane*  This  is  the  whole  mystery 
Stream  and  of  the  cold  wall. 
of  the  Mf^diterraoeaD  Sea  at  Marseilles  is 
II  h'ttle  lower  than  that,  of  the  Strait  of 
r  and  of  the  ocean  generally  adjacent  to  the 
estrm  coaHt  of  Africa  ;  so  that  the  latter  ib 
t  on  a  level  with  the  western  extreme  of  the  Gulf 
kxico,  there  beinf?  a  little  dowo-grade  across  to 
Indies,  and  then  a  little  ■«ceDdinir  grade  to 
f  Mexico  to  check  the  westward  motion, 
corrent  aiotind  toward  the  north, 
^erefore,  between  the  ocean-level  at 
St  is  probably  about  five  feet. 
theory,  the  wind-theory,  which  Is 
explain  ^atisfactnrily  alt  the  cur- 
o<?ean.  It  may  be  well  to  examine  a 
the  claims  of  this  theory,  and  e*>})eciBlly  to 
r  whether  it  is  adequate  U>  explain  the 
Illy  obeerved  differences  of  sea-levi*!.  The  west- 
|M9Dj|>ntient  of  the  trade- winds,  by  this  theory , 
Bile  level  of  the  Gulf  of  Mexico,  and  depresses 
K-level  un  the  north-west  coast  of  Africa  as 
1  ;  and  the  eastwarti  and  north-eai<tward  motion 
m  air  in   the  middle  latitudes  dHves  the  water 

tthe  coa5t  of  Europe,  and  «o  caut^es  a  depres- 
thei^ea- level  on  the  American  coat»t,  and  a 
of  it  ou  the  coast  of  Europe,     It  ir  readily 
\l  thifi  would  ^ve  precisely  the  same  system 
l*tioil.  and  tend  to  cau»e  the  same  differpoces 
rel  between  the  Gulf  of  Mexico  and  New  York 
uid  between  the  harbon*  of  Brest  and  Mar- 
\M  the  other  theory.     But  it  is  well  known 
jnary  winds  have  very  little  efifect  in  cban- 
level,  except  in  very  shallow  water. 
'ing  to  the  Report  of  the  chief  of  engioeem 
iii.  p.  76|i,  by  the  mean  of  all  observations, 
nee  of  mean    level   of    Lake  Ontario,   at 
with  north-east,    east,    and    south-eaet 
with  south'Weat,  west,  and   north-west 
only  0.05  of  a  foot,  and  hence  the  average 
either  ctans  of  winds  on  the  surface  level  is 
one-third  of  an  inch. 

the  trade-winds  c-ause  a  raisiDg  of  the 
the  Gulf  of  Mexico  by  a  half-metre,  they 
(be  sea- level   on  the  Pacific  coast  of 
llie  aame  amount,  and  so  there  would 
of  level  of  about  one  metre  on  the  two 
t  by  the  levelling*  for  the  Nicaragua  ship- 
elevation  of  the  f»urface  of  Lake  Nicaragua 
id  to  l>e  exactly  107  feet  above  mean  tide  of 
win.    Hence  the  trade- winds  have  no  sensible 
i;.' *ea-leveK 

ii  the  trade- winds  can  have  so  ^reat 
^^  .^  vxjiin^ed  for  them,  then  the  still  stronjsrer 
winds,  which  usually  prevail  in  the  middle 
of  the  North  Atlantic,  i^hould  change  the 
ice  of  sea-level  between  New  York  and  Bre^ 
as  much  ;  and  if  so,  there  would  have  to  be  a 
ble  annual  inequality  in  the  height  of  aea- 
for  the  westerly  winds  are  much  more  preT- 
d  blow  very  much  more  strongly  durin|(  the 
rhan  duHn)^  the  summer  season.  There  ouK'bt» 
>,  to  be  ft  change  of  the  height  of  sea  level  of 
n  one  foot,  higher  in  winter  and  lower  in 
on  the  east  side  of  the  Atlantic,  and  the 
on  the  other.  But  no  such  inequality  is 
verf  on  either  side.  Mean  pea  level  is  two  or 
toeiiee  higher,  on  both  sides,  in  summer  than  in 


and 


II 


winter,  which  is  evidently  due  to  the  difference  of 

temperature  of  the  sea- water  in  the  two  reasons,  and 
there  is  no  apparent  effect  whatever  arising  from  an 
increase  of  the  strentrth  of  the  winds.  The  only 
inference  from  this  is  that  the  strongest  winds  have 
no  sensible  effect. 

A  contiguous  wind,  for  some  time  in  any  direction, 
evidently  causes  mere  surface  curtents  of  considerable 
velocity  :  but  if  they  could  even  explain  the  strong 
and  deep  flowing  currents,  such  aa  the  Gulf  Stream, 
it  is  evident,  from  what  is  shown  above,  that  they 
cannot  account  for  the  great  differences  of  sea-level 
which  have  been  shown  to  exist  by  recent  tevellingv. 

Wm.  Febrei,. 
Washington,  Jan*  18. 

Oil  on  troubled  waters. 

I  do  not  know  much  about  the  sea,  and  so  perhaps 
you  will  wonder  the  less  at  my  expressing  incredulity 
with  reference  to  the  reports  of  the  extraordinary 
effect  of  •  oil  on  troubled  waters,*  to  which  you  seem 
to  give  unqualified  assent  in  your  notes  and  com- 
ments of  Jan.  15. 

It  is  indeed  remarkable  that  seamen  should  have 
overlooke<f  this  important  aid  to  navigation,  if,  as 
you  declare,  its  efficiency  in  calming  the  waves  ii  as 
obvious  as  the  use  of  the  rudder  in  shaping  a  new 
course  ;  for  sailors  are  uot  usually  slow  to  adopt 
notions  favorable  to  the  existence  of  prodigies  and 
marvels. 

But,  if  the  newspaper  accounts  of  the  matter  are 
to  be  believed,  it  strikes  me  that  the  hydrojjrapbic 
office  has  quite  outdone  every  other  politico-scientific 
bureau  in  the  propagation  of  startling  generalizations 
from  very  ffimsy  d4;tail»  For  example  :  one  of  its 
witnesses*  testifies  that  in  1863,  when  off  Sydney 
Head,  he  encountered  a  terrific  gale,  followed  by  a 
tremendoas  sea«  in  which  hirb  f>hip  wan  making  water^ 
and  was  in  danger  of  wreck,  and  that  be  at  first  tried 
oil  upon  the  waves  by  '  jerking  it  out'  over  the  side 
of  the  vessel,  through  a  h^le  in  the  cork  of  a  bottle  : 
but  finding  that  when  employed  in  this  way  it  blew 
about  the  stem  of  the  phip,  and  not  into  the  sea,  he 
made  use  of  '  the  oil-bag,'  into  which  he  put  about 
half  a  gallon,  tying  th«  neck  tight,  and  towing  it 
astern.  After  a  short  time,  he  says,  '*  the  effect  was 
wonderful;  for  what  was  a  very  heavy  running  and 
dangerous  sea  wa«  reduced,  by  the  use  of  the  oil,  into 
what  a  seaman  would  call  '  blind  rollers,*  quite  harm- 
less to  a  ship,"  He  aaaerts  that  in  this  manner  he 
ran  his  half-sinking  vessel  from  Sydney  Head  to  Port 
Stephens,  a  distance  of  siity^eight  miles,  in  eight 
hours  and  a  half,  on  a  consumption  of  two  gallons 
and  a  half  of  oil,  although  he  considers  that  his  way 
of  using  it  was  wasteful.  Hl»  subsequent  experiences 
convinced  him  that  a  ship  could  run  in  any  sea  with 
safety  for  twenty  four  hours  on  a  consumptiou  of 
five  gallons  of  oil 

It  is  hardly  surpridng,  that,  as  soon  as  the  hydro- 
graph  tc  office  began  spreading  such  sailors'  yarns  aa 
ihi»,  other  captains  should  have  felt  the  necessity  af 
keeping  ubreai*t  of  the  timen  in  nautical  science  by 
publishing  their  similar  experiences.  Accordingly  the 
skipper  of  the  schooner  J,  B.  Atkinson  announces, 
tb&tf  on  the  'J5th  and  2*Jth  of  December,  his  vessel 
was  saved  from  utter  destruction  off  Cape  Hatteraa 
by  bags  of  oil,  which  he  also  towed  astern  ;  and  still 
later,  the  captain  of  the  steamer  Lucy  P.  Miller, 
running  between  Philadelphia  and  Naa«au,  writes  to 
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the  chief  bydrographic  officer  that  he,  too.  was  in 
imminent  danf^er  in  a  heavy  gale  on  the  26th  of 
December,  but  that,  having  read  what  the  hydro- 
graphic  office  had  said  about  using  oil,  he  **  placed  a 
bag  in  each  closet  forward,  and  let  her  g^  south- 
80uth>east,^'  the  effect  of  which  was  that  he  shipped 
no  more  water. 

After  all  this,  I  should  not  wonder  if  some  Jack 
tar,  a  little  more  imaginative  than  the  rest,  should 
outrun  all  competitors  by  reporting  to  the  hydro- 
graphic  office  that  he  had  queUed  the  raging  deep 
merely  by  carrying  a  bottle  or  two  of  oil  in  the  ship^s 
locker ;  just  as  Hahnemann  finally  found  that  it 
was  not  necessary  actually  to  take  his  medicine,  but 
that,  if  the  patient  only  smelled  of  the  phial  in  which 
it  was  contained,  it  accomplished  the  same  result. 

Now,  I  should  seriously  like  to  know  whether  there 
is  any  more  credible  evidence  that  oil  has  a  quieting 
influence  upon  the  ocean  than  the  kind  of  trash  the 
newspapers  are  publishing  as  coming  from  the  hydro- 
graphic  office.  C.  F.  Cox. 

New  York,  Jan.  18. 

[Our  correspondent  assumes  a  very  g^ave  re«pon- 
sibility  in  trying  to  throw  discredit  on  the  efforts  of 
the  hydrographic  office  to  render  lefss  datfgerous  the 
very  hazardous  vocation  of  the  sailor.  The  efficacy 
of  the  use  of  oil  to  smooth  the  rough  waters  has  been 
known  for  centuries,  and  the  seamen  of  all  countries 
have  been  in  the  habit  of  resorting  to  it  when  the 
necessity  has  arisen,  although,  for  the  reasons  given 
below,  not  as  freely  as  would  be  desirable.  The 
evidence  accumulated  by  the  hydrographic  office, 
through  its  branches  in  the  seaboard  cities,  is  the 
result  of  the  first  systematic  attempt  ever  made  by 
any  government  to  collect  such  information,  and  to 
disseminate  it,  in  the  widest  possible  manner,  among 
the  class  most  interested.  Many  seamen  have  used 
it  with  success  ;  and  most,  having  heard  of  its  value 
ever  since  boyhood,  have  always  intended  to  use  it 
on  occasion.  It  must  be  borne  in  mind,  however, 
that  there  is  much  to  be  done  on  board  a  ship  under- 
going all  the  vicissitudes  incident  to  a  gale  of  wind  ; 
and,  unless  the  captain  has  had  previous  experience, 
he  is  not  likely  to  think  of  experimenting  when  there 
is  so  much  to  do  which  he  knows  to  be  necessary. 
Seamen,  also,  though  given  to  the  telling  of  '  yarns,* 
are  slow  to  believe  them,  a  very  harsh  and  trying 
experience  making  this  class  most  incredulous  and 
conservative. 

The  life-saving  services  of  this  country  and  Qreat 
Britain  have  made  experiments  with  a  view  to  demon- 
strating the  usefulness  of  oil  in  quelling  the  surf. 
The  results,  however,  have  been  unsatisfactory  ;  yet 
this  investigation  led  them  incidentally  into  the  subject 
of  its  usefulness  off  shore  with  most  satisfactory  re- 
sults. The  report  to  the  superintendent  of  the  U.  S. 
life-saving  service  in  1883,  of  a  committee  appointed 
to  examine  this  matter,  states  in  conclusion,  "The 
majority  of  the  printed  statements  herewith,  assum- 
ing them  to  be  authentic,  together  with  all  verbal 
statements  made  by  mariners  who  have  used  it,  fur- 
nish conclusive  evidence  that  in  deep  water  oil  has  a 
calming  effect  upon  a  rough  sea.'* 

In  an  article  published  in  the  Nineteenth  century 
for  April,  1882,  Mr.  C.  F.  (Jordon  Cumming  states 
that  **  it  is  now  many  years  since  I  first  endeavored 
to  call  public  attention  to  the  simple  precaution.*' 
"  Though  the  casting  of  oil  on  troubled  waters  has 
been  so  persistently  regarded  merely  as  a  poetical 


figure  of  speech,  notes  of  its  actual  use  hare  ocsanoa- 
ally  appeared  in  books  of  travel ; "  and,  again,  "It 
has  been  reserved  for  the  nineteenth  century  to  find 
the  practical  application  of  the  observationB  made  hj 
Pliny  eighteen  hundred  years  ago.'*  The  com- 
spondent's  confessed  want  of  knowledge  of  the  lea 
leads  him  very  properly  to  make  inqiiiries  in  regunl 
to  its  *  prodigies  and  marvels;'  but  his  sympalhy 
should  restrain  him  from  decr3ring  any  attempt  to 
benefit  a  class  which,  on  the  wh(de,  gete  a  vi 


a  very 
—Ed.] 


small  share  of  the  substantial  comforts  of  life, 

The  following  is  a  letter  received  at  the  Bostoa 
branch  of  the  hydrographic  office  :  — 

On  Nov.  28,  1885, 1  left  Boston  for  London,  deep 
with  general  cargo,  and  cattle  and  sheep  on  the  upper 
deck.  At  8.80  p  m.  of  Dec.  4  we  were  caught  in  s 
heavy  storm  at  W.  N.  W.,  bar.  29  20.  The  first  hour 
of  the  storm  no  canvass  could  stand  it.  In  lat.  44' 
88  and  long.  48'  28'  W.,  ship  running  under  bars 
poles,  the  sea  was  then  so  high  and  dangeroiu.I 
resolved  to  try  the  use  of  oil,  having  had  it  brought 
to  my  notice  by  information  on  your  chart.  I  got 
two  common  gunny-bags  and  a  good  wad  of  oakiun 
wrung  out  in  paint-oil.  and  hung  over  each  quarter, 
just  dipping  in  the  water,  also  one  over  by  the  scup- 
pers in  the  midships.  At  10  P.M.  I  got  the  lower 
topsail  set.  and  continued  to  run  until  noon  next  day. 
By  the  racing  of  the  engines  my  engineer  reported  to 
me  that  he  could  not  run  much  longer,  as  the  packing 
of  the  firland  of  the  high-presimre  engine  was  all  worn 
out.  I  then  got  two  more  farther  forward  with  a 
hand  in  each  water-closet  forward,  dropping  oil 
through  ;  by  this  means  she  kept  steady  on  her  coune, 
engines  stopped,  and  sailing  6  knots,  while  the 
engineer  did  his  work  comfortably.  I  landed  the 
whole  of  my  cattle  alive  at  Deptf  ord,  and  never  broke 
any  of  the  cattle-pens. 

The  use  of  oil  I  strongly  recommend  in  an  emer- 
gency :  a  small  drip  is  of  no  use.  I  used  one  gallon 
per  hour,  and  had  the  watch  continually  going  round 
attending  one  bag  after  another. 

The  result  you  know,  and  I  hope  it  will  be  of  use  to 
shipmiVBters.  Kenneth  Doyle,  Master. 

Futness  line,  SS.  Stockholm  City, 
Boston,  Jan.  17. 


The  Taconic  controversy  in  a  nutshell. 

In  Science,  No.  153,  Prof.  N.  H.  Winchell,  in 
writing  under  the  above  head,  presents  a  very  timely 
demurrer  asrainst  the  injustice  done  to  the  memory  of 
Professor  Emmons  in  ignoring  the  name  *  Taconic,* 
and  substituting  '  Cambrian,'  and  several  other  des- 
ignations, for  pre-Pot&dam  formations  other  than 
Archaean. 

In  referring  to  recent  studies  of  rocks  that  have 
been  claimed  as  part  of  the  Taconic  by  Emmons, 
Professor  Winchell  writes,  **Some  of  the  opponents 
of  Emmons,  re-enforced  lately  by  active,  younger 
men,  revive  the  fossiliferous  character  of  some  of  the 
eastern  belts  as  new  matter,  adding  many  interesting 
and  valuable  details,  and  begin  again  to  fire  at  the 
old  fort  long  ago  abandoned  by  Emmons,  insisting 
that  Emmons  is  still  intrenched  there  (1872-85)." 

I  have  several  reasons  for  thinking  that  I  have 
been  understood  to  have  taken  a  stand  as  part  of 
the  re-enforcement,  because  of  my  having  recently 
published  a  paper  on  the  subject  mentioned,  and  en- 
titled "  On  the  occurrence  of  fossils  in  the  *  Hudson 
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*  ftUte«  in  Omnge  couDtj.   N.T.»    and   «be- 

In  this  pap«r  I  deMrribetl  the  findinir  of  TrentoD 
lo?='  '  r AS  thttt  Emmons  had  always  considered 

to  '  uic  ftge  ;  aud  Proft^fsor  Mtttb(»r's  '  state- 

e;  •'   tofimmR  of  "  Testa c»^«  *  were  found  at 

eut  \  %h^^*  ^Xiit^^  Hppi^'krs  lo  have  been 

<A'*  iirnons*9  latest  disruijHion  of  the  sub- 

j«»t  ikkev^iatj  m  that  of  Dr.  Huut  ^)»  In  callinir 
attentton  U>  the  nature  of  these  remains,  and  addiug^ 
&  new  locality,  with  descriptions  of  the  structure  of 
the  bedSf  I  was  only  pre^entiop:  hare  >tatenients  of 
fact^ ;  but.  in  consideration  of  the  Taconie  theory*  I 
employed  the  words  '  Fo*isils  in  the  Hudson  River 
dates,*  eto. ,  rather  than  '  Trenton  fossils  in  the 
Taconian  arKilhte.'  in  ray  title 

It  can  be  readily  understocvl  how  ignlated  patche* 
of  Utiea  Blite«  could  extend  atoni;-  the  Hudson  valley 
aa  far  south  a«  noted  by  Booth  ;  ^  but  my  observations, 
tO|feth*r  with  thf^ee  of  Dale.'  «how  the  occurrence  of 
Treiitni*  fossib  in  beds  at  sef^eral  widely  separated 
is  in  th)*  flatt»  belt  (I  have  di.«icovered  other 
since  my  paper),  and  point  to  the  af^e  of  the 
TQ^hi  of  these  slates  as  post- Potsdam.  An 
ition  of  the  relatton;^  at  Rock  Tavern  and  at 
Loaf  plainly  proves  that  the  fossiliferous  beds 
i.tolated  patches,  and  that  n»-itber  are  they 
stip^Tfidal  layers  enclo&ed  in  tyneliiial  folds,  nor 
brouifbt  to  their  present  positions  by  faultinj?. 

Id  thij?i  connection  it  may  be  well  to  Btate  that  for 
some  time  the  writer  has  been  ennag^d  upon  a  very 
detailed  study  of  tho  structure  of  the^^e  alates,  and 
tJi€  associated  limestones  and  other  formations, 
Many  paleontolot^ical  and  stratigraphical  discoveries 
have  been  made  which  will  solve  botol*  of  the  prob- 
lems of  their  ages  and  relations.  A  portion  of  the 
refult^  of  this  work  will  be  ready  fur  publicatiun 
«arJy  in  the  next  summer. 

NKL.SON  H.  Darton, 
Erooktyu^  K.Y. 

The  temperature  of  the  moon. 

I  bofje  that  Professor  Ferrel  ami  I  have  no  real 
ground  of  dispute  :  I  may  at  least  think  i^o^  since  he 
dr*e«  not  deny  that  he  begins  by  speakin^r  of  a  certain 
body  endowed  by  hypothesis  with  peculiar  properties  : 
*uch.  for  instance,  as  imply  invisibility.  Professor 
Ferrel,  as  I  now  understand  him,  explains  that  this 
miplication  is  nan-easentiah  and  merely  an  analytical 
device  to  explain  what  would  take  place  on  a  certain 
fphere,  on  which  <by  hypothesis  still)  the  relative 
radiating  and  absorbing  powers  of  every  part  are 
not  m«rely  proportional  for  any  given  ray,  but  to 
be  aafely  treated  as  absolutely  and  without  restric- 
tion ^ual,  —  a  sphere  on  which,  instead  of  physical 
approximations,  we  have  absolute  truths,  which,  like 
the  axioms  of  Euclid,  can  b«  safely  pushed  to  their 
rxtremest  consequences. 

This  sphere  it  is  my  complaint  that  Professor 
Ferrel  ideutiHes  with  the  moon,  thoug:h  it  also  seems 
to  ]«  M  !>..'n«t^eneotts  body,  not  a  world  of  irre^lar 
aw  tructure;  a  body  freed  from  changes  of 

t«r  .  and    which   (unless  infinitely   conduct- 

ihUs^  would  appear  to  need,  not  to  alter  its  distance 
from  thie  tun  or  rotate  on  its  axis,  —  an  absolutely 
r.juum,  9C.  (M  aer.i,  ixx.  p.  4fl«,  1885. 

J  n?port,  194a,  p.  aae. 

11 10  qaescton,  Traos.  Roy.  soc.  Canada.  voL  L 
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airless  body  ;  and  so  on,  throuifh  a  really  endless  list 
of  limitations,  which  we  should  find,  on  scrutiny,  la- 
tent in  his  premises.  Under  ihfue  limitations^  I  do  not 
dispute  any  of  his  conclusions  ;  nor,  when  I  say  that 
no  actual  body  in  nature  does  exist  under  them, 
do  I  at  all  deny  his  right  to  consider  one  which 
by  hypothesis  shall  do  so,  nor  the  interest  of  such 
an  inquiry.  I  only  call  the  reader^s  attention  to 
the  undoubted  fact  that  th**  real  moon  exii^ts 
under  quite  other  ones.  While  I  do  not  for  a 
moment  admit  that  the  temperature  of  the  real 
moon  IP  indepentlent  of  the  amount  of  heat  which 
it  rejects  by  reflection,  I  can  readily  agree  that 
it  might  be  quite  immaterial  to  the  temperature 
of  this  hypothetical  moon.  I  have  no  disposition 
to  treat  such  an  hypothesis  as  idle  :  I  acknowledge 
its  interest,  and,  I  may  add,  its  utility,  if  employed 
under  clearly  recojinized  limitations. 

I  reco^jnize  with  respect  th<^  accuracy  of  the  logical 
prt>cess  always  at  Professor  Ferrers  command  ;  but, 
I  repeat,  the  more  accurate  it  i%  the  more  certain  it 
is  to  deduce  only  such  conclusions  as  are  implicitly 
contained  in  its  pr*^mises. 

Though  he  himself  refers  in  part  to  these  limita- 
tions at  the  outset,  the  treneral  reader  may  certainly 
require  to  be  reminded  that  they  are  not  embraced 
in  Professor  Ferrel's  conclusions,  which  may  well  be 
deduced  from  commonly  made  assumptions,  by  cor- 
rect reasoning,  as  to  a  hy[Kitfaetical  moon,  and  yet 
not  apply  without  limitation  to  the  real  one  which 
we  see  waxing  and  waning  in  the  sky.  This  is  all  I 
have  to  say,  and  I  leave  to  Professor  Ferrel  the  last 
word   in  this  friendly  controversy  if  he  chooses  to 

add    it.  S.  P.  LjLNOltKT. 

AUegheuy  observatory,  Jan.  19. 

Demand  for  g;ood  maps. 

1  am  ver>'  glad  that  you  have  taken  U|X)n  yourself 
t-o  criticise  our  maps  and  the  map-makers'  methods, 
and  sincerely  b«pe  that  you  may  succeed  in  so  stir- 
ring up  the  publishers  that  they  will  feel  compelled  to 
abandon  the  habit  of  servilely  copying  ancient,  and 
ofttiraes  obsolete  examples.  I  have  been  seriously 
inconvenienced  at  times,  particularly  when  giving 
instruction  in  geography ,  by  the  outrageous  careless- 
neaa,  not  to  aay  gross  ignorance,  displayed  by  our 
leading  cartographical  institutions. 

I  heartily  concur  in  what  Mr,  C.  H.  Leetesays  con- 
cerning the  German  maps.  We  are  far  indeed  from 
their  standard.  Why  is  it  f  It  is  no  exaggeration 
to  say  that  the  cheap  German  school-atlas,  to  which 
Mr.  Leete  refers,  is  much  more  reliable,  and  more 
nearly  up  to  date,  even  in  the  geography  of  the 
United  States  of  America,  than  the  most  expensive 
of  our  home  productions. 

Some  years  ago  the  travelling  agent  of  one  of  our 
leading  map- publishing  houses  called  upon  me,  and 
insisted  upon  showing  me  their  latest  atlaa,  revised 
and  corrected  to  date.  I  gave  biin  every  opportunity 
to  explain  the  superior  excellence  of  his  wares,  and, 
after  he  had  had  bis  say  for  over  half  an  hour,  I  showed 
him  that  most  of  his  maps  were  exact  copies  of  those 
published  from  five  to  twenty-five  years  previously, 
the  only  apparent  change  being  in  the  shades  and 
elab^jration  of  colors.  Why,  actually,  though  this 
w*aa  scarcely  five  years  ago,  the  map  of  New  York 
city  showed  the  *  Crystal  Palace ' !  Even  where  de- 
taila  appeared  to  fill  in  former  blanks,  more  than 
one-third   were  mere   guesses,   and   about  as  good 
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guesieB  a«  the  *  Golden  City/  Colorado,  to  vrhich  you 
called  attention  some  time  ag^o. 

J.    ISjchq  QoODftlCB. 
SmUliftDD  last.,  Wnukiiuirtmi,  Jfto.  IH. 

Cliff^picture  in  Colorado. 

The  accompanyiri^  print  is  from  a  photograph  af  a 
r^markuble  formation  which  may  be  deemed  worthy 
of  tueiition.  The  on^inul  photof^raphic  print  was 
«ent  to  the  miHtary  academy ^  about  twelve  years 
ajfo,  by  Capt.  (then  Lieut. )Gi'Ot|ufe  S,  Anderson,  sixth 
U.  S.  cavalry.  I  have  lately  obtained  from  Captain 
Anderson  the  followin)?  fitatement  in  reg^ard  to  the 
object.  His  statement  is  from  memory,  after  the 
lapse  of  a  doseo  years ;  but  it  is  not  probable  that 
there  is  any  material  ermr  in  it,  as  he  went  to  con- 
aiderable  trouble  to  secure  the  photog^roph.  The 
natural  picture  is  on  the  face  of  the  sandstone  cliff 
farmini^  the  west  bluff  of  the  Purgatoire  River, 
Colorado,  twenty  milea  from  its  mouth,  and  twenty- 
five  roilen  from  Fort  Lyons.  The  total  height  of  the 
cliff  at  the  point  it  about  seventy  feet  above  the  bed 
of  the  river.  The  picture  is  ab^^ut  thirty -five  feet 
above  the  stream,  with  twenty-five  feet  of  vertical 
cliff  above  it.  The  talus  of  the  cliff  extends  up  about 
thirty  feet,  so  that  there  are  about  five  feet  of  vertical 
wall  between  the  picture  and  the  loose  rock  below. 


The  extreme  length  of  the  picture  is  at  least  seven 
feet.  The  cliff  is  composed  of  brownish -red  sand- 
stone :  the  picture  at  the  surface  is  of  a  much  darker 
color,  which  color  gradually  passes  into  the  uniform 
color  of  the  rock,  at  a  distance  of  2|'  or  3"  from  sur- 
face, aa  shown  by  detachable  fragments.  Copies  of 
the  photograph  were  sent,  at  the  time  it  was  taken, 
to  Prof.  Joseph  Henry,  Professor  Dana,  and  to 
Darwin.  Professor  Henry  asked,  **Can  it  be  any 
thing  else  than  a  work  of  Indian  art  !*'  Professor 
Dana  thought  the  color  due  to  iron  stains,  and  the 
outline  accidental.  Darwin  hesitated  to  express  an 
opinion,  but  dissented  from  Professor  Dana.  Colonel 
Kendrick,  formerly  professor  at  the  military  acad- 
euiy,  expressed  the  same  opinion  as  did  Professor 
Dana. 

The  figure  is  remarkably  distinct  and  well  defined 
for  the  result  of  accident ;  but,  if  Professor  Heory^s 
idtfa  be  rejected,  there  seems  no  other  explanation. 

S.    E     TrLLMAN. 

Wcat  Point.  N.y, 


The  English  sparrow, 

A   European  ornitholngical  journnl   re«.'e»tljr 
talned  the  following  testimony  In  r<*frard  **»  the 
row  (Pyririta  domestical,  fr 
professor  of  agriculture  at  1 
Herford,  Germany.       !^- 
deal  of   attention  t«   ' 
sparrow  a  pest  on  the*  > 

of  which  he  is  s^id  to  have  brought   torwArd 
small  treatise  entitled  *  Der  nutxe  und  M*hi 
flperhngs  fP.  douie8ticu«)  tin  haushalte  der  nahir 

By    examining   the   crops  of  a  great    number 
nestling  sparrows  sent  to  him  from  fWf"' 
the   country,  he  found  that  youni^ 
in  the  nest  and  for  a  week  after  havi 
sist  entirely  on  insects,  grubs,  etc.      J 
leaving  the  nent,  their  f<x)d  still  cor 
cent  of  animal  food  ;  a  week  later  of  31  fj^t  cv^ut,  «i 
alter  that  a^e  of  only  19  \iqt  vpiit,   »»f  HtHmnl 
gredients.     But  ««  sotm  as  they  1 
of  their  parents,  they  prefer  seei 
entirely  on  grain,  fruit,  and  tht^  l.u  i~  m,    . 
Schl«h,     however,     nientioiib    some    iuleresti 
stances  regarding  somt^  i^iterimeos  whirh  se^ 
have  a  peculiar  taste  for  the  seeds  of  weeds  wh! 
often  become  a  great  plairne  to  the  agriculturist. 
one  crop  he  ftmnd  the  considerable  numb«rr  of 
whole  seeds  of  Stellaria  media  (Till.),  in  another 
seeds  of  Atriplex  patulum  (L.l.  in  a  third  6^ 
Setaria  verticiMnta.     8nme  individuals  also 
special  liking  for  certain  insects.     Thus  he  f< 
one  crop  00  specimens  of  Htvltica  affiuis  (Gyll.) ;  f< 
other  sparrows  had  eaten  almost   nothing  else  bull 
certain  kind  of  beetle,  Aniaoplia  fructicx)la  (F.). 

ErXEST   L^HGEIfeSO] 

Equality  in  ability  of  the  youn^  of  the  human 
species. 

The  review  of  a  recent  work  on  geometry,  in 
Science,  Jan,  1,  is  very  justly  criticiaed  by  W  R.  in 
the  number  for  Jan.  8. 

Nuthm^  is  more  fallacious  than  that  anceaton 
have  much  to  do  with  natural  endowments  :  ci»- 
viroument  has  mucli,  and  pre-natal  influ>  r 
probably  mnst  of  all,  in  determining  mental  f\\u%\\'  i  : 
Physical  traits  are  to  some  extent  traceable  to  an- 
cestry :  but  the  whole  liistory  of  the  race,  and  of  oar 
country  in  particulai,  is  a  refutation  of  the  much 
studied  hereditary  genius,  or  transmitted  mental 
quality. 

Even  the  writer^s  comparison  is  unfortunate. 
Nothing  seems  more  like  chance  than  the  develop- 
ment of  a  race-horse.  When  the  truth  is  known  of 
our  mo«t  celebrated  mile-in-two-fourteen  trottem* 
they  will  be  found  to  have  been  picked  up  her©  and 
there  fn*m  the  peddler's  cart  or  from  the  farm. 
Their  qualities  accidentally  discovered,  and  fictitious 
pedigrees  made  up  for  them^  they  have  never  left  a 
racing  progeny  behind  them. 

I  fully  agree  with  N.  £.  in  sayinir,  *'  Better  assume 
that  the  young  are  born  equal  in  ability,  and  in  theb* 
early  training  .  »  -  give  them  an  equal  chance  r  i  ^\*- 
velop  into  mechanics,  ttorp-keepers,  artii-ts,  fan  ; 
or  lawyers  ;  "  but  by  all  means  give  them  a  cbanci?  tn 
follow  the  bent  of  thctr  intellect  as  soon  as  they  are 
old  enough  to  differentiate  it,  as,  for  instance,  inthrir 
college  courses.  P»  J.  FARxawoBTH. 

Cllnton,  lo.,  Jan.  It. 
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FRIDAY,  JAKCTART  22,  tS^. 


TILE   COLLAPSE  OF  THE   THEOSOPHISTS. 

Tmt  gTBHtfT  part  oi  tlie  last  niuuber  at  the  Pio- 
of  th**  HcK'ielT  for  peyehical  research  *  is 
Mfi  Willi  t)ie  rejKJrt   of   the  comciiltee  afi- 
poiiiU*cl  to  uiveetii^te    the  famous   Theosophit^l 

Fcir  the  iiiXonwatiun  of  thoee  of  our  re^idera  who 
haxc  not  fnUowetl  the  history  of  this  soi*iet>%  a 
hrirf  explaoatiou  will  be  iieeeesaiy.  The  Tlieo- 
K^ihicnl  society  was  fnrniecl  in  New  York  m  1875^ 
by  Ojkinej  Oleott  and  Madame  Blavataky,  for,  it 
waa  ftt«erted,  phOanthrujiic  and  literary  purposes, 
Thn?e  veani  afterwards  its  seat  of  operations  wjis 
rctnoriMi  to  India,  and  amon^  the  better  elatts 
cif  natives  it  8c*enw  to  have  gamed  not  a  few 
foUowrrs. 

Th«*  «»vidf*iioe  adduced  before  this  committee  of 
ill  M  —  whieh  included  I*rof.  Henry  8idp' 

wi  "klewrs.   P.  W.  H.  Myern  and  Elduumd 

Gumry  —  clainij)  the  exiatence  in  Tliibet  of  a 
lirotherhfioti  whose  niemliers  have  acquirer!  a 
imwer  over  nat\ire  which  enabh'ft  them  to  perform 
wonders  l^eyond  the  readi  of  ordinary  men. 
Madame  Bhivalaky  a^erti^  herself  a  cJwla,  or 
dbcip^  of  this  brotherh*X)d,  the  members  of  which 
are  s|Kjken  of  aa  mahattnaH,  who  are  said  to  have 
taken  a  great  interest  in  the  Thecisophical  stx-ietj. 
and  to  have  [lerforraed  many  marvels  in  otmneC' 
tion  with  it.  Tliey  are  said  to  t>e  able  to  cause 
apparitions  of  thi*inselves  in  places  where  their 
bodies  are  not,  to  communicate  intelligently  with 
those  whom  they  thus  \isit,  and  ti>  perceive  what  is 
j^iagon  where  their  phantasm  ap[>eary.  This  phan- 
tauunal  appearance  the  theosophi*?ts  d* •nominate 
the  ■  aatral  form/  The  thei»sf»pi lists  also  brought 
forwarti  evidence  in  supi>ort  of  another  clatis  of 
plii^numena,  iuclnding  the  transportation,  even 
IbroQich  HoUd  matter,  of  pmderahle  objects,  in- 
rluiUng  letters,  and  of  wliat  the  tht^^sophists  regard 
sa  their  duplication,  ti^gether  with  what  is  calltKi 
•  pri*cifntAtion '  of  handwriting  and  drawings  on 
pnn  iourtly  blank  paper. 

ltei*au^  of  the  peculiar  nature  of  the  evidence, 
and  tlie  great  improbability  of  the  production  of 
tbe  alleged  phenomena,  it  wn»  decided  t<»  send  a 
tFXiiitod  obetervier  to  In<lia,  who  nhould  make  a 
thon:»ugh  examination  of  the  persons  involved,  and 

*  ll*r*tctf^di^^*  «i/  the  Society  for  imjfrhical  rtmtatch^  pArt 
IX.,  D«c«nib«r,  i»V&,    Loodrm.  TruJmer,  t8S5.    H**. 


of  plac^  in  which  these  remarkahle  occurrences 
took  place.  Tlierefore,  a  member  of  the  com- 
mittee, Mr  R.  tlcxlgson,  B.A,,  of  St.  John's 
college,  Cambridge,  pr^x-eeded  to  India  in  Decem- 
ber, 1884,  and  carried  on  his  investigations  for 
three  mcmths. 

On  hearing  .Mr.  Hodgson's  i-e[>ort,  which  is  ap- 
pended to  the  reiKirt  of  the  committee,  and  care- 
fully  weighing  all  the  evidence  before  them,  the 
committee  unanimously  reports :  — 

**  I.  She  [Madame  Blavatsky]  has  been  engaged 
in  a  long-con tinuetl  combination  with  other  |ier- 
fcions  to  produce*  by  ordinary  means  a  stories  of  ap- 
parent marvels  for  the  support  of  the  theost>phic 
movement- 

**  2,  Tliat,  in  particular,  the  shrine  at  Adyar, 
through  which  letters  purporting  to  come  from 
mahatmas  were  received,  was  elaborately  arrangtHi 
with  a  view  to  the  secret  insertion  of  letters  and 
other  objects  through  a  sliding  panel  at  the  l>ack, 
and  reguliirly  uschI  for  the  purpose  by  Mndarne 
Blavatsky  or  her  agents. 

*si.  That  there  is  consequently  a  very  strong 
general  presrmiption  that  all  the  ruajn^i'UouK  nar- 
ratives put  forward  na  evMeiicc  of  the  existence 
and  occult  power  *tt  the  mahatmas  are  to  be  ex- 
]»lained  as  due  ♦'ither  (a)  to  delilierate  dece]>tion 
carried  out  l»y  or  at  ttie  inhtigation  of  Madame 
Blavatsky,  or  ih)  to  Hpontane<m8  illusion,  or  hallu- 
cination, or  unconscious  misrepresentation  or  in- 
vention on  the  (lart  of  the  witneasea.'" 

And,  as  the  coinmitUH?  regards  it  as  a  waste 
of  time  to  fiu-thcr  prolong  the  investigation, 
many  sol>er-minded  readeni  will  regard  it  as 
a  foolish  waste,  that  so  much  time  has  been 
already  sfjent  in  the  matter.  But  it  must  be 
re<:^llecte<i  that  this  smii^y  was  gaining  ground 
and  Bupi>ort,  and  w^as  im|K>sing  on  thousands 
of  im|>re«sionahle  and  cre<lulous  people.  To  them 
it  is  a  real  act  of  benevolence  that  this  bubble 
has  been  pricked  once  aud  for  all,  and  in  a 
N  ii'nlific  way.  As  to  Madame  Blavatsky,  a  mere 
reading  of  the  pages  of  evidence  compels  an  agree- 
ment with  tlie  coumiittee,  who  say,  in  conclusion, 
*•  We  regard  her  neither  as  the  moutli piece  of 
hidden  seers  nor  as  a  mere  iiilgar  adventuress : 
we  think  she  has  achieved  a  title  to  i^ermanent 
remejubrance  as  one  of  the  most  accom- 
plishetl,  ingenious,  and  interesting  impostors  in 
history/' 

tri  addition  to  the  report  of  this  comiiiitlee»  of 
which  the  preceding  is  a  summary,  this  volume  of 
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the  ProceediDgs  containB  an  interesting  essay  on 
*  Some  higher  aspects  of  mesmerism,*  by  Messrs. 
F.  W.  H.  Myers  and  Edmund  Gumey,  who  treat 
of  the  existence,  limits,  and  varieties  of  mesmer- 
ism as  a  therapeutical  agency  ;  and  a  further 
report  on  *  Thought- transferrence,'  with  numerous 
statistic6  and  diagrams,  by  Malcolm  Guthrie,  J.P. 
While  many  of  Mr.  Guthrie's  experiments  are 
novel,  and  as  a  rule  more  difScult  than  usual,  yet 
they  are  of  the  same  general  character  as  those 
with  which  those  who  have  followed  the  progress 
of  the  societies  for  psychical  research,  both  in  Eng- 
land and  in  this  country,  are  already  familiar. 

Nicholas  Murray  Butler. 


GIANTS  AND   DWARFS. 

The  above  title  is  prefixed  to  a  series  of  articles ' 
recently  published,  but  is,  however,  somewhat 
misleading.  What  is  attempted  is,  not  the  con- 
sideration of  the  causes  and  consequences  of  ab- 
normal deviations  in  height  in  the  human  species, 
but  a  presentation  of  the  differences  resulting  from 
the  absolute  size  of  an  animal,  —  a  sort  of  *  animal 
mechanics,'  which,  in  the  author's  opinion,  is  to 
become  an  important  chapter  of  morphological 
science.  The  speculations  presented  are  not  with- 
out some  value  and  considerable  ingenuity :  but 
they  are  characterized  by  a  passion  for  reducing 
every  thing  to  mechanical  terms  in  a  way  which 
does  not  fit  biological  facts ;  by  a  peculiar  anthro- 
pomorphic point  of  view,  which  gauges  the  actions 
of  animals  as  though  the  animals  were  men ;  and 
by  an  avoidance  of  evolutionary  principles,  which 
one  would  think  would  be  especially  important  in 
this  connection.  Perhaps  it  will  not  be  altogether 
without  interest  to  sketch  very  briefly  the  author's 
methods  and  his  conclusions. 

If  a  body  is  ten  times  smaller  in  one  dimen- 
sion, say  in  height,  than  another,  and  is  to 
retain  the  same  shape  as  the  first,  all  linear  di- 
mensions will  be  reduced  to  1-10,  all  surface  dimen- 
sions to  l-lOO,  and  all  solid  dimensions  to  1-1000,  of 
their  size  in  the  original  body.  For  brevity's  sake, 
we  will  call  an  animal  of  average  size  a  meso- 
aninial  (Me) ;  an  animal  1-10  as  largQ  will  be  a 
micro-animal  (Mi)  ;  one  10  times  as  large,  a 
macro-animal  (Ma).  Keeping  these  statements 
in  mind,  we  will  review  the  differences  which 
would  be  caused  in  the  several  vital  systems  by 
a  reduction  of  an  animal  to  1-10  its  size. 

Beginning  with  the  skeleton.  We  will  measure 
the  strength  of  a  bone  by  the  multiple  of  the 
weight  of  the  animal  necessary  to  crush  it.  Now, 
as  the  strength  of  a  beam  (the  bone)  varies  (1)  as 

1  K.  Fuobs,  Ko8mo8, 1886,  il.,  Nos.  8,  4,  5. 


the  square  of  the  thickness,  (2)  directly  as  the 
breadtii,  (8)  inversely  with  the  lengthy  if  the 
bone  is  reduced  1-10  in  length,  breadth,  and  Uuck- 
ness,  it  can  carry  1-100  of  its  former  weight,  while 
it  has  been  reduced  1-1000  in  volume;  i.e.,  it  is 
relatively  10  times  stronger  than  the  large  bone. 
If  the  tooth  of  a  meso-dog  can  just  bear  the  dog's 
weight,  then  the  tooth  of  a  micro-dog  can  carry 
10  micro-dogs ;  or,  if  it  is  to  carry  its  own  wdgfat* 
it  can  become  1-5  smaller  in  cross-section.  The 
smaller  an  animal,  the  more  tender,  weak,  and 
soft  may  its  skeleton  be  to  satisfy  its  needs.  This 
principle  accounts  for  the  presence  of  teeth  in 
micro-animals  of  such  a  shape  as  would  be  use- 
less in  meso-animals. 

Next  the  muscles.  If  1,000  micro-animals  were 
to  jump  against  one  meso-animal,  each  Mi  would 
jump  as  high  as  the  Me;  for  relatively  equal 
muscles,  with  a  single  contraction,  do  relativdy 
equal  work.  But  altogether  they  will  do  abso- 
lutely as  much  work  as  the  Me.  Tlie  jump  will 
depend  on  the  ratio  of  the  muscular  system  avail- 
able for  jumping-pur poses  to  the  whole  body.  A 
thousand  small  muscles  will  lift  10  times  as  much 
as  one  muscle  1,000  times  its  weight.  Moreover, 
the  small  muscles  would  contract  quicker  than 
the  large  one.  If  one  meso-man  can  throw  stones 
the  size  of  his  fist  for  a  distance  of  50  of  his  own 
steps  in  1  second,  then  a  micro-man  could  throw 
stones  the  size  of  his  fist  for  a  distance  of  500  of 
his  own  steps  in  1-10  of  a  second.  A  micro-girl 
would  knit  a  stocking  of  an  equal  number  of 
meshes  in  1-10  the  time  required  by  a  meso-girl. 

Again,   take   walking.      The  vibration  of  the 

leg  of  the  micro-man  will  take  about  i  y^}     of 

the  vibration-time  of  the  leg  of  the  meeo-man.  The 
small  man  will  walk  very  rapidly ;  but,  as  fatigue 
depends  on  the  number  of  contractions,  he  will 
tire  easily,  will  be  out  of  breath  soon,  and  vnll  have 
covered  very  little  distance.  If  we  reduced  our 
man  by  1-100,  the  walking  would  be  so  rapid  as  to 
give  forth  a  low  tone ;  and  if  to  1-1000,  the  vibra- 
tion of  his  legs  would  give  a  shrill  note.  Hand- 
shaking would  take  the  form  of  a  gentle  chirp. 
The  micro-man  is  evidently  at  a  great  disad- 
vantage in  walking  :  this  can  only  be  remedied 
by  giving  him  different  locomotive  organs  and 
a  different  mode  of  locomotion.  If  we  give 
him  very  long  extra  legs  on  each  side,  and 
put  his  body  between  them,  he  will  be  able  to 
overcome  the  inertia  of  his  body  much  more 
readily ;  he  wiU  be  able  to  resist  small  shocks 
without  shifting  to  a  great  extent  the  centre  of 
gravity  :  and  he  will  acquire  a  hopping  gait, 
which  is  much  better  suited  to  small  animals. 
In  short,  he  will  approximate  the  arthropod,  in 
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fMurticular  the  insect  type,  Tliis  proposition  that 
tlie  arthnjpcHl  form  is  \^^i  juUipteft  for  siusill 
luticiiais,  and  th«*  tiiHmmtdian  form  for  lar^e 
cioes,  is  one  of  the  iKiiutB  inni^tcMl  uiM>n  throtigh- 
cmt. 

Aoiotigst  other  differeacfs  are  the  following  \ 
Tlie  tierrotie  impulses  woulil  In*  r(M»ihiri:i.Hl  to  the 
i?eutre  in  1*10  the  tiriio»  and  hi»  i*eflex  moveinenlAi 
ajwl  rerw'tions  would  l»e  <|uicker,  A  water-rut  can 
«©e  the  hlaze  of  a  gun  and  dip  under  the  water 
Wfore  the  shut  has  time  to  reach  it.  With  regar<l 
to  warmtli.  it  U  ^hown  that  the  hody  surface  of 
li  fiizuUl  animjil  gives  off  more  heat  proportionately 
timti  Uiat  of  a  large  one  :  lience  small  birds  have 
a  thick  ix>veriTig,  or,  again,  the  small  animals 
become  cold-blooiieiK 

But  we  will  leave  tliis  part  v>f  the  snhject  tocon- 
Bider  wliat  may  be  calle*!  a  niiciXHijetychology,  Some 
rather  tiirious  c^onel unions  are  dj*awn  with  regard 
lo  the  sense  of  sight.      Wliile  tlie  aanio  amount  of 

lit  will  affect  the  retina  of  the  meso  and  the 
man,  nevertheless,  owing  to  the  difference 

convergenee  of  the  two  eyes  ( upon  which  de- 
peDcls  the  inference  of  dtHtance),  the  micrt>inim 
will  judge  things  to  be  imaller  and  nearer  than 
tli^  mceo-man.  His  horizon  would  be  much 
more  liiuiteti^  and  in  seeking  an  objeit  he 
would   be  less  apt  to  find   it 

As  to  hearing.  As  micro-animals  live  in  a  eondi- 
tioD  where  a  constant  noise  is  present,  they  acquire 
special  organs  for  making  loud  noines,  such  as  are 
faund  on  the  lega  of  some  insects  ;  wMle,  of  course, 

ir  hearing  is  less  available  t<>  them  than  in  the 
of  larger  aninmls. 

The  general  princii^le  with  regard  to  the  nervous 
8y^*[U  is  this :  as  the  amount  of  nervous  matter 
nece^Hary  tt*  the  needs  of  a  small  animal  is  pro- 
portionately much  smaller  than  in  a  larger  animal, 
such  nervous  matter  becomes  available  for  other 
imrpoaes,  and  thus  very  fine  sensibility  to  email 
phyaioal  variations,  and  the  develojiment  of  iiecul- 
i^r  sense-organs,  become  ixjssible.  Eyes  and  ears 
&ne  multiplied,  touch-organs  of  various  kinds  be- 
cotne  numerous,  and  there  is  more  room  for 
Tariability  ttian  in  higher  animals* 

This  theory  make^  it  probable  that  smaO  animals 
ar<e  endowed  with  a  sensibility  for  fine  tliscruuiua* 
lions  of  temperature,  barometric  pressure,  moist- 
ure, and  so  forth,  which  is  unknown  to  us ;  and 
klius  we  account  for  the  observation  that  animals 
tjUte  cuj^i^ince  of  the  approach  of  a  storm  l>efore 
mnn  K\oe&, 

With  regartl  to  iwychie  life,  the  following  state- 
ments will  lie  of  imi^Hjrtance:  the  micro-imimal 
jirucureM  its  UnA  ft»r  a  given  |M?ritHl  with  less 
InmLkle  than  a  mes4>-animal,  it  builds  its  house  in 
a  much  shorter  time,  it  foresees  natumJ  changes 


much  Ijelter,  and  its  movements  are  quicker* 
The  result  will  Ix*  far-reaching  forethought  by 
means  of  house-building  and  harvesting  instinctis. 
Any  act  desu-^able  for  the  moment,  the  mceo- 
animal  wiU  be  apt  to  neglect  on  account  of  the 
hotheJ*  of  doing  it.  A  man  sees  a  spot  on  his 
^\Titing-desk  for  years,  and  never  cleans  it  up  :  he 
decides  to  learn  by  heiut  a  table  of  constants  which 
hae  to  be  looked  up  with  trt»ub!e  each  time,  but 
never  does  it.  lliis  dread  of  labor  causes  most 
kinds  of  neglect.  But  with  the  micrcMininiul  the  act 
follows  the  word  \  there  is  no  trouble,  and  thus 
much  aniinyancc  and  danger  to  health  are  avoided. 
In  the  cfise  of  approaclung  danger,  say  of  a  storm, 
a  nieso-  and  a  micri>tminial  will  act  very  differ- 
ently. Tlie  meso-anima)  recognizes  the  danger 
only  when  it  is  near,  is  flurried  and  frightened* 
has  no  time  U\  build  a  shelter,  and  must  seek  a 
chance  one.  The  micro-animal  knows  that  the 
(huiger  Ls  mtt  ver^^  near,  that  he  has  ample  tune  to 
build  a  shelter,  luid  need  not  trust  to  chance.  And 
thus  we  see  why  many  of  the  smaller  animals 
prefer  to  build  a  new  nest*  to  protecting  or 
finding  an  old  one,  it  is  so  readily  done.  By 
arguments  which  it  would  be  difficult  to  repro- 
duce, the  conclusion  is  reached  that  the  train  of 
thought  of  this  micro-animal  is  related  to  that  of 
the  meso*anuiuil  somewhat  as  a  minuet  to  an 
opera  of  Wagners,  or  a  frieze  patterri  to  a  painting 
by  Kault>ach ;  also  that  his  conceptions  would 
tend  to  Ih^  mathematical  and  regular.  But  in 
general  it  nuiy  be  said  that  in  psychic  life  the 
meso^man  would  have  the  advantage  of  the 
micro-man. 

This  very  partial  account  of  these  s^>eculatiaiis 
will,  perhaps,  serve  to  show  their  general  ten- 
dency»  They  certainly  belong  to  a  class  of  think- 
ing which  is  rather  foreign  to  recent  thought,  but 
bring  with  them  a  suggest iveness  which  makes 
the  problem  discussed  a  very  interesting  one.  Tlie 
most  serious  objection  is  lliat  very  little  attempt  is 
made  to  show  that  the  theor>^  fit49  the  facta 
(wliicb  might  easily  have  l>een  done),  and  more 
attention  is  fiaid  to  select  facta  that  seem  to  fit  the 
theo^>^  As  jmrticularly  worthy  of  consideration, 
may  l»e  noted  the  argument  that  when  propor- 
tionately less  of  a  certain  tissue  is  needed  for 
actual  sustenance  of  the  animal,  more  of  it  lie- 
comes  disposable,  and  is  subject  to  variation.  It 
would  seem  possible  tliat  some  valuable  facts 
might  be  attained  by  a  careful  experimental  study 
of  the  problems  suggested  by  these  theoretical  t^n- 
aidf^rations  ;  and  while  they  will  not  l>e  sufticient, 
as  they  have  been  to  our  author,  to  rear  n|Kjn 
them  a  whole  physiology,  a  whole  zooli»gj%  and  a 
%vhole  ijsychology,  they  will  do  a  unique  service 
to  acienoe. 
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THE  RACES  OF  BRITAIN, 

It  Ib  the  praiseworthy  custom  of  the  Welsh 
national  Eisteddfod  to  offer  prizes  for  essays 
upon  some  topic  relating  to  the  ancient  national 
life.  This  has  produced  excellent  results  in  many 
directions,  especially  in  the  encouragement  thus 
bestowed  upon  ethnological  studies.  Among  the 
substantial  fruits  of  such  competitions  are  to  be 
reckoned  an  able  study  by  Mr.  Luke  Owen  Pike  on 
*  Tlie  E^lish  and  their  origin,'  and  Dr.  Tliomas 
Nicholas's  valuable  treatise  upon  *  The  pedigree  of 
the  Englisli  people,'  which  in  1878  had  reached  its 
tiftli  edition.  To  neither  of  these  learned  works, 
however,  was  the  great  prize  awarded.  It  was 
bestowed  upon  an  essay  presented  by  Dr.  Beddoe, 
the  late  president  of  the  Anthropological  society 
of  London,  wliich  has  just  been  published,  in 
an  expanded  form,  in  the  volume  now  before 
us. 

Differing  from  previous  works,  like  those  just 
alluded  to,  and  Professor  Rhys's  *  Celtic  Britain,' 
which  are  principally  based  upon  historical  and 
linguistic  investigations,  this  is  made  up,  to  a  large 
extent,  of  tables,  maps,  and  plates  compiled  from 
the  author's  personal  observations  on  color  and 
stature,  conducted  on  a  large  scale. 

Dr.  Beddoe's  system  is  founded  essentially  upon 
the  belief  that  permanence  of  color  of  the  hair 
and  eyes  is  most  indicative  of  racial  differences. 
The  opposite  opinion  seems  to  have  prevailed, 
ever  since  the  days  of  Galen  and  of  Celsus  down  to 
quite  a  recent  date,  that  the  color  of  the  hair  de- 
pends simply  upon  temperature  and  latitude.  Our 
author's  method  separates  eyes  into  three  sorts,  — 
light,  intermediate  or  neutral,  and  dark.  Tliis  dis- 
tinction is  founded  as  much  upon  shade  as  color. 
They  are  further  subdivided  into  five  classes,  in  ac- 
cordance with  the  color  of  the  associated  hair; 
viz.,  red,  fair,  brown,  dark,  and  black.  Thus  Ib  de- 
rived, as  a  ready  means  of  comparing  the  colors  of 
two  peoples  or  localities,  the  '  index  of  nigrescence,' 
by  **  taking  100  of  each,  and  subtracting  the  number 
of  the  red-  and  the  fair-haired  persons  from  that 
of  the  dark-haired,  together  with  twice  the  black- 
haired."  This  gives  a  number  which  compendi- 
ously represents  this  tendency.  The  black  is 
doubled  in  order  **  to  give  its  proper  value  to  the 
greater  tendency  to  melanosity  shown  thereby; 
while  brown  (chestnut)  is  regarded  as  neutral." 
This  method  Dr.  Beddoe  believes  to  be  preferable 
to  that  of  Virchow,  which  notes  only  the  per- 
centages of  the  pure  blond  type  (blue  eyes  and  fair 
hair)  and  of  the  pure  brunette  type  (brown  eyes  and 
dark  hair),  and  pays  but  little  attention  to  other 
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combinations,  which  are  regarded  as  reeolts  of 
crossing. 

As  a  striking  example  of  the  great  value  of  the 
color  of  the  hair  as  a  test  of  race,  he  instances  one 
of  the  most  distinct  anthropological  frontiers  of 
Europe,—  a  real  ethnic  division  along  the  line  that 
separates  the  Flemish  tongue,  which  represente 
a  Oerman  stock,  on  the  north,  and  the  Walloon, 
descending  from  an  ancient  Belgic  race,  on  the 
south.  The  difference  in  the  physiognomy  of  the 
two  peoples  is  very  marked  ;  but  such  tests  as  head- 
measurements  and  stature  fail,  while  that  of  the 
color  of  the  liair  everywhere  holds  good.  So,  too. 
as  proving  that  the  color  of  the  hair  does  not  de- 
pend upon  latitude  and  temperature,  be  brings 
forward  the  example  of  the  occurrence  among  the 
dark-haired  Italian  race  of  two  centres  of  com- 
parative fairness,  —  one  in  the  north-western  part 
of  the  valley  of  the  Po,  the  other  in  the  region  lying 
between  Terracina  and  Naples. 

But  Dr.  Beddoe  had  by  no  means-  confined  his 
attention  to  observations  upon  the  hair  and  the 
eyes.  In  the  absence  of  **  sufficient  osseous  ma- 
terial in  the  museums  for  determining  the  form 
and  size  of  the  skull,"  he  has  measured  a  con- 
siderable number  of  living  British  heads.  He 
gives  an  amusing  account  of  the  way  in  which  he 
obtained*a  series  of  head-measurements  in  Kerry, 
without  running  the  risk  of  fatiguing  or  irritating 
the  subjects.  The  people  there  have  large  heads, 
but  are  of  low  intelligence,  with  a  great  deal  of 
cunning  and  suspicion.  The  travelling  party  con- 
sisted of  four,  and,  "  whenever  a  likely  little  squad 
of  natives  was  encountered,  the  two  archeologists 
got  up  a  dispute  about  the  relative  size  and  shape 
of  their  own  heads,  which  I  was  called  in  to  settle 
with  the  calipers.  The  imsuspecting  Irishmen  usu- 
ally entered  keenly  into  the  debate,  and,  before  the 
little  drama  had  been  finished,  were  equally  betting 
on  the  sizes  of  their  own  heads,  and  b^ging  to 
have  their  wagers  determined  in  the  same  manner." 
So  far  as  concerns  the  survival  of  the  prehistoric 
races  in  Great  Britain,  Dr.  Beddoe  accepts  the  proba- 
bility of  Boyd  Dawkins's  theory  that  the  paleolithic 
people  were  the  ancestors,  or  at  least  the  near  rela- 
tions, of  certain  still  existing  Mongoloid  races,  par- 
ticularly of  the  Eskimo.  In  this  opinion,  however, 
he  is  opposed  by  the  eminent  Hunterian  lecturer. 
Professor  Flower,  who,  in  his  president's  address, 
delivered  last  January  before  the  Anthropological 
institute  of  Great  Britain,  argued  that  the  Eski- 
mo are  probably  of  comparatively  late  origin,  on 
the  ground  of  their  being  such  an  intensely 
specialized  race.  But  our  author  thinks  he  has 
sufficient  ground  for  assuming  the  existence  of 
traces  of  some  Mongoloid  race  in  the  modem  popu- 
lation of  Wales  and  the  west  of  England.     He  in- 
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Dtve  JR  [MUtirutiir  the  examples  In-  h-tb  injU-d  of 
tli»€)h1irfU»*  or  Clitnese  eyes  ;imi  of  pn^gTiatliiBui,  or 
K  '    of  the  jaw8.     The  latter  i»eeulmrit>% 

^K  ould  not  be  of  muiii  value  ii  it  were 

Ool  for  tlif  gn^at  siiiHlarity  in  otlier  rt-sjiei'ta  thnt 
esiiiU  ttmon^  the  individiiali*  in  whom  it  is  tnani- 
fesled.  But  prt»;4rnjithism  by  no  means  imnlies  a 
U%w  type  of  hmmmiLy,  and  it  is  remarked  by  our 
aothiir  Ui«t  elo^jnenc^,  or  at  least  i*eadineti8  of 
i|ieec}j»  9e€?tn8  to  be  a  i^neral  cbnraeteri^tie  of  it. 
For  the  neolithic  perioii,  while  accepting  in  a 
brtittd  way  Thurnani's  foriniiJa,  *  L«)n^  l>arrrm k, 
long  Ivrfld8;    roiinii    bariTiwa.   ronml   heade/    Dr. 

lidoe   cannot   allow  tliat   tbiw  represents  accu* 

ply  tiie  character  of  the  CTitire  p*ipulution.  He 
fuelievt^ii  that  the  distinctive  practice  of  dohnen- 
tmiltling  was  established  in  Britain  by  a  pure  lonK- 
h4!fiiled  race,  ivhile  the  broad-heade<l  rHH:*i>Ie  were 
tiie  IntriiducerB  of  Ijronsse.  **  WhenccBoever  Uiey 
c«uie»  the  men  of  the  British  bronze  race  were 
rirldy  endowed  physically.  They  were,  m  a  rule, 
tall  luul  stalwart;  their  brains  were  large»  and 
tfaejr  fejitures,  if  »omewluit  \\i\v^h  and  coarwe, 
most  have  been  manly  and  conimandiiiK.  *  It  ban 
lieen  obje«  ted  to  this  tyj^e.  that  tht-  ^-reat  dcvolop- 
tiM^rit  of  thp  brows,  and  the  lransveii*t*  furrow  on 
*'•  d  atjove,  are  shared  by  the  Austi-alian 

s»^  -  ivage  races*     But  it  is  well  eMahlinhe*! 

ibitt  nxwh  jx>inU  of  likene{?8  as  these  to  the  anlhro- 
p>ltl  a|je^  are  distributed  variously  among  the 
diffiTfirnt  race«  of  manliind,  and  that  no  one  of 
lifitt,  taken  by  itself »  iuiphes  intellectual  or  moral 
fiTiority.  *' Certainly/'  says  Dr,  Beddoe,  *'the 
ilkli  bronze  lyjn*  is  foimd  fre^juently —  1  should 
wmy  wiiJi  disproportionate  frequency  —  among 
oar  best  a*t  well  as  our  ablest  and  strongest  men." 

But  at  the  bronze  |XTiod  the  mass  of  the  jxifpula- 
t*'  '  Ije  regardeii  ag  belonging  to  tills  type. 

Til  it>  present  a  shajie  intejrmediate  between 

*  long  barrows,  aucl  those  of  the  r<»ujid 
-a  form  for  which  Wilson  has  propcieeil 
tlw  natise  of  *  pear-shaped,'  and  our  autlior  the 
ucie*  HOC  very  satisfactory  to  himself,  of  » coffin- 
•bsftMl.'  This  type  may  be  the  result  of  a  partial 
AnfoD  oi  the  two  races^  or  it  may  have  been  im- 
portni,  alrt^y  made^  by  the  very  numenms 
iorBclerif  from  Belgic  Gaiil.  It  has  usually  been 
4lylt*d  tlie  Keltic  ty|ie,  but  Broca  lliinks  that  the 
astne  of  Kflt  ought  to  be  ri«tri«"te<l  t<i  the  race 
tlimt  tiredominat*^!  in  old  Keltic  (iaiiL  from 
^n^agne  t<t  Siivov.  Their  short,  thick-set  figures, 
ami  liu^,  broad  heti'is,  are  venii*  different  from  tlie 
am^nt  British  tyi>c%  whose  gen  end  distribution 
tluoagititmt  the  three  kingdoms  t^4k  strongly 
^galmt  its  lieing  a  latft  importation. 

Boch  was  the  fK)pulati«>n  of  Britain  at  the  time 
d  tli«  Roman  coiKjuest.  com|Kjged  t»f  several  strata, 


unequally  distribute^!,  of  a  Keltioff  pea  king  race, 
«ome  Bryothonic,  othei's  GaeUc,  in  dialect*  This 
ancient  British  race  belonged  to  the  tall,  blond 
stock  of  northern  Europe*  rather  than  to  Broca's 
Keltic  race ;  and  tliey  probably  greatly  resembled 
in  a})r>earance  the  provincials  carved  upon  the 
siircophagus  of  the  Homan  prefect  Jovinus,  — 
now  preser\"ed  in  the  Museum  of  the  Hdtel  tie 
Vi!li\  at  Reims,  —  who  are  conspicuously  diffei-ent 
in  features  from  the  m*Mlern  Germans,  This  race 
was  su|>erpo!&t*d  upon  a  foundation  primipally 
made  up  of  the  doliflux-ephalic  dark  race  of 
southern  Eurt>j>e,  the  so-calle<l  Iberiiin,  which  is 
still  strongly  reprc*Hent;e<l  in  the  north  of  S<;otland 
and  in  Ireland  ;  but  no  GertnanH,  to  be  recK»grnzt*d 
as  such  by  si.»eech  as  well  aa  person,  Imd  probably 
as  yet  entered  Britain, 

The  Roman  conquest,  however,  had  no  uuiteri^il 
effect  in  changing  tlie  chamcter  of  tht>|Mjpulatiou. 
Far  different  was  it  with  the  Anglo-Saxon  inva- 
sions that  follinved  ujion  its  abandonment  by  tlie 
Romans,  The  nK»st  important  chapter  in  the 
volume  is  naturally  devote*]  to  a  careful  review  of 
the  various  theories  as  to  the  origin  tif  the  dif- 
ferent invading  tril>e8,  and  to  a  thorough  study  of 
the  evideiR-e  of  ail  kinds  that  might  tend  to  shed 
light  upon  the  prtx'ess  of  *  the  making  of  Eng- 
land,' —  etlmoh:»gi<al  and  linguistic,  as  well  as  that 
ilerived  from  laws  imd  scK'ial  institutic^ns.  We 
have  space  to  touch,  and  that  only  in  the  hr leftist 
manner,  upon  one  or  two  of  the  points  discussed. 

Our  author  s  researches  are  ijuite  in  accord  with 
the  conclusions  reach kJ  by  Senator  Hoar  in  a 
jinper  read  last  spring  Wfore  the  American  anti- 
(piarian  s<x*iety,  in  regard  to  the  origin  «*f  the 
YankiM*  of  caricature,  the  typical  Uncle  Ham,  and 
Brother  Jonathan, ''  with  his  long,  loofely-set  limlis, 
iiis  sliarp  nose  and  chin,  his  high  cheek -Ixmes,  liis 
narrow  shoulders  and  higli  head/'  Dr.  Beddoe 
paints  this  Yankee  |K>rtrait  to  the  life,  when  he  is 
dest^ribing  the  true  Frisian  tyi>e.  to  be  seen  in  the 
people  dwelling  around  the  Zuy<ler  Zee,  w^ho  are 
very  different  in  their  appearance  from  their 
neighhMjrs  the  Hollanders.  He  proves  that  dif- 
ferences existed,  physical  as  well  as  diale<.'tic,  be- 
tween the  ancient  Fnsi^ins  and  tlie  Saxons  ;  and 
he  shows  that  the  county  of  Kent  was  the  first  U% 
Ix?  uivade<l  by  the  Frisians  and  their  neighlxn-s 
the  Jutes,  So  the  main  objec:t  of  Senator  Htiar*8 
pai>er  m  to  show  the  oh  ligation  a  of  New  England 
to  Kent  for  nnich  of  its  laws  and  social  institu- 
tions, and  the  stiong  physical  resemblance  of  the 
people  of  tlie  two  regions.  Dr.  Betldoe  also  brings 
out  the  notable  likeness  between  the  people  of 
Boston,  in  Linrolnshire,  and  the  frequenters  of 
the  AntweriJ  market.  In  no  considerable  town  in 
England  is  the  index  of  nigrescence  so  low.     In  one 
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particular,  however,  Dr.  Be<ldoe  differs  from  Senator 
Hoar ;  that  is,  in  respect  to  the  origin  of  the  custom 
of  gavelkind,  by  which  the  land  of  the  father  de- 
scends to  all  bis  sons  in  equal  portions,  —  a  custom 
adopted  by  our  ancestors  from  the  usage  of  Kent, 
and  which  has  had  a  most  important  effect  upon 
our  history  in  fostering  democratic  institutions. 
Our  author  believes  that  this  institution  was  de- 
rived from  the  Kymric  branch  of  the  ancient 
Britons,  and  not  the  Germans,  and  tliat  the  term 
can  be  best  explained  b}'  the  Welsh  language. 

Great  differences  of  opinion  prevail  among 
recent  writers  as  to  the  consequences  of  the 
Anglo-Saxon  conquest  of  England,  hinging  mainly 
upon  the  degree  of  credibility  attached  bj'  them  to 
the  statements  of  the  old  British  chronicler,  Gil- 
das.  Some  hold  with  Freeman  and  Green  that 
the  ancient  race  was  mostly  exterminated  ;  while 
Nicliolas,  and  the  Keltic  school  in  general,  are 
equally  convinced  that  the  British  element  pre- 
dominates in  the  modem  English  people.  Our 
author *s  conclusions  upon  this  interesting  subject 
may  be  summed  up  as  follows  :  About  the  middle 
of  the  lifth  century  certain  German  tribes,  invad- 
ing the  country,  settled  some  districts  almoet  ex- 
clusively, making  serfs  of  some  portion  of  the 
prior  population,  and  forcing  the  remainder  to  the 
west  and  the  south.  They  uprooted  Christianity, 
and  changed  to  a  great  degree  the  local  nomen- 
clature. But  they  adopted,  or  allowed  to  remain, 
many  usages  relating  to  the  land,  and  they  inter- 
married largely  with  the  native  women  ;  so  that 
their  descendants  exhibit  changes  in  physical  type 
which  approximate  them  somewhat  to  the  original 
inliabitants.  In  language  the  most  important  and 
necessary  words,  particularly  among  the  verbs,  are 
Teutonic ;  so  are  most  of  the  grammatical  forms 
and  rules  ;  and  so,  also,  is  the  pronunciation. 

The  Danes,  in  the  latter  part  of  the  ninth 
century,  by  their  invasions,  gave  a  strong  Scandi- 
navian tinge  to  the  eastern  counties  of  England, 
and  made  themselves  exclusive  masters  of  the 
islands  around  Scotland  :  in  other  parts  of  the 
country  their  influence  is  not  marked. 

But  the  Norman  conquest,  although  it  did  not 
at  once  introduce  any  very  large  accession  to  the 
population,  undoubtedly  produced  the  type  that  is 
still  the  prevailing  one  among  the  upper  classes  of 
England.  Our  author  finds,  by  an  examination  of 
the  color-tints  of  portraits  of  the  nobility,  a  prev- 
alence of  dark  hues,  even  more  marked  in  the 
sixteenth  and  seventeenth  centuries  tlian  in  the 
nineteenth.  Tlie  severity  of  the  conquest  was 
chiefly  felt  in  Yorkshire  and  parts  of  Lancashire, 
wliere  the  Anglo-Danish  population  was  nearly 
(leHtroyed.  In  ovher  parts  of  the  coimtry  no  per- 
manent change  in  the  physical  type  or  racial  ele- 


ments seems  to  liave  resulted  from  it.  In  this 
branch  of  his  inquiries.  Dr.  Beddoe  has  drawn, 
principally  from  Domesday  book  and  other  medi- 
aeval records,  interesting  and  useful  inferences, 
which  we  regret  not  to  be  able  to  quote. 

We  will  conclude  by  calling  especial  attentkn 
to  three  exceedingly  well  executed  plates,  in  which 
are  represented  living  faces,  which,  in  the  judg- 
ment of  our  author,  reproduce  the  various  types 
of  '  the  races  of  Britain.'  His  remark  about  'the 
singular  beauty  of  the  women  of  Devonshire' 
seems  fully  warranted.  H.  W.  H. 

THE    CAUSATION  OF  PULMONARY   CON- 
SUMPTION 

Scarcely  four  years  have  elapsed  since  the 
important  discovery  of  the  tubercle-bacillus  by 
Koch  was  announced.  Many  then  thought  that 
the  key  to  the  various  problems  of  pulmona- 
ry consumption  was  close'  at  hand,  if  not  in  our 
actual  possession.  Certainly  therefrom  a  new 
impetus  has  been  received  in  the  study  of  these 
problems,  —  an  impetus  that  may  eventually  faring 
about  their  solution ;  but  so  far  this  discovery  has 
added  but  little  to  our  actual  knowledge  of  the 
causation  of  this  most  insidious  disease. 

This  bacillus  is  readily  and  definitely  distin- 
guished from  other  allied  micro-organisms.  It 
seems  to  be  present  in  tubercles  wherever  found, 
and  is  usually  apparent  in  the  sputum  of  ccm- 
sumptives ;  in  some  few  cases  it  is  believed  to 
have  been  detected  in  the  sputum  when  no  signs 
of  the  disease  were  discovered  ;  and  other  cases 
are  known  where  the  most  careful  examinations 
have  failed  to  detect  them,  though  tubercles  were 
unquestionably  present.  Still  the  evidence  so  far 
is  only  negative.  We  may,  without  doing  violence 
to  the  facts,  assume  that  the  bacillus  Kochi  is  a 
constant  accompaniment  of  tuberculous  disease. 
They  are  remarkable  for  their  vitality:  decom- 
posed or  even  dried  sputum  containing  them  re- 
tains all  the  powers  of  the  fresh  microbe,  even 
after  months  have  elapsed.  Inoculated  into  the 
tissue  of  animals,  either  in  the  fresh  state  or  after 
cultivation,  they  almost  invariably  produce  tuber- 
culous disease,  though  never  the  ordinary  chronic 
consumption,  but  quick  consumption,  or  miliary 
tuberculosis,  which  is  held  to  be  distinct  in  its 
nature.  From  these  facts  the  conclusion  would 
seem  self-evident  that  floating  particles  of  dried 
sputa,  or  at  least  when  freslily  thrown  off  from 
the  diseased  subject,  might  easily  enter  tlie  lungs 
of  healthy  jjersons,  and  reproiluce  the  disease. 
Unfortunately  clinical  evidence  does  not  support 
this  a  priori  deduction.  Recent  observations  de- 
monstrate that  food  impregnated  with  tubercu- 
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louji  mmtter   will    pro*! are   corresjiontling  disease 

in  the  iiitegtine  and  other  abdominal  viRcera.     A 

iinljcr  of  dog8»  Hiihjwteil  for  several  we«^ks  t<> 

atmris|iheiv  ttunliiirged  with  particles  of  spiitii, 

me  tubercuJous,  but  the  evidence  is  not  ccm- 

rintdng. 

Tlie  ixieeihility  of  tuWrrular  itKXiiIjitinn  has 
\ycei\  known  for  years*  To  Koch  is  due  tlie  credit 
of  discovering  wherein  tlie  p+n^uliar  agency  con- 

8iit€<d. 

Tlie  contagiousness  of  jaihnonary  coneunip- 
tion  ha*  been  believed  for  aiore  than  a  eentur>% 
and  still  is  accepted  by  many  (physicians.  Dr, 
Hertjmnn  Brehmer,  xipoxv  wlujse  extensive  work  ' 
Ihr  present  article  is  base<l,  warmly  contests  these 
views,  and*  it  must  he  admitte<l,  witli  ability.  He, 
in  iirtef,  endeavora  to  prove  that  pulmonary 
ebrcmic  consumption  is  never  produced  liy  the 
biiniUi«  and  is  neither  contagious,  nor,  strictly 
upcftking,  here^litani'.  As  the  director  for  more 
thaii  thirty  velars,  of  a  private  institution  for  the 
treatment  »»f  c«»iigumptivi?s,  he  has  l>een  able  to 
fltudy  nearly  twelve  thousftnd  ca&es,  chietij  drawn 
Crotn  tlie  l»etttT  classes.  Certainly  conclusions 
bsMcl  u]»n  tfuch  ample  clinical  material  are  en- 
titled to  our  consideration. 

ThoDgb  some  adherents  of  the  bacilli  theory  of 

oootAglon  have  believed  that  these  organisms  are 

dJnictly  hereditary,  lying  latent  for  a  longer  or 

^barter  fjeriod,  to   finally  take  on  activity,  yet 

flaeli  a  view  seems   wholly   improbable,    if   not 

^     abwtrd.    Thus  it  is  apparent,  in  what  is  considered 

^^^kdltary  consumption,  that  timt  which  is  en  tailed 

^1^^^  ^^  olTspring  of  consumptive  parents  is  not 

£c  diiMiM  itself,  but  merely  the  disixisition  lo  the 

diseiMr,  —  Uie   consumptive  habitus.     If    such   a 

pnfili^sosHion   exist,   as  it  unquestionably   doe^, 

wherein  does  the  true  causation  lie  ?     Not  in  the 

hacOli,  for  they  merely  find  a  soil  already  prepared 

liir  their  reception,  and  isolation  does  not  appear 

to  ftffcct  the  chances  of  such  predisposed  persons 

diaeased.      A    sound,    healthy    person 

becomes  infected   by  the  bacilli,  at   least 

in  the  form  of  chronic  pulmonary  consump- 

Ijoo,  und  the  possibility  in  any  other  is  not  yet 

IWDven.     Il  is  only  tho*ie  in  whom  a  prtnlisposition 

ttZlsiB  —  a  consumptive  habitus  — who  acquire  the 

iflseftse^     What,  then,  is  the  true  causoiton  of  the 

L  dtitiaaJTj  phthisis?    This  the  author  endeavors  to 

P  lie  boa  fihown  from  the  researches  of  Rokitansky , 
and  \im  own,  Uiat  the  lungs  of  consumptives  are 
aboanimlly  tiu^,  and  the  heart  and  alKlominal 
laaem  are  abnonnaJly  small.      Thus  the  lungs  do 

*  iUt  kltHiJtchm  etfakrung.    Von  JJicRMAirtt 
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not  receive  their  due  amount  of  nourihlmniit,  i\nd 
l>e«-ome  the  fuci  of  disease,  where  the  bacilli 
nvidily  atid  easily  find  a  lorlgitig-place.  This  view 
may  ap(>ear  startling,  yet  it  seems  well  sustained. 
The  Hat-breasted  [n^rson  of  consumptive  tendency 
has  the  hmgs,  not  small,  as  is  genendly  mii>- 
j>ofted,  btit  elongatcHl  find  large ;  the  heart  not 
men^Iy  atrophied,  but  actually  leas<*n«xl  in  cajwicity 
and  i>c»wer.  Thus  the  relation  t>etween  the  normal 
bean  and  lung  Is  alx>iit  one  to  six  ;  but  in  many 
consumptives  so  great  a  discrepancy  a»  rme  to 
twelve  may  exist.  The  relation  lie t ween  the  lungs 
and  heart  may  consist  not  only  in  the  former  lie  in  g 
too  large,  or  tlie  latter  too  small,  but  both  may  lie 
actually  normal  so  far  as  size  is  conoemtd,  and 
the  evil  be  found  in  abnormally  small  pulmonary 
arteries.  Not  only  does  the  heart  show  pliyaicai 
incapacity,  but  it  is  functionally  weakened,  pal- 
pitation always  existing  to  a  greater  or  lesji  degree 
in  consumptives.  Whatever  may  l)e  the  exact 
relation  between  these  organs,  the  result  is  invari- 
ably the  same,  —  deficient  nutrition  to  the  tissue 
of  the  lungs.  Rarely  are  the  abdominal  viscera 
enlarged,  an<i  almoijt  constantly  it  is  found  that 
consumptives  have  never  been  hearty  eaters.  A 
person  with  large  breast,  and  its  accompanying 
small  lungs,  an  enlarged  and  powerful  heart,  well- 
developed  abdominal  vii?cera,  and  a  hearty  apjietite, 
rarely,  if  ever,  becomes  consumptive. 

Here,  then,  is  the  ultimate  c^iuse  of  the  disease, 

—  impaired  nutrition.  This  impaired  nutrition 
may  be  the  resultant  of  various  antecedent  causes. 
First,  and  most  important  of  all,  is  that  due  to 
li  e  red  i  ty  or  prena  tal  1  i  f  e .  In  stances  are  too  n  u  m  er- 
ous  to  require  argument,  that  acquired  pecuhar- 
ittee  may  lie  and  are  transmitted  to  offspring. 
Impaired  vitality,  from  whatever  cause  it  may  be 
due.  re-api)eai^  often  in  the  child.  When  such 
im^mired  vitality  consists  in  the  predi^jKising  at> 
normal  correlation  of  lungs,  heart,  and  viscera, 
the  fuel  is  prepared  that  OTily  needs  the  match  tii 
start  into  active  flame.  The  question  here  is  of 
the  greatest  moment,  —  Were  the  tuberele-l>acillu8 
no  longer  in  existence,  %vould  tuberculous  disease 
fjecome  extinct? 

A  predisposing  cause  of  but  little  less*  imjior- 
tance  is  that  of  the  exhausted  vitality  in  the 
mother,  due  to  too  fretpiently  relocated  gestation, 

—  a  cause  (hat  not  only  affects  children  of  later 
births,  but  retro-acts  strongly  ujxm  the  mother. 
Thus  it  is  that  the  later  descendants  of  large  and 
numerous  families  are  Q>ore  diepOFed  to  consump- 
tion. Again  :  lack  of  nutrition  in  childhood, 
w^bereby  the  healthy  and  norma!  development  of 
the  alimentary  and  arterial  systems  is  retarded* 
produces  a  like  disposition. 

Injuries  to  the  long,  in  some  instances,  have 
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been  thought  to  be  aa  exciting  cause ;  but  such 
cases  are  due,  the  author  believes,  to  the  partial 
stagnation  of  the  blood  in  the  lung.  In  such  rare 
cases  where  the  disease  iirst  appears  in  the  right 
lung,  the  author  believes  it  to  be  owing  to  some 
malformation  or  aneurism,  whereby  this  lung 
receives  a  less  quantity  of  blood  than  the  left. 

Dr.  Brehmer  gives  a  history  of  five  hundred 
cases  in  full,  — cases  in  the  oflfspring  of  non-con- 
sumptive ancestry,  of  those  suffering  under  scrofu- 
lous or  allied  evils,  and  cases  due  to  heredity. 
Other  interesting  results  are  perceived  from  the 
study  of  these  cases.  An  unquestionable  inter- 
relationship appears  between  consumption,  men- 
tal derangement,  epilepsy,  and  deaf -mutism.  The 
researches  of  Professor  Bell  upon  deaf-mutism 
have,  the  present  writer  believes,  substiintiated 
the  relationship  of  this  last  defect  with  other 
defects,  and  also  show  its  heredity.  May  not  all 
these  proceed  from  the  same  general  cause,  — 
the  transmission  from  parent  to  child  of  abnormal 
or  deficient  organs,  which  are  ultimately  due  to 
imi)aired  nutrition  or  unfavorable  en^4romnent? 
That  such  effects  do  not  follow  deprivation 
alone,  is  apparent.  Too  great  culture  or  luxu- 
rious habits  certainly  seem  to  be  exciting  causes. 
How  much  they  are  owing  to  nervous  influence 
is  a  problem  of  interest.  It  is  a  well-established 
fact  that  wild  animals  kept  in  confinement  are 
especially  liable  to  phthisis.  The  most  highly 
bred  strains  of  domestic  stock  are  likewise  prone 
to  tuberculous  disease. 

Tliat  consumption  is  contagious  in  the  ordinary 
sense  of  the  word,  the  author  emphatically  de- 
nies. It  is  true  that  the  bacilli  are  rarely  found 
in  the  atmosphere,  except  in  large  hospitals,  where 
many  wises  of  the  disease  are  treated ;  but  the 
author  contends  that  a  person  not  predisposed 
may  expose  himself  with  the  utmost  impunity  to 
the  contagia  without  becoming  infected.  As  an 
evidence,  is  adduced  the  fact  that  in  Gobersberg, 
during  the  last  forty  years,  many  thousand  cases 
have  been  treate<l ;  nevertheless,  the  mortality 
from  this  cause  among  the  mhabitants  of  the 
place  has  actually  decreased  by  about  fifty  per 
cent  from  that  of  the  preceding  forty  years. 
A  century  ago,  in  Naples  and  in  Portugal,  legal 
enactments  placed  this  disease  under  the  most  rig- 
orous ban.  It  was  looked  upon  and  treated  as  one 
of  the  worst  pestilential  diseases,  and  every  thing 
connected  with  it  pronounced  unclean  and  danger- 
ous. For  fifty-six  years  were  these  rigorous  laws 
enforced,  to  the  great  discomfort  of  the  people, 
but  without  result :  there  was  no  decrease  in  con- 
sumption. He  disclaims  the  prevalent  opinion 
that  married  people  will  contract  the  disease  from 
one  another.    Indeed,  according  to  his  experience. 


it  is  very  rarely  indeed  that  both  hosband  and 
wife  die  of  consumption.  It  is  worthy  of  note, 
however,  that  whenever  facts  seem  to  warrant 
the  assumption  of  contagion  between  husband 
and  wife,  it  is  usually  the  wife  who  suffers. 

The  author  believes  that  the  operation  of  all 
these  causes  is  such  that  morpholo^cal  changes  are 
brought  about,  enabling  one  years,  even  decades, 
in  advance,  to  predict  with  great  probability 
which  members  of  a  given  family  will  be  afl^cted 
with  pulmonary  consumption,  and  which  will 
remain  healthy.  When  acquired  peculiaritieB 
through  generations  have  become  fixed,  then,  and 
in  this  sense  only,  does  pulmonary  consumption 
become  hereditary. 

Should  these  views  of  the  causation  of  consump- 
tion be  sustained,  the  question  of  contagion,  or 
rather  non-contagion,  in  another  decade  will  no 
longer  be  disputed,  and  then  the  possibility  of  the 
conveyance  of  phthisis  from  man  to  man.  in  any 
other  way  than  by  direct  inoculation,  will  be 
looked  upon  only  as  a  superstition.  When  such 
definite  conclusions  have  been  reached,  we  will  at 
last  be  in  a  position  to  study  rationally  the  all- 
important  problem  of  prevention  and  treatment. 

N.  W. 


An  important  investigation  into  the  chemical 
constitution  of  the  venom  of  the  Indian  cobra 
(Naja  tripudians)  formed,  says  the  Lancet,  the 
subject  of  a  paper  read  before  the  Royal  society, 
on  Dec.  16,  by  Dr.  R.  Norris  Wolfenden.  It  has 
been  alleged  that  the  venom  of  this  snake  contains  '* 
an  alkaloid  and  a  principle  known  as  *  cobric  acid.* 
Dr.  Wolfenden  has  l>een  unable  to  verify  either  of 
these  assertions ;  indeed,  he  denies  the  existence 
of  both  substances.  He  further  shows  that  the 
venom  loses  its  power  when  the  albuminous  bodies 
are  removed  or  otherwise  rendered  inert.  Mix- 
tures containing  the  cobra  poison,  when  treated 
with  metallic  salts  that  precipitate  albumen,  were 
found  harmless.  Wolfenden,  like  Weir  Mitchell 
and  Reicbert,  has  found  three  poisonous  pro- 
teids  in  the  venom.  The  largest  quantity  of 
proteid  was  a  globulin  that  had  asphyxiating 
properties  ;  and  a  smaller  quantity  of  syntonin, 
possessing  similar  properties,  was  also  detected. 
A  form  of  serum  albumen  existed  in  minute  pro* 
portions,  and  this  was  ascertained  to  have  remark- 
able }K)wers,  paralyzing  small  animals.  It  has  been 
objected  that  the  possession  of  i)oi8onous  qualities 
by  a  serum  albumen  is  a  unique  fact,  but  Schmidt- 
Mulheim  and  Albertoni  have  found  ordinary  pep- 
tones to  be  toxic  when  injected  into  the  blood, 
causing  various  nervous  disturbances,  lowering 
the  blood-pressure,  and  preventing  the  coagula- 
tion of  the  blood. 
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COMMENT  .LVD  CRITICISM, 
hTtmroE  of  Professor  Newcomb  towards 
tlLscaveries  in  regard  to  thought-tniias- 
I  is  one  of  extreme  intellectual  dissent,  and 
rily  aceentiiate  tbe  iiiipresaion  of  ex- 
^  grent  conservatisiii,  n^hich  already  pre- 
regard  to  the  American  society  for 
reeearch*  His  presidential  address  was 
Uy  a  frank  though  deli<*ate  denial,  not 
'  the  results  concerning  telepathy  claimed 
jEnglisli  society,  but  also  of  the  utility 
aingr  any  investi^tions  uix)n  the  subject 
There  appear,  however,  certain  flaws 
is  argument,  which  are  sufficient  to  prevent 
from  bluntly  adopting  his  cjonclusion.  lie 
»  much  emphasis,  for  instance,  on  the  ex- 
^brity  of  thought-transferrence  in  tlie  ordi- 
^niTse  of  life,  and  implies  somewhat  sar- 
^py  that  it  ought  to  be  much  more  frequent. 
f^slolojri^^  however,  the  jioasibilities  appear 
Pently  :  it  is  quite  conceivable  that  telepathic 
itions  are  extremely  feeble,  and  are  accord - 
^sooUy  completely  obhterated  b^^  the  onli- 
ujiich  stronger  irritations  of  daily  life  ; 
\  the  feelile  sensations  from  tlie  stars  are 
by  stmlight,  so  that,  as  aptly  remarked 
owditch,  a  man  conscious  only  during  the 
tild  not  di'H!Over  the  stars.  Again,  he 
tlmt  tele[>athy  is  communication  l>etween 
ads  without  the  intervention  of  any  physi- 
This  certainly  cannot  be  accepted  as 
definition ;  for  telepathy  means  com- 
lion  through  other  than  the  usually  known 
processes,  and  there  is  nothing  in  the 
ns  to  exclude  all  physical  agencies.  So 
;he  physicists  liave  to  acknowledge  action 
nee  of  gravity  and  electric  induction,  it 
iy  no  dishonor  to  any  intellect  to  accede 
bility  of  the  action  at  a  distance  of 
Biently  to  consider  that  posaibilily 
'tif  investigation,  even  though  he  has 
station  (and  moet  scientific  men  have 
|Je)  of  a  positive  result.  We  have  alluded 
tweak  points  of  Professor  Newcomb*B  ad- 
lfhe»  two  stn^ngest  points  are  in  criticism 
[wwrk  of  the  English  society.     He  finds 


fault  very  justly  with  their  failure  to  ascertain 
the  influence  of  varying  conditions  on  thought- 
transferrence  ;  and  he  fuillier  makes  the  very 
acute  observation  that  in  the  repi-oductions  of  the 
drawings,  though  the  lines  are  faulty,  they  always 
join  ]>erfe€tly,  as  would  be  the  case  with  the  work 
of  a  poor  ilraughtsnaan  who  could  see ;  imd  this,  too» 
in  the  drawings  made  blindfold.  The  inference, 
wliich  Profes3i»r  Newcomb  refrains  from  making, 
is,  of  course,  that  the  person  did  see,  and  there 
was  s*jme  tiickery.  By  way  of  general  criticism 
of  the  English  society's  work,  we  may  frankly 
say  that  it  is  Like  that  of  amateurs  and  enthusiaata, 
and  bears  the  character  of  such  work,  especially 
because  it  fails  to  deal  rigidly  and  skilfully  with 
the  problems  as  they  appear  to  professional  phjrsi* 
ologists  and  psychologists. 


The  twentieth  ajwual  report  of  the  Massa* 

chusetts  commissionerB  of  inland  tisherii^  gives 
some  facts  of  interest  on  the  lisheries  of  tliat  state. 
In  many  places,  where  the  culture  of  land-locked 
salmon  had  been  deemed  a  failure,  the  fish  ha^ 
appeiired  in  nuiiilM^rs,  Of  the  river-salmon  there 
has  been  an  increased  nm  in  the  Merrimack  River 
the  past  year,  and,  were  it  not  for  the  d€*]>redations 
that  have  lieen  committed,  the  river  would  now 
be  self-sustaining.  In  Maine  the  salmon -lisheries 
have  been  greatly  increased,  and  tlie  catcli  for  the 
piist  season  is  said  to  be*  the  largest  for  fifty  years. 
8had-hatching  was  continued  at  North  Andover, 
with  gotid  results.  The  river  was  found  to  be  full 
of  male  sliad  from  one  to  two  years  old.  These 
young  males  return  with  the  mature  females, 
while  the  female©  do  not  return  till  they  are  three 
or  four  years  old.  Owing  to  the  prejudice  that 
existed,  tlie  artificial  hatching  of  shad  was  aban* 
doned  for  several  years^  with  the  result,  that,  on 
the  Connecticut  River,  the  value  of  the  shad> 
fisheries  fell  off  more  than  fifty  per  cent  on  the 
upper  waters,  and  twenty*flve  on  the  lower.  The 
resumption  of  hatching^  however,  has  prevented 
farther  decrease,  and  an  improvement  is  expected 
next  year.  Hitherto  but  little  has  been  done  for 
the  cultivation  of  the  carp  in  Massachusetts, 
under  the  impression  that  the  state  was  too  far 
north  for  such  to  be  successful,  That  the  idea  is 
erroneous  is  clearly  shown  by  eeveral  large  ponds 
in  the  state,  already  heavily  stocked  with  this  fish. 
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In  the  autuuin  of  1881,  sixty-seven  carp  were 
j)laced  in  a  pond  near  Worcester :  they  have 
grown  and  bred  very  rapidly,  without  especial 
care  liaving  been  given  to  them ;  so  that  the  ix>nd 
is  now  full  of  fish  from  four  to  twenty-five  inches 
in  length,  and  weighing  aa  high  as  sixteen  pounds. 
The  most  important  fact  connected  with  the  other 
fisheries  is  the  decrease  in  the  catch  of  some  of 
the  more  valuable  kinds,  such  as  the  striped  bass, 
Spanish  mackerel,  and  bluefish ;  the  last  especially 
lias  everywhere  been  found  less  abundant  than  in 
recent  years. 

A  MOVEMENT  is  before  congress  to  establish  a 
commission  to  determine  the  feasibility  and  value 
of  inoculation  with  the  causative  agent  of  yellow- 
fever  as  a  preventive  of  that  disease.  Dr.  Walcott, 
president  of  the  American  public  health  associa- 
tion, and  Dr.  Holt,  president  of  the  Louisiana 
state  board  of  health,  appeared  before  the  senate 
committee  on  epidemic  diseases  last  week  in  this 
interest,  accompanied  by  Drs.  Billings,  Toner,  and 
Smart,  of  Washington.  It  is  proposed  to  establish 
a  commission  to  go  to  Mexico  and  South  America 
to  investigate  the  system  of  inoculation  of  Freire 
and  Carmona,  whose  experiments  have  proved  so 
successful  in  those  countries,  and  also  to  investi- 
gate the  principles  of  Pasteur,  Koch,  and  others, 
in  their  special  application  to  yellow-fever.  The 
proposed  bill  will  be  reported  favorably  to  the 
senate,  and  there  is  strong  reason  to  hope  for 
similar  action  in  the  house.  The  plan  offers  the 
possible  emanciimtion  of  the  people  living  in 
yellow-fever  districts  from  the  dominion  of  a 
pestilence  which  frequently  costs  tens  of  thou- 
sands of  lives  and  hundreds  of  millions  of  dollars. 


The  extremely  cold  weather  at  the  south 
during  the  present  season  has  strengthened  the 
popular  impression  that  the  region  in  question  is 
subjected  to  greater  ranges  of  temperature  and  a 
less  equable  distribution  of  rainfall  than  formerly. 
With  a  view  of  testing  the  correctness  of  this 
impression,  the  Alabama  weather-service  has  col- 
lected from  the  early  Spanish,  French,  and  colonial 
records,  a  mass  of  references  to  the  weather.  This 
•  record  of  the  weather '  goes  back  to  1701,  when  it 
was  recorded  by  one  of  the  French  officials  resi- 
dent in  Louisiana,  that  *'  the  water  has  been  so 
intensely  cold  that  water  poured  in  a  tumbler  to 
rinse  it  froze  instantaneously."  The  records  of 
1711,  1718,  and  1728,  refer  to  destructive  floods  in 


the  lower  Mississippi ;  and  in  178!S$  a  hurricane  is 
reported  in  Louisiana  which  <'  destroyed  the  crops, 
resulting  in  extreme  scarcity  of  provisions."    A 
number  of  references  to  hurricanes  are  given  in 
the  record  ;  but,  in  all  probability,  they  were  of 
the  same  local  nature  as  the  tornadoes  of  the 
present  day.     The  record  is  published  as  '  Special 
paper  of  the  Alabama  weather-service  No.  1,*  and 
is  evidence  that  the  service  is  desirous  of  doing  itft 
share  toward  adding  to  the  valuable  meteorological 
literature  of  the  day.     The  editor  of  Ihe  'record' 
is,  however,  an  historian  as  well  as  a  meteorolo- 
gist, as  he  op^'ns  his  work  with  a  sketch  of  the 
early  history  of  the  Gulf  states,  and,  under  the 
date  1736,  says  nothing  of  floods,  cold,  or  winds, 
but  does  tell  us  of  **  Bienville's  expedition  through 
Mobile,  up  the  Bigbee  River  to  Old  Town  Creek, 
thence  north-west  to  the  Chickasaw  villages  a  few 
miles  north-west  of  Tupelo,  where  the  battle  of 
Ackia  was  fought  and  the  French  badly  defeated. 
Near  the  same  spot  D'Andreville  shared  a  siotiilar 
fate  in  1753 ;  and  DeSoto,  in  March,  1541,  fared 
but  little  better."     Is  not  this  an  unnecessary 
mixing  of  sciences  ? 


**  A  debt  of  $135,0(K)  encumbers  the  Cincinnati 
zoological  gardens,  and  it  is  announced  that  they 
must  be  sold  unless  the  business-men  of  the  city 
come  to  the  rescue.  A  system  of  private  sub- 
scriptions is  proposed  by  the  managers,  whereby 
there  is  a  faint  hope  of  securing  a  longer  lease  of 
life."  In  such  words  is  the  announcement  made 
in  the  daily  press  of  the  present  condition  and 
probable  fate  of  the  Cincinnati  gardens.  In 
Science  of  Nov.  13,  we  referred  to  the  financial 
difficulties  of  the  Philadelphia  zodlogical  garden. 
It  is  certainly  greatly  to  be  regretted  that  suffi- 
cient support  cannot  be  obtained  in  this  country 
for  these  institutions.  Boston  and  Washington 
are  anxious  to  have  zodlogical  gardens ;  but  the 
projectors  will  receive  little  encouragement  from 
the  financial  history  of  those  now  in  existence. 

In  view  of  the  recent  announcement  that  the 
faculty  of  Harvard  college  has  decided  to  again 
allow  the  students  to  take  part  in  intercollegiate 
football  matches,  it  is  interesting  to  note  the  fre 
quent  cases  of  football  accidents  to  which  the  Lau' 
cet  calls  attention.  That  paper  states  that  on  Jan. 
11  an  inquest  was  held  at  Bridge  water,  England, 
on  the  body  of  William  Poole,  aged  twenty,  who 
came  by  his  death  from  injuries  reoeived  whiiRt 


rOABT  20. 


i=l 


SCIENCE. 


91 


iviii^  m  a  football  match  on  Dec.  28.  Tlie  de- 
cea:«ed,  who  wan  playing  a  very  fast  game,  slippeii 
aod  fell,  and  at  the  parne  time  received  a  severe 
kick,  pn)bably  in  the  abdomen,  while  teveral  other 
players  fell  upon  hiin.  His  death  reunited  from 
hemorrhage,  arising  from  injuries  to  the  internal 
organs.  The  Lancet  i;oes  on  to  say,  "  If  proof  of 
thi  "  I  «i'^r<;us  cliaracter  of  the  j^ame  as  played 

ill  J  i>e  wuntedj  it  is  furnished  by  the  fact 

that  tliiji  mat  least  the  thirrl  fatal  accident  directly 
due  to  foothjiM  jitreiidy  recorded  thus  early  in  the 
season/* 


TUE  tiEAVY  MORTALITY  amoDg  the  Baptist 
mneioQiines  in  the  Ki>ngo  et^untry  has  led  Dr. 
ProBBer  Jatnes  to  write  a  ^rie^  of  lettei^,  embody- 
ing descriptions  of  the  principal  diseases  of  tropical 
ODuntrteK.  These  letters  are  entitled  'Health  on 
tbr  Kongo,*  and  are  intended  for  circulation 
amon^  the  miasionaries  and  the  station  officials 
of  the  Kongo  Ftee  State.  It  is  to  be  hoped  that 
Dr.  Jame'*  has  in  this  way  contributed  to  the  well- 
being  of  the  voluntary  exiles  in  central  Africa. 
Mr.  Stanley  still  persists,  that,  with  care,  a  European 
may  BUCceBsfully  resist  the  inroads  of  the  malarial 
influences  to  which  he  subjects  himself  on  emi- 
grating to  the  banks  of  that  river ;  and  every 
particle  of  wisdom  which  it  is  poeisible  to  impart 
on  how  to  travel  in  Africa,  how  to  hx^tea  Eitatiun, 
bow  to  eat»  dre^,  work,  and  sleep,  must  be  a  gwl- 
seiid  to  tbe  adventurers^.  It  \&  just  such  informa- 
tioii  that  the  letters  are  intended  to  give* 

At  the  last  annual  meeting  of  the  trustees  of 
the  Mount  Auburn  cemetery  of  Boston^  Mass.,  it 
was  voted  that  tlje  trustees  consider  the  expediency 
of  eftttblishing  a  crematorium,  or  of  adopting  any 
cjiber  method  of  taking  care  of  the  dead  so  that 

►  sanitary  law  shall  not  be  violated.  Tbe  com- 
ilttee  appointed,  consisting  of  Mr.  Roger  Wolcott 
and  Dr.  R.  M.  Hodges,  report  that  the  acts  of 
incorporation  of  the  cemelery  only  permitted 
interment.  Cremation  has  been  legalized  by  the 
t^i«lature  of  MasBachusette  during  the  past  year^ 
and  the  cemetery  will  be  prepared  to  receive  for 
sepulture  the  ashes  reimlting  from  the  process  of 
_Uicineration,  and  would  pre[>are  depositories  above 

oand,  or  columbaria  in  the  hill-side^,   for  the 

eptioQ  and  preservation  of  urns  and  other 
memorialsp  These  actions  of  the  legislatmre  and 
Irii0toe9  are  worthy  of  note,  as  showing  the  wide 
interest  cremation  is  now  attracting  in  America, 
a»  well  iia  in  Europe. 


HECENT  PSYCHICAL  RESEARCHES, 

The  American  society  for  psychical  res^^arch 
held  its  annual  meeting  on  Jan.  11  last,  at  Boaton, 
tlie  headquarters  of  the  society.  There  has  been 
a  steatly  and  rapid  growth  in  the  numliej*  of  asso- 
ciates ;  and,  as  the  various  committees  are  now 
w^ll  organized  and  at  work,  it  is  hoped  that  the 
society  will  display  still  greater  vitahty  in  tht> 
futm^e.  Tins  fair  prospect  luis,  bow^ever,  been 
disturbed  in  one  resjiect  by  the  president  of  the 
society.  Prof.  Simon  Newcomb,  wiioae  address  was 
read  at  the  meeting.  He  devoted  his  attention  to 
the  work  that  has  been  done  upon  t hi>ught -trans- 
ferrence,  especially  by  the  original  English  six^iety, 
and  endeavored  to  discredit  the  inve«tigati<»ns  and 
conclusions  published  by  the  English  committee. 
In  brief,  Professor  Newcomh's  position  is,  that  the 
phenomena  of  though t^trsmsferrence.  as  heretofore 
recc»rded,  are  very  rare  and  quite  unexplained. 
Now,  they  may  be  due,  he  says,  either  to  an  un- 
kiiowTi  law  of  nature  displaye<i  under  conditions 
we  cannot  control,  or  else  to  special  circum- 
stances \vhich  are  unknown  to  ub.  In  the  former 
case  we  might  compare  the  phenomena  with  those 
of  electricity,  which  were  at  first  rare,  olitKiire, 
and  beyond  our  contix*!.  Proft^ssor  New^comb, 
however,  turns  all  his  arguments  in  fa\'or  of  the 
8e<jond  alternative  ;  but.  as  briefly  indical-eil  in  t»ur 
comments  this  week,  his  logic  is  open  to  criticism. 
The  length  of  the  address  precludes  a  fuller  discuB- 
sion  of  it  before  its  publication. 

Dr.  n.  P.  Bow^ditch  gave  an  informal  account 
of  some  exfit^riments,  w^hich  indicated  to  a  slight 
extent  the  ixiwer  of  reprot hieing  drawings  by 
thought-transferrence.  Dr.  C.  S.  Minot  presented 
the  results  of  an  analysis  of  the  figures  obtained 
from  the  attempts  to  transfer  the  thought  of  a 
single  digit  from  one  person's  mind  to  another's. 
It  was  noticed  in  the  returns  of  exx^eriments 
tltat  there  was  one  case  in  wliich  the  fierson 
guessed  a  larger  numl>er  of  digits  correctly  than 
was  probable  on  mere  chance.  Now,  it  so  hap- 
|)pned  that  this  )>er8on  displayed  the,  jjresumably 
unconst^iouB,  habit  of  guessing  the  <ligit«  by  skip- 
ping irregularly  by  two  or  thrw?  nunitieng  from  0. 
1,  or  2,  up  to  8  or  Q,  and  then  teck  again«  When, 
therefore,  the  thousand  digits  upon  his  rt*conl  of 
guess*?ti  were  tabulated,  the  result  was  obtained, 
that,  upon  the  average,  the  foiuth  digit  gueesed 
by  him  before  a  9  was  3.3  ;  tlio  third,  8.4  ;  the 
second,  4.2;  the  first,  5,4.  After  a  &  he  guessed 
dow^n  the  scale  with  e<|ual  regularity.  No  other 
person  showed  this  jjeculiarity  v  lience  it  was 
evident  that  this  gueseer  had  followed  out  his 
personal  psychological  bent,  and  had  not  been 
reeding  the  mind  of  the  agent,  who  had  thought 
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of  the  digit  to  be  guessed.  This  confirmed  the 
conclusion  otherwise  reached,  that  this  case  of 
success,  caUed  case  E  in  the  first  report  of  the 
committee  on  thought-transferrepce,  was  the 
effect  of  coincidence.  It  was  further  shown  tliat 
this  same  person  had  marked  preferences  for 
certain  digits,  as  is  seen  in  the  following  table  :  — 

Digit 1284       567890 

Number  of  UmMffoeMMl.... 97  93  122  117  106  101  112  90  8S  78 

The  order  of  preference  then  was,  8,  4.  7,  5,  6, 
1,  8,  9,  0.  Moveover,  in  this  series,  582  odd  num- 
bers stand  against  478  even  ones.  That  the  num- 
ber-habit, or  the  tendency  to  guess  certain  digits 
over-often,  is  actual  and  constant,  was  proven  by 
the  fact  that  these  idiosyncrasies  were  shown  in 
each  set  of  100,  although  made  at  various  times. 
Similar  examinations  of  the  digits  guessed  by  other 
experimenters  showed  in  every  case  a  more  or  less 
marked  and  constant  number-habit,  distinct  for 
each  individual,  thus  giving  more  evidence  that  in 
every  instance  there  had  been  an  absence  of  mind- 
reading.  Putting  about  9,000  guesses  by  thirteen 
persons  together,  and  averaging  them,  it  was  found 
that  the  digits  are  to  be  ranked  in  the  following 
order  of  preference,  which  is  certainly  very  curious : 
8,  5,  4,  6,  2,  7,  8,  9,  1,  0.  About  as  many  prefer 
odd  as  even  numbers ;  but  most  persons  prefer 
one  or  the  other.  Thus  one  guesses  466  odd  and 
584  even,  but  another  526  odd  and  574  even.  It 
is  evident  that  the  power  of  unconscious  habit 
extends  into  details  the  most  minute,  and  plays  a 
much  greater  role  in  our  mental  life  than  is  com- 
monly admitted. 

Professor  Royce,  on  behalf  of  the  committee  on 
apparitions,  announced  the  completion  of  a  cir- 
cular asking  for  the  communication  of  stories  to 
the  conmiittee.  The  speaker*s  remarks  well  ex- 
pressed the  attitude  of  the  committee,  which  is 
sufficiently  unlike  that  of  the  corresponding  Eng- 
lish committee  to  deserve  mention.  The  starting- 
point  is  the  viewing  of  the  experiences  in  question 
as  actual  p8ychf)logical  facta;  in  going  further, 
the  tendency  will  be,  at  least  on  Professor  Royce's 
part,  to  study  how  far  these  experiences  are  gov- 
erned by  the  dictates  of  folk-lore,  and  to  elim- 
inate those  stories  which  belong  in  the  already 
well-known  class  of  hallucinations.  The  search 
for  an  objective  basis  for  the  experience,  for  a 
specific  external  cause,  is  incidental  only,  and 
must  follow  after  the  exclusion  of  cases  explicable 
by  folk-lore  hallucinations,  etc.  The  English  in- 
vestigators wish  too  obviously  and  too  eagerly  to 
demonstrate  the  objective  foundation  of  appari- 
tions, and  so  have  quite  omitted  to  subject  their 
material  to  the  study  which  must  come  first,  if 
the  work  is  to  be  sound.   Apparently  they  already 


accept  an  apparition  seen  by  aeveral  persoiis  as  a 
bona-fide  ghost,  at  least  very  probably.  It  need 
hardly  be  pointed  out  that  the  position  taken  by 
Professor  Royoe  is  mucli  higher,  his  attitude  more 
scientific,  than  this.  The  result  of  the  oommit- 
tees*  labor  will  therefore  be  awaited  with  great 
interest. 

The  meeting  closed  with  some  remarkable  ex- 
periments by  Dr.  William  James,  who  mesmerized 
Mr.  Carnegie,  one  of  the  committee  on  hypnotism. 
While  the  latter  was  in  the  trance.  Dr.  James  told 
him  he  could  not  see  the  chairman,  with  the  effect 
of  rendering  him  blind  to  that  officer.  Placing  a 
prism  in  front  of  Mr.  Camegie*s  eye,  so  as  to 
produce  two  images  on  his  retina.  Dr.  James 
asked  what  he  saw.  The  answer  showed  that  he 
saw  only  one  chairman,  and  therefore  remained 
blind  to  one  of  the  two  images.  This  is  believed 
to  be  quite  a  new  fact  in  hypnotism.  To  show 
that  although  the  subject  adopts  any  suggestions 
made  to  him  as  to  his  sensory  images,  no  matter 
how  false  the  suggestion,  yet  he  has  extreme 
delicacy  of  perception,  the  following  experiment 
was  made  :  the  subject  was  made  to  see  an  imagi- 
nary photograph  of  President  Cleveland  on  a 
blank  sheet  of  paper  ;  the  photograph  was  made, 
in  the  subject's  vision*  to  leave  the  sheet  of  paper 
and  travel  round  the  room ;  behind  Mr.  Carnegie's 
back  the  pai^er  was  turned  upside  down :  the 
photograph  was  now  made  to  seem  to  Mr.  Car- 
negie to  return  to  the  paper,  which  was  handed 
to  him ;  he  immediately  turned  it  about  to  its 
previous  position.  Thus  an  hypnotic  subject  can 
be  made  to  believe  in  a  sensation  which  is  unreal, 
and  yet  can  distinguish  between  the  two  ends  of 
a  blank  piece  of  pajwr.  Of  course,  the  interest  of 
these  exx)eriments  is  genuine  only  for  those  who 
have  faith  in  the  honesty  of  the  two  gentlemen. 
Those  who  do  not  wish  to  believe,  may  remain 
agnostic ;  but  even  they  have  to  submit  to  the 
truth  when  experiments  are  made  with  animals. 
It  may  be  added  incidentally  that  Dr.  Minot,  in 
his  studies  on  the  growth  of  animals,  habitually, 
he  informs  me,  hypnotized  his  hens  upon  the 
scale-pan  to  keep  them  still  while  being  weighed. 
—  a  useful  practical  application  of  hypnotism. 

V.  P. 

THE  AMERICAN  ENGINEERS'  MEETING, 

The  annual  meeting  of  the  American  society  of 
civil  engineers  was  held  in  New  York,  Jan.  20-21. 
The  last  meeting  of  this  society  was  held  at  Deor 
Park,  Md.,  on  June  24-26.  At  that  meeting,  it 
was  reported,  more  business  was  transacted  and 
more  discussion  elicited  than  at  any  previous  con- 
vention of  the  Eociety.    It  was  a  meeting  in  a 
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irinaiL  cun-of-ihe-wiij  ptnro,  ainl  tin  upj^^kortLinities 
for  havini^  a  grwifl  time  vvero  in>Jj>inUeant.  Tlie 
Ti'^  r   New  York  wa8  apparently  nf  a  differ- 

ed Iff,  very  ptwssrbly  not  less  l>eneficial  to 

th**  tiit^iubers.  Wednesday  was  devoted  to  the 
ratitine  business  of  the  »Dcietj  and  the  discussion 
at  papers:  but  on  Thurs4lay  the  rnembere  of  the 
»OC%eiy  took  advantage  of  the  Lnvitation  of  the 
managers  of  the  new  Croton  aqueduct,  and  made 
mn  excursion  of  ins^pectloD  along  the  line  of  the 
work. 

Two  prizes  were  awarded  at  the  meeting,  —  one 
for  a  pQ|)er  br  Mr.  Elliot  C.  Clarke  of  Boston,  on 
m  rtporl  uo  cement  tests;  and  the  other  to  Mr. 
A*  M.  Wellington,  for  a  paper  on  experiments  on 
journal  friction  mt  low  velocities.  The  couioiittee 
on  uniform  .«itandard  time  reported  eneoumging 
progress  and  stalpd  that  seventy- one  managers  of 
mtlwAvs  in  A  rue  rim  have  favorably  considered 
the  twenty-four  o*clock  system,  and  that  the 
OuiadJan  Pacitic  railway  has  adopted  it,  artd  had 
change  its  time-tables,  its  clocks,  and  the  em- 
ployees* waicbes.  to  adapt  Uiem  to  the  new  stand- 
ard. 

At  the  last  meeting,  Prof.  T.  Egleston  of  Colum- 
bia college  presented  a  paper  on  the  cause  and 
prevention  of  the  decay  of  building-stone.  At  this 
incfting  Professor  Egleston  had  something  to  aay 
ID  regartl  to  the  disintegration  of  the  surface  of 
Uie  ot:ieIisk  in  Central  park«  and  took  ground  simi* 
to  that  of  Mr.  Arnold  Haguei  whose  views 
'rre  published  in  Science  for  Dec.  11,  and  held 
that  the  disintegration  was  due  to  the  great 
changes  in  temperature  to  which  the  obelisk  is 
now  exposed,  and  that  the  coating  of  paraffin e 
uiight  airest  the  decay,  but  that  nothing  ghort  of 
housiug  would  stop  it  entirely.  He  stated  that 
gmntte  will  absorb  about  one  per  cent  of  moisture, 
but  that  he  had  found  that  specimens  from  the 
side  of  the  obelisk  in  London  will  absorb  over 
•even  per  cent,  this  increase  being  due*  to  ita  disin- 
t€tgrateil  condition.  So  far  as  the  parafline  keeps 
dQl  moisture,  and  thus  prevent^)  the  formation  of 
ice  in  the  cracks,  it  would  aid  in  the  preservation 
of  the  stone. 

Dr.  Roth  well  exhibited  a  system  for  submarine 
tonneUing.  Hie  company  which  Dr.  Roth  well 
repreients  ii«  contemplating  tunnelling  the  North* 
nmberland  Straits  to  Prince  Edward  Island^ 
which  is  now^  often  cut  off  from  all  comniunica- 
itun  with  the  rest  of  the  world  for  a  month  at  a 
time^  on  account  of  the  ice. 

The  next  meeting  of  the  society  will  probably  be 
in  or  near  Denver.  The  officers  for  1S86  are  : 
ptusident,  Henry  Flad  ;  vice-president*,  T.  F.  Row- 
land, T.  C.  Keefer.  Tlie  secretary  and  librarian, 
John  Bogart,  was  re-elected. 
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ACCESSIONS  TO  THE  XATIONAL  MUSEUM. 


The  most  complete  catalogue  ever  printed  of 
the  Catlin  collection  of  Indian  jxiintings,  now  in 
the  national  muBeum.  will  shortly  be  issued,  and 
will  be  profusely  illustrated.  The  manuscript  is 
now  in  the  hands  of  the  printer.  This  catalogue 
will  form  an  appendix  to  the  *  Report  of  the 
njitional  museum  for  the  half-jear  ending  July  30, 
1H85.' 

The  national  museum  has  recently  received 
from  Paris  four  li(e-8ized  models  of  Africans, 
cxeruted  Viy  Juk^  Hel>ert,  —  a  Wolof,  from  Cape 
Verde  :  a  Bambarra,  from  the  upper  Niger  ;  a 
Sou  mail,  from  Cax)e  Gardafui ;  and  a  Masai,  from 
Lake  Victoria  Nyanica.  These  models  are  clad  in 
native  costume,  and  form  a  very  attractive  group 
in  the  museum. 

All  interesting  example  of  the  manner  in  which 
the  Eskimo  amuse  themselves  is  afforded  by  a 
collection  of  twenty -live  ivory  carv^ed  figures, 
made  by  Mr,  J,  W.  Johnson  at  Fort  Alexander, 
Alaska.  The  group  represents  tlie  game.  *  the  tug 
of  war."  Two  Eskimo  on  a  raised  platform  are 
pulling  at  a  drum-hottp,  each  one  trying  to  dia- 
livlge  the  tither  from  his  posit  ion.  A  group  of 
musicianB  aie  playing  instnimenta  in  the  fore- 
ground, and  the  siie<'tator8  are  located  on  the 
sides,  enjoying  the  fun-  The  effect  is  very  sjiirited, 
and  the  whole  scene  exhibits  rare  ingentiity, 

One  of  the  old  tally-sticks  used  by  the  bank  of 
England  to  keep  accomit  of  loans,  before  tlie 
present  systeju  of  banking  was  invented,  has 
recently  b€*en  acquired  by  the  museum.  This 
si>ecimen  bears  the  date  of  177ft,  and  represents  a 
himdred  thousand  {x»unds  of  a  loan  made  at  tliat 
time.  The  stick  is  alx»ut  four  feet  in  length,  and 
notches  are  cut  on  both  sides  of  it.  The  stirk  is 
then  split,  the  government  holding  one  half,  and 
the  creiUtor  the  other.  It  ia  impossible  to  make 
any  change  in  the  condition  of  Uie  loan  by  either 
l»ai*ty,  because  the  notches  on  the  two  sticks  would 
no  longer  fit,  and  thus  fraud  would  be  detected. 


WORTHLESS   BAYONETS. 

TiTE  examination  of  bayonets  at  Aldershot  has 
revealed  a  state  of  affairs  which  is  disgraeeful  to 
the  English  war-office,  and  most  discouraging  for 
the  public.  Three  regiments  have  submitted  their 
bayonets  to  the  test.  —  the  first  Royal  Ljincashire, 
the  second  West  Riding,  and  the  first  Seaforth 
Highlanders.  ;Ul  turnetl  out  very  badly,  but  the 
badne«^  was  not  uniform.  Out  of  701)  bayonets 
belonging  to  the  West  Ri<ling  regiment,  55  broke 
under  test,  and  IHO  wei-e  found  si:*ft  and  otherwise 
defective,  giving  an  average  of  f ailiurea  of  a  little 
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over  88  per  cent.  The  Seaforth  Highlanders  were 
a  little  better  off,  169  of  their  bayonets  and  some 
sergeants*  swords  being  condemned.  Tlie  Lan- 
cashire regiment  had  600  bayonets  examined,  of 
which  228,  or  rather  more  than  87  per  cent,  were 
found  to  be  imfit  for  use.  Altogether  2,000 
bayonets  were  tested,  out  of  which  611  had  to 
be  condemned.  This  number,  taken  at  random 
from  the  regiments  which  happen  at  the  moment 
to  garrison  Aldershot,  is  sufficiently  large  to  be 
considered  a  fair  sample  of  the  whole  supply  of 
bayonets  to  the  British  army. 

The  London  Times  reaches  the  very  unpleasant 
conclusion  that  three  bayonets  in  every  ten,  or,  to 
be  accurate,  8,055  bayonets  in  every  10,000,  now 
in  the  hands  of  the  British  army  in  all  parts  of 
the  world,  will  fail  the  English  soldiers  in  the  hour 
of  need.  Or,  to  put  it  another  way,  England, 
which  spends  such  enormous  sums  upon  its  army, 
may  reckon  that  it  lias  at  this  moment  an  entire 
army  corps  supposed  to  be  fit  to  go  anywhere  and  ' 
do  any  thing,  equipped  with  weapons  which  will 
double  up  like  a  pewter  spoon  under  the  impact 
of  a  fanatical  Arab. 

Nor  is  even  this  all.  The  public  may  be  excused 
for  entertaining  some  suspicions  as  to  the  quality 
of  the  bayonets  which  have  passed  the  test.  How 
many  of  them,  the  Times  asks,  have  just  escaped 
condemnation,  and  how  many  are  in  fact  what 
they  are  in  theory,  and  what  the  English  govern- 
ment pays  to  make  them.  —  the  best  article  that 
can  be  produced  alike  as  to  material  and  work- 
manship? It  would  be  decidedly  curious  were 
there  no  intermediate  grades  to  be  found  between 
a  first-class  weapon  and  one  visibly  and  immis- 
takably  worthless.  The  probability  is  that  there 
are  many ;  and  until  there  exist  assurances  to  the 
contrary,  much  more  convincing  than  any  yet 
produced,  men  of  business  will  be  disix)8ed  to 
doubt  whether  the  percentage  of  unexceptionable 
bayonets  is  as  great  as  that  of  downright  bad  ones. 


FARTHEST  NORTH. 

Taking  all  things  into  consideration,  the  Greely 
expedition  was  the  most  unfortunate  expedition 
that  ever  entered  the  Arctic.  Newfoundland  was 
scarcely  lost  to  sight  when  the  men  began  to 
grumble  about  their  food.  Before  the  Proteus 
left  Lady  Franklin  Bay,  the  second  in  command 
quarrell^  with  his  chief.  Unfortunately  he  failed 
to  catch  the  returning  steamer,  and  remained  to 
add  a  gloom  to  the  terrible  gloom  of  the  arctic 
night,  and  to  add  one  more  to  the  useless  sacrifice 

Farthest  north  ;  or.  The  life  and  explorations  of  James 
Booth  Lockivood,  of  the  Oreely  arctic  expedition.  By 
Charles  Lanman.    New  York,  Appleton,  1885.    16*>. 


on  Cape  Sabine.  He  soon  found  a  confederate  in 
the  naturalist,  and  tlie  two  rarely  spoke  to  Greely 
and  Lock  wood,  the  other  occupants  of  the  oflScerB' 
quarters.  Kislingbury  and  Pavy  are  both  dead. 
We  hope  that  Major  Greely  will  go  to  the  bottom 
of  this  matter,  and  tell  us  the  true  cause  of  so 
much  discontent. 

The  next  great  misfortune  which  overtook  the 
expedition  was  the  death  by  starvation  of  the 
greater  part  of  the  force,  owing  either  to  the 
criminal  negligence,  or  no  less  criminal  ignorance, 
of  those  who  had  the  relief  in  charge.  The  bodies 
of  the  dead  heroes  were  brought  to  this  country ; 
but,  before  they  were  laid  at  rest,  a  noisy  celebra- 
tion was  held  in  honor  of  the  survivors.  All 
honor  to  Brainerd,  to  Greely  and  the  rest,  bat 
surely  they  would  have  preferred  to  have  had 
better  taste  dis})layed  in  the  matter.  And  now 
one  of  the  foremost  men  of  that  party,  a  man 
whose  name  will  forever  rank  with  that  of  Payer 
in  the  annals  of  arctic  discovery,  has  been  most 
signally  unfortunate  in  his  biographer.  No  doubt, 
Mr.  Lanman.  if  he  had  taken  the  time  and 
care,  and  had  possessed  the  requisite  knowledge, 
might  have  written  a  good  book ;  but  the  haste 
with  which  the  present  volume  has  been  stuck 
together  is  apparent  on  every  page.  What  is  still 
more  to  be  regretted  is  the  omission  of  facts  and 
descriptions  which  would  have  been  interesting 
and  useful  to  those  familiar  with  the  story  of 
arctic  exploration.  Nevertheless,  Mr.  Tinman 
has  printed  many  passages  from  Lockwood's  jour- 
nal, and  there  is  much  in  them  worth  reading  and 
thinking  about. 

The  most  noticeable  thing  in  the  book  is  the 
ease  w^ith  which  Lockwood,  Brainerd,  and  the 
Eskimo  Fredericks  accomplished  a  journey  to  do 
a  portion  of  which  had  cost  Beaumont  and  his 
Englishmen  so  much  sufl'ering  and  disease.  Why 
did  the  scurvy  attack  Beaumont's  party,  while 
leaving  Lockwood,  and  in  fact  the  whole  expedi- 
tion, entirely  free  ?  Surely  no  one  will  ever  ques- 
tion Beaumont's  energy  and  pluck.  But  why  did 
he  fail  where  Lockwood  succeeded  ?  It  seems  to 
us  that  this  would  be  a  profitable  subject  for  the 
pens  of  Commander  (now  Captain)  Markham,  and 
his  cousin  (not  brother,  as  Mr.  Lanman  says),  the 
well-known  secretary  of  the  Royal  geographical 
society,  Clements  R.  Markham,  —  more  profitable, 
indeed,  than  the  assertions  that  Lockwood  did  not 
go  farther  north  than  Markham,  and  farther  north 
and  east  than  Beaumont.  Lockwood  thought  that 
the  weight  of  Beaumont's  travelling  equipment 
was  enough  to  have  used  up  any  men.  For  our 
part,  it  seems  probable  that  the  cause  lay  deeper, 
and  should  be  looked  for  in  the  difference  between 
the  winter  quarters  and  diet  of  the  two  sets  of  men. 
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Another  interesting  statement  is  the  following, 
ffmcQ  Lcx^kwood'8  than%  as  to  the  rc*lative  merits 
of  Knne  and  Hayes:  *'Have  beeo  reading  Kane 
and  hij»  travels.  He  \&  my  beau  ideal  of  an  art^tic 
trat'*»lJer.  .  .  .  Hayee  does  not  comiian*  %%ith 
hiin.  Though  beautifully  wTitteu.  ihf^re  is  an  air 
of  exnggemtioti  ahout  Hayes*8  hook  which  de- 
_iitroys  its  interest.  Dr.  Pavy,  who  has  liitherto 
the  advocate  of  Hayes,  81  nee  Iub  retarn  from 
rl  Ritter  Bjiy,  fteeins  tu  have  changed  his  mind 
abaiit  bim,  and  now  agrees  with  Greely  and  me 
that  Hayes  never  reached  Caj>e  Ueber.  To  have 
done  so»  he  must  have  performed  in  i>art  of  his 
juaruey  ninety <6ix  miles  in  fourteen  hours,  —  an 
impoeaibilitT/'  This,  be  it  miderstrnxl,  is  from 
Liuckwood's  diary  as  given  by  l^nman.  Tlie 
Tolntne  further  contains  a  good  portrait  of  the 
fxplorer,  a  poor  map  of  his  explomtious,  and  no 
index . 


THCI^TO^'S  MATERIALS  OF  CONSTBUC- 

TION. 

TmB  work,  the  author  states  in  his  preface,  is 
an  abridgment  of  tlie  larger  ivork  by  the  same 
author,  rntitled  *  Materials  of  engineering.' 

It  contains  in  a  compact  form  for  ready  refer- 
ence a  large  amount  of  valuable  information  con- 
cerning the  properties  of  materials  used  in  engi- 
neering cfinst  met  ions,  and  is  undoubtedly  one  of 
the  Dio«t  complete  works  of  the  kind  jet  put>- 
leid  in  this  country. 

Students  and  practical  engineers  can  hardly 
find  any  compilation  better  suited  to  supplement 
their  theoretical  te^ct-books  on  the  mechanics  of 
«*Dgineering  constructions  than  this,  Tlie  work  is 
not  free,  however,  from  some  of  the  imperfections 
and  faults  which  have  cluinicCenzed  nearly  all 
books  of  this  kind,  heretofore  produced^  by  Eiig- 
Itah  and  American  authors,  Tlie  title  which  is 
given  to  a  text-book  is  perhaps  of  little  conse- 
quence in  itself :  but  under  the  titles  *  Theory  of 
strains, '  *  Strength  of  materials/  *  Mechanics  of 
materials/  etc.,  we  have  a  variety  of  works,  some 
of  which  ore  devoted  to  the  ex  pt>«  it  ion  aud  demon- 
istration  of  the  theorems  of  applied  meclianies 
pelating  to  the  action  of  external  forces  upc^n  the 
part9  of  structures,  and  the  rei^istances  which 
oppose  80eh  forces,  with  a  minimum  amount  of 
apaoe  devoted  to  the  properties  of  the  materials 
ti«ed  ;  and  in  others  the  properties  of  materials, 
tocire  or  Jess  fully  treated,  with  a  minimum 
atiioitnt  of  demonstration  of  mechanics  so  applied, 
bfit  with  working  formulas,  either  introduced 
without  demonf^tration  or  from  exi>eriment8,  — ^ em- 
pirical formulas,  —  largely  interB[>ersed.  This  min- 

TcMt'bfHik  of  thiP  matfriaU  of  construction,  Bj  R.  H 
tnvmieTon.     K»ir  York,  Wiley,  IHaS.    8». 


gling  of  engineering  constants  and  descriptions  of 
the  properties  of  materials  with  both  demon- 
strated and  empirical  formulas,  i«  perhaps  neces* 
Earv  in  such  a  work  as  that  of  Professor  Thurston  ; 
but  it  requires  great  discrimination  and  art  to 
accomplish  this  satisfactorily.  The  handbooks  of 
Trautwine  and  Hoswell  are  exceedingly  useful 
works  «if  this  character.  Professor  Thurston  aims 
to  go  a  step  faj'ther  in  his  formulas  and  explana- 
tions ;  but  the  mixing-up  of  theoretical  demon- 
strations and  formulas  without  demonstration  is  a 
fault  in  a  text -book  for  students. 

Some  subjects  are  treated  at  great  length,  while 
others  receive  less  notice ;  as,  for  example,  those 
connected  with  metallurgy  on  the  one  hand,  and 
the  non-metallic  materials  on  the  other. 

The  intrcniyction  of  pictures  of  a  few  of  our 
mofit  common  trees,  etc.,  in  illustrations  of  tim- 
ber, are  out  of  place,  and  affect  the  cbHracter  and 
dig:nity  of  the  work,  as  such  imperfect  illustra- 
tions of  familiar  objects,  seen  almost  daily  and 
hourly  in  nature,  are  apt  to  prejudice  the  reader 
against  Che  author. 

Notwithstanding  these  defects,  however,  the 
work  is  a  very  valuable  contribution  to  engineer- 
ing as  a  liook  of  reference  for  nearly  all  impor- 
tant questions  connectel  with  the  properties  of 
materials. 


EXPLORATIONS  IN  ALASKA  BY   THE 

BROTHERS  KRAUSE, 
Among  explorations  in  Alaska  of  late  yeare,  not 
piu*ely  for  geographical  ptir poses,  the  journey  of 
the  brothers  Krause,  under  the  auspices  of  tlie 
Bremen  geographicaJ  society,  holds  a  prominent 
and  worthy  place.  Its  progress  was  noted  and  its 
results  chronic le<i  from  time  to  time  in  our  i>agefi. 
Numerous  paj>er8  by  the  travellers  themselves  have 
appeared!  in  European  journals,  the  last  being  an 
account  of  the  hrachioixxls  and  lameMibranchiate 
moOuaks  collected  in  Bering  8ea  and  Strait,  by 
Br.  Arthur  Krause.  Kiiri/,,  Peters,  von  Martens, 
Reinhard,  Hartlaub.  MllUer,  Meyer,  Richters,  Arz- 
runi,  Popt>e,  and  Kirchenpauer  havereiwrted  from 
time  to  time  on  the  natural  history,  mineralogy, 
and  etlmology  of  the  expedition.  Tlie  volume 
under  review  is  a  consensus  of  all  avidlable  infor- 
mation, both  historical  and  recent,  relating  to  the 
very  interesting  group  of  aborigines  which  occupy 
the  greater  part  of  the  Alexander  arcliipelago,  with 
outlying  villages  as  far  north-west  as  the  Cojjper 
River.     It  does  not  pretend  to  monographic  com- 

Die  TUnkit-Indiaticr.  Ergebnfiiiii?  efoer  TeUe  n«ob  der 
nordwestkUsta  vun  Amerika  uud  der  BerlDgd-^straese,  tttiA-^ 
g«»f(lhrt  im  AuftrBge  der  Brvmer  geographlsoben  fi^etellsehitft 
Id  don  jabreo  tl^^sHO-Sl,  duroh  die  Doctoren  Axtbur  imd  Aur«)l 
Krauae,  gwscblldert  tod  Dr.  AcaxL  EaAraz.  Jena.  Co§te* 
not>Se,imb.    t<H-t3Q  p..  tUustr.    8'. 
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pleteness,  which  would  require  far  more  profound 
and  exhaustive  studies,  and  much  more  time,  than 
any  one  has  yet  found  opportunity  to  give  to  it ; 
but  for  the  observations  of  the  Messrs.  Krause  and 
their  predecessors  in  the  same  field  it  is  nearly 
exhaustive,  and  by  far  the  most  complete  and 
satisfactory  account  of  these  people  anywhere  to 
be  found.  In  the  interest  of  our  own  students  of 
anthropology,  it  would  seem  that  an  English  trans- 
lation would  be  extremely  useful. 

The  volume  opens  with  a  sketch  of  the  journey 
made  by  the  expedition,  followed  by  an  historical 
r^8um^  of  previous  explorations.  This  is  succeeded 
by  an  account  of  the  characteristics  of  the  region 
inhabited  by  the  Tlinkit,  a  chapter  on  their  his- 
tory, nomenclature,  clans,  totemic  and  tribal  rela- 
tions, and  the  position  of  their  chiefs.  The  fourth 
chapter  treats  of  their  villages,  houses,  festivals, 
seasonal  migrations,  the  practice  of  labretifery, 
native  art  (well-illustrated),  and  slave-holding. 
Then  comee  an  account  of  their  domestic  life  and 
customs,  shamanism,  and  dances.  A  chapter  is 
devoted  to  the  Haida  and  other  adjacent  tribes, 
and  another  to  the  history  of  Russian  and  other 
missions  among  them.  Lastly,  we  have  a  review 
of  the  language  from  a  grammatical  stand-point, 
a  vocabulary,  a  bibliography  of  the  literature  of 
the  whole  topic,  and  an  index. 

The  work  is  carefully  and  thoroughly  done,  and 
will  be  extremely  useful  and  interesting  to  stu- 
dents of  American  anthropology.  Since  the  min- 
ers and  the  missions,  the  navy  and  the  mercantile 
element,  are  introducing  all  the  changes  which 
come  with  the  van  of  civilization,  it  would  be  well, 
if,  with  this  volume  for  a  starting-point,  the  rapidly 
vanishing  features  of  the  Tlinkit  culture  could  be 
permanently  and  monographically  recorded  before, 
as  in  so  many  other  cases,  it  is  too  late.  Whatever 
be  done  in  this  direction,  we  shall  owe  to  Dr. 
Krause  and  his  brother  a  debt  of  gratitude  for  the 
record  which  they  have  secured  and  made  avail- 
able, and  to  the  society  which  made  their  investi- 
gations possible. 

GEOGRAPHICAL  NOTES. 

A  mythical  Danish  island.  —  On  Danish  maps 
near  the  east  coast  of  the  island  of  Bomholm,  in 
the  Baltic,  a  little  island  may  be  found  named 
Christianso.  This  is  an  error,  for  there  never  has 
been  any  such  island  there.  It  seems  that  about 
twenty  kilometres  from  Bomholm  is  a  little  group 
of  three  islets,  call  Christiansholm,  Frederiksliolm, 
and  Grdsholm,  where  long  since  were  some  forti- 
fications, now  in  ruins,  called  Christiansd.  How 
this  name  has  been  transferred  to  a  mythical 
islet  on  the  coast  of  Bomholm  is  a  mystery. 


A  study  of  the  Danube.— T.  de  Wogan  has 
recently  made  a  canoe  voyage  on  the  Danube, 
and  has  made  a  study  of  its  sources.  It  appean 
that  the  river  has  a  total  length  of  2,840  kilo- 
metres, and  a  total  fall  of  678  metres.  The  spring 
in  the  garden  of  Prince  Ftkrstenberg,  which  has 
long  been  considered  the  source  of  the  river,  and 
is  so  entitled  on  a  monument  at  the  spot,  which 
has  been  adorned  at  great  expense  by  the  prince, 
is  only  one  of  several  springs  in  the  same  region, 
either  of  which  has  an  equal  claim  to  be  so  con- 
sidered. In  the  early  part  of  its  course,  the  river 
loses  much  water  through  subterranean  passages 
reached  by  fissures  in  its  bed.  These  have  been 
described  by  Dr.  A.  Knop,  whose  experiments 
have  been  repeated  with  confirmatory  results  by 
de  Wogan. 

The  condition  of  Borneo. — T.  Burls  has  visited 
the  ancient  capital  of  Borneo,  the  town  of  Bruni. 
It  is  situated  on  a  river  with  muddy  banks,  about 
twelve  miles  from  the  sea.  The  houses  are  poor 
and  small :  they  are  built  on  piles,  and  thatched 
with  palm-leaves.  The  sultan,  alleged  to  be  more 
than  a  hundred  years  old,  has  recently  married  a 
girl  of  fifteen,  who  is  his  one  hundred  and  sixtieth 
wife.  His  territory  has  been  the  seat  of  several 
recent  insurrections,  which  he  has  been  powerless 
to  suppress  ;  and  it  is  only  a  question  of  whether 
tlie  authorities  of  Sarawak  or  those  of  the  North 
Borneo  company  sliall  take  possession  of  the  re- 
bellious districts.  More  than  twenty  British  sub- 
jects of  Sarawak  were  recently  killed  by  the  rebels 
on  the  Trusan  River  not  far  from  Bruni. 

South  American  investigations.  —  Andre  Bres- 
son has  recently  published  a  statistical  and  geo- 
graphical work  on  Bolivia.  Manuel  Uribe  Angel 
has  just  issued  a  work  on  the  general  geography 
and  history  of  the  state  of  Antioquia,  with  maps 
and  twelve  plates  of  antiquities,  carvings,  pottery, 
and  inscriptions  of  a  date  anterior  to  the  Spanish 
conquest.  It  contains  very  curious  and  important 
ethnological  and  linguistic  material,  beside  valu- 
able geographical  documents  relating  to  the  little- 
known  mountainous  region  traversed  by  the  Rio 
Cauca,  and  bounded  by  Bolivia  and  Tolima  from 
the  Magdalena  to  the  Atrato. 

Travels  in  Laos.— The  explorations  of  Dr.  Neis 
in  Laos  during  1883-84  are  recently  published  in 
more  detail  than  the  original  accounts  gave. 
Apart  from  their  additions  to  cartography,  they 
contain  interesting  notes.  On  reaching  the  Nam-u 
River,  which  he  was  the  first  to  explore,  some 
singular  caves  were  observed.  One  is  in  a  peaked 
hill,  and  is  reached  by  steps  cut  in  the  rock.  The 
second,  near  by  but  at  a  greater  height,  is  difficult 
of  access,  but  well  repays  a  visit.  The  door  with 
which  its  entrance  is  furnished  is  hung  between 
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|iro  enomious  stnlactites.  It  opens  into  s  passage 
aboni  twenty-five  feet  long,  after  which  the  cave 
eftlargfs^  to  a  great  haJI  seventy  feet  in  diameter, 
nnd  with  n  tolerably  level  floor.  The  roof  could 
not  he  (listiDguiBheil  by  the  light  of  the  explorers' 
six  esiidlre.  Everywhere  the  stalagmitic  deposits 
assumed  the  moet  curious  forms,  such  as  draperies 
and  figures.  Every  comer  was  fillet!  with  figures 
of  Buddha,  Bome  in  wood,  many  in  bronze,  some 
very  l&r^  ones  built  of  brick  covered  with  care- 
fully gilded  cement.  An  attack  of  fever,  due  to 
the  chill  of  the  cave  atmosphere^  was  ascribed  by 
the  guides,  to  the  anger  of  a  cave  deity.  A  sacri- 
fice to  hinif  and  a  large  dose  of  quinine,  restored 
the  doctor's  health  for  the  time.  Below  the  vil- 
^^pe  of  Pak-u  are  etome  rapids  called  Keng  Luang, 

re  for  »ume  distance  the  river  is  encumbered 

"'^•Itb  numerous  blocke  of  gtone.  On  approaching 
these,  tlie  traveller  could  hardly  l>elieve  his  eyes, 
ofl  the  rocks  .'^eerned  to  present  carved  tigures.  On 
a  nearer  approach,  they  were  &een  to  ref^resent 
buffaloe?,  elephants,  tigers,  crocodiles,  and  even 
human  figures  or  groups  of  immodest  character. 
The  natural  form  of  the  rock  liad  always  been 
utilised,  and  at  fifty  paces  or  so  the  figoreB  were 
perfectly  recognizable  (much  less  so  on  a  closer 
inppection),  except  the  eyes,  which  apfjeared  to 
have  been  recently  recut,  probably  at  the  annual 
feast  of  waters,  receiUly  over.  Neither  the  boat- 
men nor  the  inhabitants  of  the  village  near  by, 
where  the  party  camped,  would  give  any  explana- 
tion of  these  carvings,  or  even  talk  about  thenu 
la  this  village  around  the  [lagodas,  a  sort  of 
carpet'gardening  had  been  practised,  plants  form- 
ing the  outline  of  various  figures  ;  and  the  trees 
ol  the  river-bajik  had  been  cut  into  the  form  of 
One  group  very  ingeniously  trimmed 
nted  an  elephant :  a  vine  bad  lieen  c^re* 
fally  trained  to  form  the  trunk.  On  some  rc3cks 
near  by  w^ere  pictures  of  five  personages,  of  which 
two  had  had  the  hair  and  beard  recently  touched 
up.  No  explanation  could  be  bad  of  the  use  or 
purport  of  these  things.  Above  the  village  of 
Kok-hnn  was  a  hill  eight  or  nine  hiindre<i  feet 
high,  called  the  elephant  mountain,  very  well 
rt?calling  a  coucbanc  elephant.  The  eye,  due  t<:»  a 
bare  spot  on  the  hillside,  api>eared  to  be  carefully 
kept  in  order  by  the  local  priests.  The  mountain- 
eers of  this  region  do  a  good  bu'^int-ss  in  rice, 
rotton,  tobacco,  lac,  gold-dust,  and  the  astringent 
bark  which  the  Laotians  mix  with  their  betel. 
Tbtfde  people,  in  talking  with  each  other,  do  not 

•  From  what  district  (or  town)  do  you  come  ?  * 

*  What  water  do  you  dnnk  ? '  all  tribes,  towns, 
,  beniig  denominated  according  to  the  stream 

by  which  they  are  situated.    The  villages 
ii|onntaineers  are  generally  on  some  small 


hillock  which  is  surrounded  by  a  paliaade,  the 
several  houses  l)eing  elevated  on  piles  for  greater 
security.  These  people  are  called  Khas.  When 
a  stranger  comes,  he  is  always  offered  a  sort  of 
beer  made  of  rice.  The  first  to  drink  is  to  be  the 
first  of  the  company  to  die.  In  ca^es  where  great 
deference  is  intended,  the  whole  household  drink 
before  offering  to  the  guest.  They  appe^u-  to  lie- 
long  to  one,  probably  aboriginal,  race  with  the 
Mois  and  other  tribes  of  the  Indo-Chinese  raoun- 
tains.  They  are  intelligent,  brave,  and  active, 
and  do  not  fear  the  Hos,  or  Chinese  pirates,  who 
descend  upon  and  devastate  the  Laotian  villages, 
and  are  the  terror  of  these  people.  At  a  large 
towTi,  Muong-son,  Dr.  Neis  found  the  river  liter- 
ally covered  with  rafts,  upon  which  regular  houses 
were  built.  Even  the  governing  mandarin  lived 
on  a  raft.  On  the  alarm  being  given,  all  were 
ready  to  cut  their  hawsers  and  float  down  stream 
to  avoid  the  dreaded  Hos.  The  Laotians,  being 
much  leeis  numerous  than  the  Khas.  have  given 
up  growing  rice  in  the  ex[>06etl  districts,  and  pur- 
chase it  from  Khas,  giving  tin  and  earthenware, 
cotton  and  woollen  cloth,  and  tools  in  exchange. 
To  grow  a  crop  they  said  would  be  a  certain 
menng  of  inviting  a  raid  of  Hob.  Owing  to  the 
troubled  elate  of  the  country,  the  explorer  was 
obliged,  after  doing  much  important  work,  to 
retire,  and  fortunately  reached  Bangkok  in  safety, 
with  all  his  notes,  maps,  and  coUecLiona. 

Explorations  in  Perak.  —  Interesting  notes  on 
the  tin-mioing  <  if  the  peninsula  of  Malacca  have 
bcfu  made  public  by  Errington  de  la  Croix,  who 
has  six^nt  mnxTal  year^  tliei'e  in  his  tjuality  of 
mining  engineer.  Tlie  tin  is  derived  from  the 
d^brm  of  granitoid  rcx'ks,  which  form  the  backbone 
of  the  peninsula.  The  mineral  grains  are  very 
Ymre.  separated  by  sluicing  from  the  gravel,  of 
which  they  form  about  six  i>er  cent :  the  washed 
prtjduct  contains  sixty -five  to  seventy  per  cent  of 
pure  tin.  The  work*  is  t^ntirely  pert'ormed  by 
coolies.  The  native  inhabitants  of  the  country, 
Sakayas  and  Malays,  do  no  work  ;  indeed,  hartUy 
exert  tliemselves  suflicieotly  to  plant  fruit-trees 
and  rice  to  afftml  more  than  a  subtiistonce  for 
themselves.  Many  are  fishers,  some  Imnting  is 
ilone,  and  a  few  domestic  f<iwl  and  iiigs  are  kept. 
The  ChineMe  have  adopted  the  Malay  superstitions 
in  regard  to  the  spirits  supposed  to  guanl  the 
mines.  The  \iHitor  must  take  off  his  shoes  and 
close  his  umbrella,  or  the  spirit  of  the  mine  will 
dei?amp  and  take  all  the  ore  with  him.  At  each 
locality  the  sm^face  soil  is  stripiied  off,  and  the 
gravel  is  excavatetl  to  a  depth  of  about  twenty- 
^\'v  feet  in  open  cuts.  At  each  mine  is  a  small 
altar  to  the  divinity  of  the  place,  on  which  the 
Chinese   make    offerings   of    fruit  and   tea,    and 
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expl(xle  bombs  in  honor  of  the  spirit.  Here  and 
there  are  curious  vertical-sided  buttes  of  lime- 
stone, generally  too  steep  for  ascent,  —  the  rem- 
nants of  a  sedimentary  deposit  which  seems  to 
have  once  covered  large  areas.  At  the  base  of 
one  of  these  are  usually  found  grottos,  affording 
interesting  crystalline  formations  and  pleistocene 
fossils.  The  cormtry  is  largely  covered  with 
dense  forests,  patches  of  jungle,  marshes,  and  a 
few  natural  clearings.  Tlie  forests  are  nearly 
devoid  of  life  :  few  flowers,  and  those  nearly 
colorless,  are  found.  Birds  and  mammals  are 
absent,  and  are  to  be  found  only  in  the  clearings, 
where  are  immense  troops  of  wild  boars,  large 
pythons,  deer,  and  the  carnivores  wliich  prey  upon 
them.  The  cliief  pest  is  the  leech,  of  which  two 
kinds  are  found.  One  inhabits  wet  places  ;  the 
other,  the  shrubbery.  The  latter  seem  to  have 
acute  perceptions.  At  the  least  sound  they  are 
on  the  qui  vive,  and  raise  themselves  on  the 
branches,  waving  their  bodies  about,  ready  for 
attack.  They  are  an  inch  to  an  inch  and  a  iialf 
in  length,  and  very  slender,  making  their  way 
through  loosely  woven  fabrics  or  under  the  cloth- 
ing with  ease.  The  bite  continues  to  bleed,  and 
often  forms  angry  sores  which  are  long  in  healing. 
Travel  is  generally  performed  on  elephants,  if  by 
land.  Mr.  Errington  testifies  with  astonishment 
to  the  intellectual  capacity  of  these  animals,  and 
declares  that  all  the  stories  he  has  heard  in  regard 
to  their  intelligence  fall  below  the  reality.  The 
last  few  years  have  witnessed  a  wonderful  advance 
in  the  product  of  tin  from  this  region.  Under  the 
enlightened  protectorate  of  Great  Britain,  and  the 
enactment  of  more  favorable  laws,  the  product 
has  risen  from  two  thousand  tons  in  1876,  to  over 
seven  thousand  tons  of  bar  tin  \yex  annum  in  1883. 
Large  and  well-built  towns  have  arisen  ;  and  the 
future  of  the  country  is  bright,  and  only  needs  the 
introduction  of  sufficient  labor  and  suitable  agri- 
cultural methods  to  be  fmt  on  a  permanently 
prosperous  basis. 


NOTES  AND  NEWS. 


The  reports  of  the  annual  conference  of 
librarians,  which  was  held  last  summer  at  Lake 
George,  extend  through  one  hundred  and  seventy 
pages,  a  double  number,  of  the  Library  journal. 
Amid  a  great  deal  of  matter  which  relates  simply 
to  technical  administration,  and  is  therefore  of  in- 
terest to  librarians  only,  there  are  several  papers 
which  will  be  useful  to  all  those  readers  who  have 
occasion  to  consult  a  public  collection  of  books. 
Among  the  latter  may  be  mentioned  an  account  of 
the  printing  o^  the  British  museum  catalogue,  which 
is  furnished  by  Mr.  Richard  Gkimett  of  the  museum. 


Seventy-eight  volumes,  representing  two  hundred 
and  ninety-five  manuscript  volumes  of  the  mu- 
seum, are  printed  already,  fifty-eight  of  which 
are  the  letters  A  and  B  :  twenty  are  from  Virgil 
to  Z.  Extra  copies  of  certain  articles  have  been 
issued  for  separate  sale ;  e.g.,  *  Aesop,'  *  Aeschy- 
lus.* *  America,*  *  Aristotle,*  *  Bacon/  *  Horace,* 
'Byron,*  *  Swedenborg.'  The  great  articles 
'Academies  *  and  *  Periodical  literature '  are  nearly 
completed.  *  Bible '  is  commenced,  and  it  is  hoped 
that  *  Shakspeare,'  *  Homer,'  •Liturgies,'  and 
*  Dante  *  will  follow  at  an  early  date.  The  cata- 
logue, if  completed,  will  be  the  largest  catalogue 
in  the  world.  -Vnother  noteworthy  article,  of  a 
very  different  cliaracter,  is  that  of  F.  B.  Perkins 
of  San  Francisco,  on  the  *  Free  public  library,  its 
purposes  and  its  abuses.'  R.  R.  Bowker  and  T.  H. 
McKee  discuss  the  U.  S.  government  publications 
and  their  distribution,  —  two  instructive  papers ; 
E.  M.  Barton  of  Worcester  advocates  the  distribution 
of  duplicates ;  and  W.  F.  Poole  gives  some  excd- 
lent  hints  with  respect  to  small  library  buildings. 
There  are  also  sevei-al  annual  reports  on  catalogu- 
ing, college  libraries,  reading  for  the  young,  etc 
There  are  no  public  officers  in  the  country  more 
co-operative  and  obliging  than  the  librarians. 
Their  desire  to  promote  in  every  way  the  use  of 
the  collections  intrusted  to  their  charge  is  most 
commendable.  They  are  rarely  paid  adequatdy, 
and  are  often  overworked ;  but  it  is  upon  their 
skill,  their  enthusiasm,  their  learning,  and  their 
courtesy,  that  investigators,  teachers,  scholars, 
and  writers  of  every  class  depend.  The  rapid  in- 
crease of  composition  in  this  country  is  due  to 
them  in  no  small  degree,  and  we  predict  that  in 
the  next  five  and  twenty  years  there  will  be  a 
corresponding  growth  in  erudition. 

—  Prof.  C.  S.  Sargent  has  republished  in  pamphlet 
form  liis  excellent  sketch  of  the  career  and  work 
of  Dr.  Asa  Gray,  which  was  printed  in  the  New 
York  Sun  on  the  seventy-fifth  anniversary  of  his 
birth.  It  is  the  fullest  and  best  account  of  his 
work  wliich  has  been  published,  and  full  of  inter- 
est for  every  one. 

—  Dr.  Edward  Laurens  Mark  has  been  appointed 
Hersey  i)rofessor  of  anatomy  in  Harvard  college. 
Tlie  place  has  been  vacant  since  the  death  of  Dr. 
Jeffries  Wyman. 

—  A  Winnipeg  despatch  to  the  Chicago  TrOmne. 
dated  17th  instant,  says  :  The  explorations  on  the 
line  of  the  proposed  Hudson  Bay  railway  from 
the  north-east  end  of  Lake  Winnipeg  to  Hudson 
Bay,  along  the  course  of  the  Nelson  River,  have 
been  completed;  and  Major  Jarvis,  with  his  party, 
reached  Selkirk  Saturday  evening.      Jhe  party 
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to  Jfonmy  House  in   tlie  middle    of 

%nst,  and  stniti-Hi  fmm    there  in  canoes, 

&  frozirti  in  wlien  only  twenty-Hve  miles 

journey,  fintj  had  to  al>andoii  tht^  nuioes 

sleighs,  drawn  by  men,  aE  the  uieans  of 

h     <lreat  lieliiv  was  experienced  \xi  first, 

I  he  larger  hikes  bein*^  still  open,  as  well 

of  tlw*  rivt^rs.  which  necessitatetl  a  good 

^rtagiiig,  iind  cutting  of  roads  through 

,     Oxford    Hoiwo  was  reach</d  Nov.  9, 

hnviug  followed    tlie  usual  Ixiat  route 

•  *%v,i\  from  tliiH  |K»int  the  real  work  of  the 

uMnctMl.     The  country  waa  thor- 

i   from  the  north  wide  of  Oxfoni 

U»e  mouth  of  Nelson  River  in  as  nearly  a 

le  as  poffiible,  and  the  party  anived  at 

clory.  Nov.  80.     On  the  retiini  journey 

Jif  the  result  of  the  previous  exam* 

loUiiweil  and  marked   out.     Sound- 

ons  were  made  at  the  crfjsaings  of 

is  rivers,  and  a  careful  estimate  made 

ouiit  neccBBary  to  build  the  line.     Major 

tiched  at  Oxford   House  a^min   Dec.  17. 

that  jjoint^  following  the  north  shore  of 

;e,  returned  direct  to  Sea  River  Falls, 

ich  of  the  Nelson   River,  about 

iw  Norway  House*     The  whole 

railway   from  Sea  Ri\'er  to  the 

'n  at   the    mouth  of    the   Nelson 

distance  of  about  three  hundrtnl  and  ten 

been   actually    traversed  on  ftiot  and 

\j  ex|ilored,  and  the  result  may  lie  briefty 

up  as  follows  :  the  line  is  quitp  pmcti* 

rock  and  earth  work  being  light,  with 

bridging,  nor  any   work  of  an  excep- 

ict4T.    It  may,  indeerl,  be  considered  an 

to  construct,  the  country  generally  being 

with  a  sand  or  griivol  formation.     The 

met  with  wa^  at  the  stiuthern  end  of 

The  timber  is   not   of  large  size,  but 

found  for  all  imme<Hate  requii'emeuts. 

Iver  terminus  is  very  favorably  situ- 

li^ing  large,  flat,  well  dxaine<h  and  .ilxHit 

t  alx>ve  high   winter.      Major  Janns    xvas 

mnif*d    by    R,    J,    Money,   civil   engineer. 

\i  to   Mr,   Shelford.  the   well-known  Eng- 

Noeer.    Mr.  Money  is  iilso  jierfectly  satisfied 

lie   feasibility  of  the  scheme.      Tlie   total 

r  wttlketl  over  was  ujtwards  of  a  thousand 

h  commission  steamer  Albatross  will 
ogton,  as  soon  as  the  ice  in  the  river 
for    Norfolk,    Va.,    where    she    will 
>  a  few  necessary'  repairSf  and    thence  sail 
Bahama  Islands,   where  several   months 
In  scientific  research  and  hydro- 


graphic  work.  An  efficient  corpn  of  naval  officers 
and  icientitic  experts  will  accompany  the  ship, 
among  whom  are  the  following:  Lieut.-Com- 
mander  Z.  L.  Tanner,  commanding;  Lieut.  H.  S. 
Waring  ;  Lieut.  B.  O,  Scott :  Ensign  W.  S.  Hogg  : 
Ensign  W.  S,  Benson  ;  Surgeon  J,  M,  Flint ;  Passed 
Assistant  Engineer  G.  W.  Baird  ;  paymaster,  C.  D. 
Mansfield  ;  chief  naturalist,  Mr.  J.  E.  Benedict ; 
assistant  naturalists.  Mr.  Thomas  Lee  and  Mr. 
Willard  Nye, 

—  The  gratifying  success  of  hatching  cod  arti- 
ficially at  Wood's  Roll,  recently  attained  by  the 
U,  S.  fish  commission,  marks  a  new  era  in  fish- 
culture.  It  ia  now  the  intention  of  Professor 
Baird  to  attempt  the  acclimatization  of  the  cod  fish 
in  the  fiulf  of  Mexico,  nnd  lo  this  end  one  million 
of  young  cod  will  pass  through  Washington  during 
the  present  week  en  ronie  to  Pensacola,  Fla.,  to  be 
placed  in  the  tJulf  of  Mexico, 

—  Considerable  interest  attaches  to  the  country 
around  Commander  Islands  and  Kamtchatka,  Dr. 
Leonhard  Stejnegerof  the  Smithsonian  institution 
visited  this  region  in  1882-83.  and  aJso  visited  the 
territory  worked  over  by  Steller,  bringing  back 
with  hirn  many  relics  of  that  expedition,  and  also 
portions  of  skeletons  of  the  extinct  sea-cow,  and 
of  a  vast  number  of  birds  and  cetaceans.  The 
results  are  interestingly  told  in  Bulletin  No.  2U  of 
the  national  museum,  which  contains  382  pages, 
and  eight  colored  lithographic  plates  from  sketches 
by  the  author. 

—  Bulletin  No.  IM),  *  Bibliography  of  publicationa 
relating  to  collection  of  fosbil  invertebrates  in  the 
national  museum,*  by  John  Belknap  Marcou.  will 
be  issued  in  about  two  weeks.  It  contains  a  com- 
plete list  of  the  writings  of  F,  B.  Meek,  C.  A. 
White,  and  iJhiirlea  D.  Walcott,  and  is  an  impor- 
tant contribution  to  this  branch  of  science. 

—  Tho  fifth  annual  ensilage  congress  met  in 
New  York,  Jan.  Si),  There  were  about  two  hun- 
dred persons  present  as  delegates  from  all  jjarts 
of  the  L'nited  States.  The  opening  address  was 
delivered  by  Mr.  Edward  Atkinacju  of  Boston, 
who  was  followe<l  by  S.  C.  Smith  of  St.  Allians, 
Vt,.  Orlando  B.  Potter,  and  James  B.  Brown, 

—  The  chemical  division  of  the  U.S.  geological 
survey  is  conducting  a  series  of  interesting  expert* 
raents  with  newly  accjuired  material,  under  the 
sujiervision  of  Prof.  F.  W.  Clarke,  who  is  a^iout 
completing  an  investigation  of  minerals  from 
Litchfield,  Me.  Among  the  minerals  there  exist- 
ing,  a  new  species  of  the  j^eolile  family  has  been 
found,  to  which  Professor  Clarke  has  given  the 
name  of  hydronephelite.    Messrs.  Gooch  and  Whit- 
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field  are  engageJ  in  an  investigation  of  the  geyser 
waters  of  the  Yellowstone  park  ;  Mr.  R.  B.  Riggs 
is  making  a  series  of  analyses  of  the  lepidolites  of 
Maine,  and  is  also  analyzing  an  undescribed  me- 
teoric iron  from  the  collection  in  the  national 
museum  ;  Mr.  Hillebrand  is  engaged  on  minerals 
and  rocks  from  Colorado ;  and  Mr.  Chatard  is  at 
work  upon  the  associates  of  corundum  from  North 
Carolina,  and  upon  the  water  of  Mono  Lake,  Cali- 
fornia. 

—  A  change  has  been  made  in  the  time  of 
issuing  the  Smithsonian  and  national  museum 
reports.  Heretofore  these  reports  covered  the 
calendar  year;  but  the  board  of  regents  of  the 
Smithsonian  institution  have  recently  directed 
that  the  reports  shall  hereafter  correspond  to  the 
fiscal  year  extending  from  July  to  the  end  of  the 
following  June  inclusive.  The  reports  from  Jan.  1, 
1885,  to  June  30,  1885,  are  now  about  ready  for 
the  printer ;  the  report  of  the  secretary  of  the 
Smithsonian  institution  to  the  board  of  regents, 
for  the  first  half  of  1885,  being  already  published 
in  pamphlet  form. 

—  Bulletin  No.  28  of  the  national  museum, 
recently  issued,  is  W.  G.  Binney's  •  Manual  of 
American  land-shells,'  which  is  an  enlarged  and 
revised  edition  of  the  *  Land  and  fresh-water 
shells  of  North  America,'  part  i.,  published  in 
1869,  to  which  subsequently  described  species  are 
added. 

—  The  Botanical  gazette  for  January  contains 
a  heliotyi)e  engraving  of  Professor  Gray,  with  a 
sketch  ot  his  life  by  Prof.  C.  R.  Barnes.  Other 
articles  of  interest  in  this  number  are  by  Professor 
Coulter,  on  the  *  Pollen-spore  of  Tradescantia ; ' 
J.  C.  Arthur,  ujKjn  a  new  fungus  infesting  the 
clover-leaf  beetle,  Ph\i;onomu8  punctatus ;  a  new 
Ki)ecie8  of  Anemone,  by  Professor  Gray,  etc. 

—  The  lirst  number  of  the  monthly  Journal  of 
the  Trenton  natural  history  society  contains  a 
number  of  short,  readable  articles,  mostly  on 
animal  and  plant  habits. 

—  The  joint  commission  appointed  by  the  last 
congress  to  consider  the  propriety  of  consolidating 
the  scientific  bureaus  of  the  government  have 
concluded  the  examination  of  witnesses,  and  will 
shortly  submit  their  report.  While  their  recom- 
mendations are  not  definitely  known,  it  is  probable 
some  sort  of  re-organization  will  be  advised  with 
regard  to  the  signal  service,  and  it  may  be  en- 
tirely separated  from  the  army.  Greneral  Sheridan 
is  authority  for  the  statement  that  the  army 
does  not  need  this  wing  of  its  service,  and  that 
there  is  no  objection  to  placing  it  under  civil 
control. 


—  In  Science,  vii.  p.  75,  in  the  letter  entitled 
*  An  early  prediction  of  the  decay  of  the  obdiik,' 
second  line,  *St.  Petersburg'  should  read  *FWk 
berg.' 

—  In  Science,  vii.  p.  75,  in  the  letter  entiUed 
'Sea -level  and  ocean  -  currents/  seventh  liiM^ 
*Bourdalone'  should  read  'Bourdaloue;'  thirty^ 
third  line,  *  diversity'  should  read  'density:' 
p.  76.  second  column,  tlurteenth  line,  '  25  feel' 
should  read  *  2.5  feet.' 

LETTERS  TO  THE  EDITOR. 

«*«  Correapondentt  are  requested  to  beat  brief  aa  pouMe,    fkf 
tpriter'8  name  is  in  aH  cates  required  asprocfqfgotHt/ailk. 

Tht  festoon  cloud. 

In  Science,  vii.  p.  57,  Prof.  W.  M.  Davis,  after 
giviag  a  description  of  a  form  of  cloud  designated 
^festoon'  cloud,  asks  if  the  cloud  is  commonly  leea 
in  this  country.  I  have  seen  the  form  of  cknid 
described  at  least  as  often  as  a  dozen  times  wifthia 
the  last  six  years  ;  but,  on  account  of  not  having  my 
records  at  hand,  I  cannot  give  the  dates. 

I  have  seen  the  cloud  once  or  twice  associated  with 
thunder-storms,  but  most  frequently  with  the  stratm- 
cloud  accompanying  *  areas  of  low  pressure,'  or 
cyclones. 

The  appearance  presented  to  me  is  that  of  a  cloud- 
stratum  with  an  irregular  base,  in  contrast  with  the 
level  base  usually  seen. 

The  cloud  then  presents  an  appearance  as  if  fes- 
toons were  hung  from  it,  which  are  sometimes  some- 
what circular  and  rounded,  at  other  times  irregular. 

The  explanation  given  that  they  are  due  to  the 
slow  descent  of  cloud-matter,  due  to  the  failure  of  aa 
ascending  current,  is,  no  doubt,  the  correct  one. 

H.  Helm  Culttoh. 
Cambridge,  Mass.,  Jan.  24. 


Text-books  on  methods  in  microscopic  anatomy. 

The  review  of  Dr.  Whitman's  '  Methods  in  micro- 
scopical  anatomy,'  in  Science  (No.  154,  p.  64),  seems 
to  me  not  quite  just,  in  that  it  implies  that  the  author 
has  been  negligent  in  the  performance  of  his  task, 
particularly  in  regard  to  that  part  of  it  which  most 
gives  value  to  bis  work ;  namely,  the  chapter  on 
embryolog^cal  methods.  In  this  the  author  has  given 
a  careful  summary,  the  outcome  of  much  laborious 
and  painstaking  search ;  so  that  we  have  for  the 
first  time  a  compact  presentation  of  a  large  number 
of  specied  methods  for  the  handling  of  embryologies! 
material.  It  is  true  that  it  is  not  exhaustive,  —  I  am 
grateful  that  it  is  n«>t«  —  but  it  contains  most  of  the 
best  results  of  experience  in  the  difficult  art  of  pre- 
paring eggs  and  embryos  of  many  kinds  for  micro- 
scopical examiuatiou.  And  since  it  is  just  in  this 
direction  ot  microscopical  embryology  that  the  most 
earnest  and  capable  zoological  energies  are  now 
turned,  I  feel  that  Dr.  Whitman  has  done  science 
good  service  by  the  valuable  critical  compilation 
made  in  the  chapter  referred  to.  Now,  I  wish  to  find 
fault  with  your  reviewer  because  he  says  that*' the 
arrangement  [of  tnis  chapter]  leaves  the  impression 
that  it  is  the  result  of  fortuitous  reading  rather  than 
a  methodical  search   for  the  most  valuable  things 
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Kk6  ftcope  of  the  topic/*  Tbe  sentence 
I  me»  and  leads  me  to  inquire  what  was  the 
be  opini'iii ;  for  it  does  not  appear  to  b&  in 
^ter  itself,  the  arrang^einent  of  which  is 
and  iotellt^ible,  and  certainly  not  bastnl 
furtuitoust  readinie.  The  author  of  the 
[he  bH««  rwad  thn  review,  must,  one  would 
pI  mortified  to  have  such  m  bald  aocuf^ation 
tftfence  broag^ht  against  him  :  I  trust,  there - 
tiat  you  will  publish  this  letter,  to  show  that  at 
ae  worker  in  this  field  places  a  higher  value 
110  volume  than  your  reviewer  does,  with  hin 
of  commendation. 

Charges  Skdowick  Minot. 

,  Jul.  3U. 

tider  great  obligation  to  Dr.  Mi  not  for  the 
Jhe  has  done  me  in  calling'  attention  to  the 
|of  my  recent  review  of  Dr.  Whitman's  book. 
elf  astonished  at  it.  and  cannot  comprehend 
N>iild  have  made  so  unfair  a  statement  when 
ided  no  injustice. 

^''This  chapter  furnishes  much  valuable  in- 
■bt  but  the  arrangement  leaves  the  impre>}Sion 
Ht  th«  rosult  of  fortuitous  read  in  g^  rather  than 
Dodtoftl  tearch  for  the  mo&t  valuable  things 
|tfM  aeope  of  the  topic  ^' 

K|it<;Rce  as  it  stands  leaves  me  indorsing  what, 
Herl  to  me,  might  b<3  the  inference  of  one  who 
^looked  at  the  arrauRfement  of  the  chapter  as 
lip  of  the  separate  consideration  of  so  many 
d  animals  —  e.g.,  Clepsine,  Spirorbis  borealis, 
tom&«  Sa^itta.  etc.  —  instead  of  classes  of  ani- 
^ilThat  T  should  have  added  was,  that  such  an 
Wpm  would  be  entirely  mi^^leadin^.  I  had  not 
B  idea  of  making  that  impression  represent  my 
9,  but  ijuite  the  reverse,  for  it  was  in  direct 
ttoa  to  my  positive  knowledge ;  no  one,  perhaps, 
■r  better  than  I  that  the  author's  work  had 
■  the  moat  painatakio^  and  discrimi Dating 
fn  mr  estimation,  moreover,  there  was  no 
lat  in  this  country  who  possessed  in  so  great  a 
»  the  experience  and  the  other  qualifications 
ary  to  tbe  successful  handling  of  thiA  topic. 
*egarda  the  general  tone  of  tbe  criticism,  I  can 
&y  that  the  eete«3m  in  which  I  hold  tbe  author 
me  distrustful  of  my  ability  to  praise  hiK  work 
msly,  and  that  in  avoiding  one  extreme  I  have 
into  the  error  of  the  opposite,  and  ap|>ear  onJy 
bicise  where  there  is  much  more  that  1  ought  to 
)raia»d,  Edward  L.  Mark. 

rldg«t  Jan.  25. 

Cost  of  scientific  books. 

ly   proportion  of  the  bot:»k-notices  in    your 

contain  a  statement  to  the  effect  that  tbe 

been  too  profuse  in  his  paper  ;  that  be 

poorer  and  thinner  quality,  and  sell 

i  the  price.     This  betrays  a  lameo- 

on  the  part  of    your  critics,    and, 

very  erroneous  impression.    Paper 

[arable  item  in  the  cost  of  manufac- 

It   is   a   good-sized   volume  which. 

^be   covers,   will   weigh   four  pounds,   and 

Igood  as  that  in  most  of  the  books  criticised 

ten  cents  a  pound.     The  utmost  that  could 

by  lightening  and  cheapening   would  be  a 

'      and   two   cents   a   pound  in  price ^ 

cost  of  the  paper  of  a  four-pound 

;o  twenty-four  cents,  certainly  not 


enough  reduction  to  allow  the  price  of  the  book  to  be 
reduced  from  four  to  two  dnitarf*. 

The  cost  of  the  plates  is  the  greatest  it#m  in  the 
production  of  a  book,  and  the  niUng  price  for  this 
work  is  eighty  cents  per  thousand  *  ems  ^  {a  page  of 
Packard's  *  Zodtagy  ^  contains  about  a  thousand 
'  ems').  Then  all  the  cost  of  corrections,  other  than 
mere  typogrnphica!  errt»rs,  and  the  cost  of  making 
up  the  pages  and  inserting  the  cuts,  are  all  charged 
as  time-work.  The  cost  of  corrections  in  scientific 
work  is  enormous,  and  I  have  known  it  to  amount  to 
one  and  a  half  times  the  original  cost  of  composition. 
A  fair  average  for  the  plates  for  a  book  with  the 
same  pag^e  and  type  as  that  of  Packard's  '  Zuiltogv  * 
would  be  a  dollar  and  a  half  a  page.  This  must  be 
considered  in  settling?  the  price  of  a  book. 

Finally,  the  sale  of  strictly  technical  bookf  is  very 
limited.  An  edition  of  five  hundred  is  a  goo*i  aver- 
age ;  and,  were  the  price  reduced  to  half  the  ruling 
price,  the  sales  would  not  be  increawd  ten  per  cent. 
As  it  is,  they  little  more  than  repay  the  cost  of  pub- 
lication, and  the  reduction  so  earnestly  and  igno- 
rantly  prayed  for  by  your  critics  would  involve  the 
publisher  in  a  coudiderable  pecuniary  loss  on  every 
strictly  scientific  book  issued  ;  and  a  few  failures  of 
that  sort  would  make  them  refuse  all  scientific  books, 

I  do  not  wish  to  be  understood  as  defending  the 
prices  put  on  all  publications  ;  for  some  the  charge  is 
clearly  extortionate  :  but,  so  far  as  I  at  present 
recall,  not  one  of  those  thus  criticised  in  your  columns 
has  a  price  higher  than  was  necessary  to  reimburse 
the  publisher  for  bis  outlay,  and  pay  him  a  fair 
amount  for  KIr  labor  in  publishing,  advertising,  and 
selling  the  work.  I  hop*  in  future  your  critics  will 
omit  any  reference  to  this  feature  in  their  fault- 
findinfJT.  J.  i5.  Ki:nqslet. 

Maiden,  Haas.,  Jan.  tO„ 

Oil  on   troubled  waters. 

I  feel  that  1  must  offer  a  few  words  of  rejoinder  to 
your  comments  on  my  letter  of  Jan.  18,  because  I  can- 
not admit  that  there  is  any  grave  responsibility  in- 
volved in  my  inquiring  for  the  proofs  of  an  alleged 
scientific  theory,  or  any  lat'k  of  feeling  implied  in  my 
protesting  against  a  diH|>Qsition  to  hold  out  a  mis- 
leading hope  to  *  tbe  toilers  of  tbe  sea.' 

I  bave  not  tried  to  throw  discredit  on  any  well- 
directed  effort,  t-o  render  less  dangerous  the  hazardous 
vocation  of  the  sailor  :  I  have  simply  attempted  to 
raise  a  note  of  caution  against  false  inductions  and 
specious  generalizations.  I  look  upon  this  as  a  qaee- 
tion  of  science,  not  of  sentiment ;  and  I  have  been 
accustomed  to  regard  science  as  a  matter  of  hard, 
clear  facts,  and  keen^  cold  logic. 

It  may  possibly  be  that  the  hydrographic  office  \b 
affording  substantial  comfort  to  the  mariner's  gen- 
erally cheerless  life  by  disseminating  the  fables  and 
traditionis  of  the  sea  ;  but,  if  so,  it  is  a  purely  literary 
undertaking,  not  a  scientific  one.  It  may  while 
away  an  otherwise  tedious  hour  or  two  on  shipboard 
to  read,  in  effect,  that  a  half-barrel  of  oil  sprinkled 
over  tbe  entire  course  between  New  York  and  Liver- 
pool will  insure  a  safe  voyage  at  any  time  and  in  any 
weather  ;  or  that  a  half-gallon,  poured  upon  oakum, 
tied  tight  in  a  bag,  and  towed  at  the  stern  of  a 
vessel,  will  reduce  the  mnuntainous  billows,  ease  the 
strained  sails  and  cordage,  brace  the  bending  spars 
and  timbers,  and  bring  welcome,  peace,  and  quiet 
where  all  before   was   wild  confusion  and  danger. 


102 


SCIENCE. 


[Vol.  VIL,  No. 


Bat.  to  a  cool-headed  landsman,  this  will  appear  so 
astoundinffly  incredible,  that  nothing  short  of  the 
most  searchinfc  scientific  investigation  and  rigid  ex- 
periment can  give  it  even  a  tinge  of  probability. 
Either  this  apparently  transcendent  miracle  is  capa- 
ble of  a  rational  explanation  and  demonstration,  or 
it  19  a  myth  and  a  delusion.  To  my  mind,  the  use  of 
the  oil-biag  upon  the  ocean  is  strongly  suggestive  of 
the  idea  of  applying  a  liver-pad  to  a  cyclone. 

It  is  of  no  avail  to  quote  Pliny  or  other  mere 
chroniclers,  ancient  or  modern,  or  to  pile  up  the  in- 
exact and  awe-inspired  tales  of  seafaring  men.  I 
admit  that  the  history  of  the  notion  is  interesting, 
like  the  history  of  the  acceptance  of  any  other 
prodigy  ;  but  there  is  a  wide  difference  between  the 
progress  and  persistence  of  a  belief  and  its  scientific 
truthfulness. 

Now,  I  do  not  pretend  to  have  seen  all  the  evidence 
which  the  hydrographic  office  has  collected  or  pub- 
lished on  this  subject,  and  I  shall  not  undertake  to 
say  that  relatively  large  masses  of  oil,  spread  upon 
comparatively  small  bodies  of  water,  may  not,  under 
some  circumstances,  modify  or  prevent  the  formation 
of  waves.  But  that  oil  filtered  ioto  the  raging  and 
turbulent  deep  at  the  rate  of  a  quart  per  hour.  —  or 
even  a  gallon  per  hour,  as  reported  in  the  letter 
printed  by  you  last  week.  —  should  prove  to  be  an 
adequate  cause  for  the  marvellous  effects  attributed 
to  it,  is,  to  me  at  least,  a  thing  utterly  and  absolutely 
inconceivable  ;  and  I  confess  to  a  disturbance  of  my 
faith  in  any  institution  that  gives  such  stories 
credence  or  currency.  C.  F.  Cox. 

New  York.  Jan.  24. 

The  collapse  of  the  theosophists. 

Permit  roe  to  take  exception  to  the  article  entitled 
'  The  collapse  of  the  theosophists '  in  your  issue  of 
yesterday. 

I  have  no  contention  with  any  statement,  correct 
or  otherwise,  which  the  article  contains,  and  offer  no 
argument  pro  or  con  ;  but  I  beg  to  be  allowed  to  use 
this  occasion  to  protest  against  and  to  obviate  the 
prevalent  misconception  that  '  Blavatsky '  and  *  the- 
osophy'  are  synonymous  terms,  or  that  either  the 
manners  or  morals  of  any  individual  theosophist 
necessarily  represent  the  methods,  objects,  and  pur- 
poses of  the  theosophical  society. 

In  my  judgment,  the  *  collapse  of  the  theosophists ' 
is  a  prediction  much  safer  to  make  after  than  before 
the  event :  there  being,  to  my  knowledge,  no  organ- 
ized body  of  psychical  researchers  in  the  world  less 
likely  to  verify  any  such  prophecy. 

Elliott  Couks,  F.T.S., 

President  Onostic  branch ,  T.S.j 
President  Amer.  B.  of  C,  T.S., 
Member  Exec.  C,  of  India. 
WashiDgton.  D.C.,  Jan.  tH. 

Nectar-secreting  plant-lice. 

Oregon  is  the  place  for  nectar-secreting  plant-lice. 
During  the  past  fall  I  received  twigs  of  spruce  and 
willow  from  that  state,  which,  though  not  more  than 
six  inches  long,  contained  at  least  a  tablespoonful 
of  crystallized  sugar,  which  was  both  pleasant  and 
sweet.  This  insect  is  a  species  of  Aphis,  and  though 
possibly  not  equal  to  the  bee,  or  to  the  manufacturer 
of  our  best  cane-sugar,  in  her  power  to  form  an 
excellent  article  of  sugar  does  surpass  greatly  the 


glucose  factories  in  the  quality  of  the  product  w] 
she  turns  out.  A.  J.  Cooi 

Sea-level  and  ocean-currents. 

The  value  of  the  conclusions  arrived  at  by  Pre 
Eor  Ferrel  in  his  article  in  Science,  No.  155,  hw 
'  Sea-level  and  ocean-currentis,'  depends  largely  u 
a  statement  made  by  him;  viz.,  '*The  recent 
portant  determination  of  the  coast  and  geodetic 
vey  by  leveUing  up  the  ICississippi  valley  and  ac 
to  the  Atlantic  coast,  that  the  mean  level  of  the  < 
of  Mexico  at  the  mouth  of  the  Mississippi  is  a1 
one  metre  higher  than  that  of  New  York  harbor 

An  item  so  important  in  ocean  dynamics  for  ( 
parison  of  facts  with  theories  should  be  known  t 
most  unquestionably  correct.  1  am  not  aware  of 
official  publication  of  the  coast  and  geodetic  sui 
to  which  the  above  statement  could  be  credited,  i 
what  is  more,  such  a  line  of  spirit-levels  has  ne 
to  this  day.  been  executed  by  the  survey.  Prob 
a  paper  read  before  the  American  association  at 
Philadelphia  meeting  in  September,  1884,  gave 
to  the  supposed  fact.  On  p.  446  (vol.  ii.)  of  its  '. 
ceedings,  we  find.  *'  Height  of  bench  mark  at 
Louis  above  mean  tide  at  Sandy  Hook  3  feet "  ( 
and,  •*  Precise  line  of  levels  from  Gulf,  by  Missisi 
River  commission,  along  the  river,  shows  an  el 
tion  of  the  Gulf  of  Mexico,  near  the  mouth  of 
Mississippi  above  mean  tide  at  Sandy  Hook,  of  al 
40  inches.*'  Here  the  responsibility  is  placed  on 
commission. 

By  permission  of  the  superintendent  of  the  sur 
I  make  the  following  extract  from  a  report  by 
dated  May  24,  1883  :  — 

H 

1.  Height  of  coast  and  geodetio  snrrey  bench-mark 

at  the  St.  Louis  bridge  above  the  average  or  half- 
tide  level  of  the  Atlantic  at  Sandy  Hook.  N.  J.,  as 
asoertaioed  from  six  years  of  tidal  observations.  IS 

2.  This  benchmark  was  placed  at  the  same  level  as 

the  so  called  St.  Loais  oity  '  directrix.* 

5.  From  precise  levels  execated  by  the  Mississippi 

River  commission  and  the  U.  8.  lake  survev.  bt. 
Louis  city  directrix  above  the  Greenville,  Miss., 
bench-mark  (on    bank    building),  according   to 

letter  from  cummission  dated  May  18,  IHtd 8* 

4.  By  coast  and  geodetic  survey  levels.  Greenville 
bench-mark  above  the  Hampson  beooh-mark  at 
Carrollton,  La 3 

6.  From  Humphreys  and  Abbot's  work  on  the  Mis- 

sissippi Kiver  (1861),  p.  110,  it  appears  that  the 

Hampson  mark  is  8.06  feet  or : 

abovn  the  level  of  Lake  Pontohartrain,  which  is 
said  to  be  at  the  same  level  as  Lake  Borgno  and 
Bayou  St.  Philip,  and  hence  with  that  of  the 
Gulf. 

Putting  these  figures  together,  it  would  api 
that  the  Gulf  level  is  about  one  metre  above 
level  of  the  Atlantic  at  New  York.  The  rej 
further  comments  on  this  result :  *^  While  ther 
nothing  impossible  in  this  result,  the  difFereno 
greater  than  I  [the  present  writer]  expected  from 
conditions  of  the  case,  hut  it  may  possibly  be  grei 
reduced  when  precise  data  come  to  hand  ;  and 
particular,  more  evidence  is  desirable  as  to  the  c 
nection  of  the  Hampson  mark  with  the  average  C 
level.     We  have  no  checks  at  present." 

It  is  evident  that  no  probable  error  can  be  assig 
to  the  alleged  difference,  and  that  the  amount  it 
is  greatly  in  need  of  confirmation,  which  it  is  ho 
will  soon  be  reached  through  the  direct  line  of  le'^ 
started  by  the  coast  and  geodetic  survey  to  run  fi 
its  Illinois  line  to  the  shore  of  the  Mississippi  Sou 
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PROFESSOR  LADD  ON  THE  YALE  CUR- 
RiCULUM. 
We  |Hv>*'iit«?ii  in  Scmwe  (vi.  p.  4i»0)  a  8ynoi>fiiK 
of  l*riift'SB«ir  Palmer  B  iirtide  tm  recent  flumj^ew  at 
Haririird.  We  now  give  an  alistract  of  an  article 
fri>m  tile  stime  jonmal,  the  Aiuiover  revunc,  on 
the  question  of  electives,  etc.,  at  New  Haven,  by 
Proff«»i>r  Ladd  of  Yale, 

The  new  education,  as  brought  to  our  notice 
aiffwh  by  Profesacir  Palmer,  claims  to  have  dis- 
covered that  the  methixJs  of  eibieatiun  in  vogue 
fiir  centuries  have  been  radically  wrong :  it  has 
origan ized  a  college  on  a  wholly  new  basis. 

But  the  proposed  esc^ieme,  tbouj^h  revolntionary, 
and  seeniinj^  to  contradict  exi^rience,  does  not 
the  leas  merit  consideration.  Before  placing  our 
faith  in  it,  however,  we  ask.  What  experience  can 
it  boast  V  What  trial  has  it  bad  at  Harvard?  We 
atutwer*  A  trial  for  two  years ;  for  only  during 
that  abort  jieriod  have  yoiitlis  in  the  tirst  half  of 
tbeir  university  course  been  placed  complct'Cly 
imder  the  elective  system  ;  and  it  is  to  tbln  cxten- 
sikm  of  the  system  that  opposition  is  chiefly  made. 
More  than  a  generation  is  necessary  to  jinne  the 
ftjuil  outcome  of  such  great  chanf^es.  Is,  then. 
Uie  exiR'rience  of  a  single  university »  during  Init 
A  moiiety  of  its  course,  to  be  considered  as  sufti- 
fdent? 

But  we  shall  l>e  glad  to  examine  the  argiunent^ 
well  presented  and  m  courteimsly  urginl  by 
Profe«ior  Palmer,  and  to  comijare  the  tcihulHtt^l 
r«iulC4>  of  the  new  willi  those  of  the  older  raetbcKl. 
Harvard  has  been  chosen  as  the  only  thorougli 
re|inseentative  of  the  new  education  ;  and  it  is 
fttling  tbat  Yale  should  be  selected  to  comi>are 
with  tt,  parti}'  because,  as  a  teacher  there,  I  am 
h«^  acquainted  with  it ;  and  partly  be<*ause  it  ts 
the*  lea* ling  representative  of  more  conservative 
leiidenciei?.  in  education. 

But  let  me  first  state  some  [joints  in  wlrifh  I 
with  Prrifessor  Pabner.  I,  too,  hold  that  the 
Id  of  science  and  learning  has  greatly  pro- 
of late,  and  that  both  the  matter  and 
method  of  education  must  therefore  also  change. 
8cienc€9  and  imxlern  laugtiages  muKt  be  taught, 
and  the  ancient  claasics  take  a  relatively  lower 
plibce  than  formerly.  But  all  the  best  institutions 
i«oognixe  and  act  on  these  facts  and  truths. 
Within   twenty-five  yearti»  Yale  has  made  such 


progress  that  much  of  its  education  may  he  styled 
'  new.""  Then,  again,  along  with  Professor  Palmer, 
I  would  measiire  the  succeas  of  education  by  high 
ethical  standards.  But  do  the  statistics  given 
show  that  the  new  education  upliftn  character  as 
no  other  training  can?  We  think  we  can  show 
tliat  they  go  rather  to  prove  the  contrary.  We 
shall,  then,  take  up,  in  the  order  that  commends 
it«elf  to  ug,  the  various  points  adduced  by  Pro- 
fessc»r  Palmer. 

It  is  urged,  that,  under  the  new  education,  the 
student's  ideal  of  a  *  gentleman '  has  iK't^n  enlarged 
and  elevated.  Hazing,  and  such  practices,  are  no 
longer  'good  form*  at  Har\'ard,  We  answer,  that 
it  is  even  so  at  Yale,  whore  a  marked  improve- 
ment in  these  regards  has  been  going  on  for  the 
l>ast  twenty-five  yeai«.  Of  other  institutions  also, 
to  a  certain  extent,  the  same  is  true.  The  causers 
of  this  improvement  are  not  owing  to  any  ]HX'uliar 
niothod  of  education,  hut  to  the  gradual  ameliora- 
tion of  customs  due  to  a  higher  civilization  ;  to  the 
ditferent  attitude  aasumed  by  parents  and  teachers 
towards  the  young  ;  to  wiser  deal  in  ge  with  stu- 
dents on  the  f>art  of  college  facfilti<'H  ;  and,  lastly, 
to  the  influence  of  well-regulated  athletic  sports 
in  giving  an  outlet  for  the  eurplus  vitality  of  the 
youth. 

But  it  is  claimc*d  that  the  new  education  is  very 
pojnilar.  The  growth  of  Harvard  under  it  has 
lieen  very  great,  lM>th  in  numlx*rs  and  resources. 
But,  we  ask,  has  it  received  these  generous  gifts 
as  t'okens  of  approval  of  tlie  elective  system? 
Have  not  other  colleges  aKi  received  very  bounti- 
ful gifts?  During  the  last  fourteen  years,  Yale 
has  recei^'ed.  either  from  gifts  or  by  lie|uest,  more 
than  two  and  a  half  miJlions,  while  its  library 
has  increased  by  eighty-thr(H^  thousand  volumes. 
Tliough  this  sum  does  not  e<iual  that  received  by 
Harvard  during  the  same  time,  yet  it  tends  to 
throw  doubt  on  tlie  prestige  of  the  new  education 
with  the  long  jmrses  of  the  country. 

The  increase  of  students  certainly  does  show 
jxipular  favor.  We  admit  that  the  new  e<lucation 
would  Ik'  likely  to  liie  popular  with  youths  of 
eighteen.  But  Yale,  b^o,  shows  remarkable 
growth  during  the  jmst  twenty-tive  yeixrs.  The 
average  number  of  undergrmluates  has  been  as 
follows  :  1861-rj,  588  ;  1860-70,  610 ;  1871-75,  704  ; 
187tl-80,  745;  188&-B4,  7»2.  Besides,  no  other 
college  haa  rejected  bo  large  a  jwr  cent  of  candi- 
dates for  admission,  or  sent  away  so  many  for 
failing  to  kwp  up  to  its  standard  of  scholarsliip. 
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We  find,  too,  from  the  Last  statistics,  that  more 
than  55  per  cent  of  the  students  at  Harvard  were 
from  the  state  in  which  it  is  situated,  while  less 
tiian  J32  per  cent  of  the  Yale  undergraduates  are 
from  Connecticut.  The  new  education  is,  at  all 
events,  not  yet  cosmopolitan. 

Let  us  next  compare  Harvard  and  Yale  in  the 
very  important  point  of  attendance  at  college 
recitations,  etc.  Professor  Palmer  thinks  it  cred- 
itable to  the  meml)er8  of  the  last  senior  class  at 
Harvard  that  they  'had  cared  to  stay  away'  at 
only  10  i)er  (;ent  of  all  the  recitations.  At  Yale 
this  term,  for  the  seven  weeks  for  which  the 
record  is  complete,  the  freshman  class  showed  but 
8.7  per  cent  of  absences.  In  this  record  are 
counted  absences  from  all  causes  whatsoever :  it 
includes  the  absence  of  one  student  through  sick- 
ness for  forty -eight  days.  The  absences  in  the 
sophomore  class  were  but  a  little  more  than  3.8 
per  cent.  Moreover,  all  tardiness  at  a  recitation 
beyond  five  minutes,  and  all  egresses,  count  as 
absences;  as  does  also  presence  at  a  recitation, 
while  wishing  to  be  excused  from  answering. 
Freshmen  and  sophomores  are  allowed  but  six 
absences  diuring  a  term,  to  cover  all  such  causes 
as  sjwrts,  attention  to  friends,  etc.  ;  and  yet  they 
did  not  avail  themselves  of  more  than  three- 
fourths  of  these  absences.  The  junior  and  senior 
classes,  which  are  allowed  eight  absences  in  a 
term,  showed,  during  the  period  of  seven  weeks, 
an  irregularity  of  5.5  and  6  per  cent  respectively. 
We  may  add  that  the  showing  for  the  whole  term 
would  probably  be  l)etter  than  for  the  first  seven 
weeks  of  it. 

We  see,  then,  that  the  irregularity  of  the  Har- 
vard student  is  from  a  little  less  than  three  to 
five  times  as  great  as  that  of  the  average  Yale 
student.  The  difference  is  surely  very  significant 
as  showing  the  working  of  the  two  sj'stems. 

Alluding  to  the  **  charge  of  *  soft '  courses." 
**  which,''  lie  says,  **  is  one  of  the  stock  objections 
to  the  elective  system,"  Professor  Palmer  shows 
us  what  wise  courses  the  juniors  and  seniors  of 
Harvard  choose.  I  regret  that  we  are  not  told 
how  the  freshmen  exercise  their  right  of  option. 
So  far  as  I  can  judge,  the  choices  of  the  Yale 
juniors  and  seniors  display  more  taste  for  hard 
work  than  is  the  result  under  the  new  system. 
No  course  in  classics  or  in  the  higher  mathematics 
was  a  favorite  with  the  two  upper  classes  at  Har- 
vard in  1883-84,  while  54  juniors  and  181  seniors 
are  rejwrted  in  *  fine  arts,*  for  this  year.  At  Yale 
this  term,  however,  53  choices  of  courses  in  higher 
mathematics,  and  179  in  classics,  have  been  made. 
Tlie  student  who  has  been  at  regular  hard  work 
during  his  first  two  years,  will  be  likely  to  enjoy 
it  in  his  last  two. 


Another  excellency  ascribed  by  Plx^feasor  Palmer 
to  the  new  education  is,  that  under  its  influence 
the  standard  of  'decent  scholarship'  is  steadilj 
rising.  To  prove  this,  he  cites  the  marks  received 
by  the  average  Harvard  student  diuring  the  differ- 
ent years  since  1874-75.  We  frankly  state  that 
we  think  such  a  criterion  most  unreliable.  Hie 
students*  marks  are  higher  under  the  elective 
system,  but  largely  because  the  teacher,  as  weQ 
as  the  pupil,  is  known  by  his  marks ;  and  manj 
students  choose  their  elective  because  of  this  fiict 
Under  that  system  it  would  be  a  better  test  of  a 
pupil^s  real  merits  to  inquire  what  courses  he 
takes  under  teachers  that  give  hard  work  and  low 
marks. 

The  new  education  is  also  credited  with  having 
effected  an  improvement  in  the  spirit  and  work 
of  the  instructors  themselvee.  We  accept  Pro- 
fessor Palmer^s  testimony  as  conclusive  on  this 
point.  But  in  other  colleges  besides  Harvard  are 
to  be  f oimd  the  spirit  and  method  which  he  justly 
praises ;  and  without  them  no  one  should  be  an 
instructor  under  any  system.  May  not,  also,  a 
method  that  makes  so  much  depend  on  the  favor 
of  those  taught,  develop  methods  of  instruction 
not  conducive  to  the  highest  eflSciency  ? 

I  may  remark  here  that  I  cannot  share  the  per- 
sonal experience  of  Professor  Palmer,  when  he,  on 
looking  back  upon  his  college  days,  feels  that  more 
than  half  of  his  studies  should  have  been  different 
My  studies  at  college  were  wholly  prescribed,  but 
they  have  l)een  none  the  less  of  use  to  me  on  that 
account.  They  have  taught  me  to  work  hard,  and 
to  do  patiently  every  task  set  before  me ;  and  this 
I  would  not  give  for  all  to  be  gained  from  the 
elective  coiu*se8  of  either  Harvard  or  Yale. 

But  the  real  matter  of  disagreement  between 
Professor  Palmer  and  myself  is,  **  why  the 
elective  system  should  be  begun  as  early  as  the 
freshman  year."  This,  he  says,  lack  of  room  pre- 
cludes him  from  discussing;  adding,  **and  it 
hardly  needs  proving."  But  here,  in  my  opinion, 
he  is  wrong.  Yale,  with  many  other  collies, 
allows  much  choice  to  students  in  their  last  two 
years  ;  juniors  elect  eight-fifteenths,  and  seniors 
four-fifths,  of  their  studies.  No  choice,  except 
that  between  French  and  German,  is  permitted  in 
the  first  two  years.  Why,  then,  am  I  opposed 
to  the  extension  given  to  the  elective  system  at 
Harvard '(  Why  draw  the  line  between  sophomores 
and  juniors,  rather  than  at  the  entrance  upon  the 
freshman  year?  Why  prescribe  any  courses  for 
the  last  two  years  ? 

The  question  is  simply  one  of  drawing  lines. 
We  think,  that,  after  two  years'  drill  at  coUege, 
the  youth  can  more  wisely  select  his  studies  than 
at  entrance.      Professor  Palmer  thinks  that  the 
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elKiki*  slioiild  be  mndc  nil  »t  once,  Hiifl  that  at  the 
lime  wlii*n  i\w  Iwiy  Icavca  home :  tliat  from  that 
ItEUi*  unwartj  he  ahotilil  have  the  entire  decision. 
We  UnUi,  fill  the  coutruo ,  that  he  should  t^rst  de- 
velop somewhat  tii  his  new  surroundings*  learn 
li^tter  how  to  »tudy ,  and  wliat  the  different  eourses 
are.  before  he  lias  the  grave  tiisk  of  deciding-. 
Maneuver,  a  headlong  plun^t*  into  frt^etloni  is  not  a 
^Oixl  tUiiig,  1  »tiU  thiivk.  /di*<»,  that  an  educated 
«h<nsld  enjoy  a  ^^oikI  trainin^^  in  the  five  jn'eat 
^Xws  of  human  knowlHlge,  — in  mathematics  ; 
iagi*»  iniludin^  literature;  in  ()hy9ir4il 
in  the  liiistory  of  his  race  ;  in  j>hiio«ophy. 
Because,  tlien,  1  do  not  think  that  the  new  eiluea- 
tiou  draws  the  line  in  tiie  right  place,  I  am  opposed 
lo  Its  extreme  measures. 

One  iirgnment  of  Professor  Palmer  hardly  ad* 
mits  of  statistics.  He  thinks  the  tyj^e  of  manliness 
at  Ilanard  higher  than  that  to  l*e  found  at  colle^ies 
tltfit  have  not  ho  fidly  a«]opte<J  the  elective  system, 
1  rf'Vly,  that  I  do  not  believe  the  men  at  Yale 
^ii'M  iu  maiilinesH  to  those  of  any  ci^llege. 

My  ideal  of  cuHuretl  nianline^  in  tlie  under- 
jfradiiJite  agrees  with  that  of  Professor  Palmer  :  us 
\k\  hnw  I  jest  to  realize  it,  we  differ.  In  my  opinion^ 
W  pvGs  too  little  weight  to  the  great  etliicaJ  law 
of  Imhit,  and  to  the  value  of  the  pressure  of  un- 
mwliaie  nect^ssity.  We  want  to  train  the  young 
til  p\wm*  right  spontaiieously,  hut  none  of  ug  live 
v\\k\\  ixnder  the  influence  of  Idgh  and  remote 
W»«l8.  Under  a  system  of  education,  which 
kniiJh  (  I  invites  men  to  *  choose  right,*  in 

nv%' iA  licet*  that  come  closely  home  to 

iHi'm,  Uie  bebt  cliaracters  will  be  formtil. 

Hitving  now  pretty  fnlly  traverse^l  the  ground 
«l  Professor  Palmer's  argument  from  t'XjM'rience, 
I  iriah»  in  closing,  to  express,  on  Ijehalf  ot  the  ma- 
j«ntv  of  educationists,  the  feaiv  —  honest  and 
sfr.,iuT  f»»ani  — which  they  feel  as  to  the  ultimate 
*f  the  new  education* 
Mr  ii^ar  that  the  new  education  will  increajse  the 
tinuU'iicv  to  sliallowneaa,  already  great  enough  in 
AoMfHcan  student  life.  We  have  already  too 
much  smatt^ering  of  many  knowle^lges.  The  chief 
iftuttly  niust  be  to  pursue  certain  tojtit*s  with  per- 
•i^Ucac-e  and  thorougliness.  If  the  average  Ameri- 
no  hoy,  on  entering  college,  had  had  the  disciphue 
•itunled  by  the  drill  of  a  German  gymnasium,  he 
BiiKht  tuort*  safely  judge  for  himself.  Two  yeai-s 
ni«i>  of  continued  study  of  certain  prescribed 
Mijecta  —  whatever  these  may  be  —  is  certainly 
little  enough  to  require  of  him. 

Wt'  nTp  afraid  of  tlie  effeets  of  the  new  educa- 

*'  ■       ''  '  mies  of  the  country.     They  have 

!i proving  under  the  increased  re- 

I  f  the  colleges;    but  how  shall  they 

*;  inaiids  made  by  lx>ys«  who,  under  the 


new  education,  may  enter  college  in  so  many  dif- 
ferent waysV  What  interest,  also,  will  lK»ys  take 
in  mathematics  and  the  ancient  classice,  when 
thi^e  are  liable  to  be  almndoned  so  sottn  as  they 
have  attainefl  free  eltM^tion  ? 

We  are  afraid  of  the  effects  of  the  new  educa- 
tion on  the  high c\r  education  of  the  country,  which 
has  l)e<*ii  constantly  rising  for  yeai-s.  The  new^ 
methoils,  in  themselvc^s  consideretl,  are  better  than 
the  old  :  and  the  new  learning  and  science  are,  of 
conrsc,  far  riclier  than  those  of  the  past.  But,  in 
♦  trder  to  inlnKluce  these,  is  it  necessary  to  take  the 
dire<t  control  from  the  older  and  wiser,  and  leave 
it  to  the  choice  of  the  inexi>erieneed  t  Such  a 
courne  will,  in  certain  lines,  destroy  all  connected 
and  steady  discipiline  in  higher  education. 

Filially,  in  spite  of  Professor  Palmer's  argu- 
ments, we  are  afraid  of  the  effectis  of  the  new  c«lit- 
cation  on  tlie  character  of  the  youth. 

We  lliink  we  have  shown,  that  in  every  respect, 
except  that  of  securing  $175,000  instead  of  |25ri,- 
000  a  year,  and  of  making  a  smaller  percentage  of 
annual  gain  in  numlx^rs,  the  results  i^^f  the  system 
in  vogue  at  Yale  are  equal  or  superior  to  tlu^se  at 
Harvani.  We  nee<l  mm^h  mon*  light,  both  from 
reas<»n  and  oliservation,  before  pn?f erring  tlie  new 
tKlucation  to  one  which  is,  in  our  judgment,  wiser, 
though  Ujth  new  and  old. 

THE  LEVELUNG  OF  SIBERIA, 

Tfte  pubUcation  of  the  results  of  the  BiVjerian 
levelling,  tlie  largest  of  the  kind  yet  made,  is  at 
last  ended.  The  survey  originateil  in  the  ImiK'rial 
Russian  geographical  Bot*iety,  which  petitif»ned  the 
Russian  government  to  grant  the  necessiiry  means, 
setting  forth  the  want  of  an  accurtite  knowledge  of 
the  height  above  sea-level  ( ►f  a  great  part  of  Siberia. 
The  preliminary  rt^sults  were  knt^wn  in  IHTH,  and 
gave  a  much  greater  heiglit  for  I^ke  FJaYkal  than 
was  expecte*!.  The  detailed  calculations  were  de- 
la  yetl  from  different  reasons,  among  which  were 
the  long  illness  and  tieath  of  Mr»  Moschkow,  to 
whom  was  intrusted  th<^  gretiter  jmrt  of  the  work. 
It  w^as  aftenvards  given  to  W.  Fuss,  who  ended  it. 
Tlie  whole  length  of  tl»e  levelhng  from  Zwerigo- 
lowskaja  on  the  Tolxil  to  Lake  BaTkal  is  3<1HT.  I  versts 
(2,040  English  statute  miles).  Unfortunately  tlie 
stiurting-jxant  is  not  connected  by  levelling  with 
the  Black  or  Baltic  seas,  but  by  triangulation  only, 
so  that  an  uncertainty  of  i>erhaim  thirty  or  even 
forty  feet  remains.  Tlie  rt^ults  are  shown  in  the 
accompanying  prt  file. 

Gen.  A.  Tillo  has  the  direction  of  different  level- 
lings  under  tlie  ministry  of  |)ubhc  w^orks.  In  18*<4 
the  mean  level  of  Lake  Ladoga  over  the  Gulf  of 
Finland  was  determined,   and  found  to  be   Itt.Ji 
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English  feet,  while  the  formeriy  admitted  heigfat 
was  66  feet.  Such  a  great  difference  frran  the 
formerly  admitted  height  is  startling,  yet  the  nev 
figures  are  the  result  of  so  accorate  and  wdl- 
checked  operations  and  calculations  that  their  re- 
sult cannot  be  doubted.  According  to  the  new 
determination,  the  slope  of  the  Neva  is  about  the 
same  as  tliat  of  the  Volga  in  its  middle  course, 
while  the  formerly  admitted  heights  made  it  four 
times  greater.  To  have  another  check  on  the 
height  of  Lake  Ladoga,  the  barometric  means  of 
H.  Sclilusselburg  were  compared  with  those  of  St 
Petersburg  for  a  mean  of  eight  years.  The  diffo^ 
enee  of  level  of  the  Ladoga  and  Gulf  of  Finland, 
determined  barometrically,  is  but  8.6  feet ;  that  is, 
less  by  7.7  feet  than  that  determined  by  levdliog. 
If  we  suppose  both  series  of  observations  to  be 
equaUy  accurate,  and  the  instrumental  error  de- 
termined with  the  greatest  precision,  this  would 
prove  that  the  mean  pressure  rises  toward  the 
east,  —  a  result  quite  consistent  with  the  general 
course  of  the  isobars  in  Russia ;  but  the  difference 
is  rather  too  large  for  so  small  a  distance. 

Lakes  Husen  and  Onega  have  also  been  levelled, 
and  the  figures  for  them  will  shortly  be  published. 
Their  height  was  also  found  to  be  smalls*  than 
formerly  adnutted.  A.  WoRlKOF. 


POPULAR  PSYCUOIXX^Y, 

Socrates,  Cicero  tells  us,  called  down  phikis- 
ophy  from  heaven  to  earth,  and  introduced  it 
into  the  cities  and  houses  of  men.  In  each  stage 
of  the  development  of  a  science  an  essential  step 
is  the  diffusion  of  the  general  tendencies  and 
results  obtained  amongst  the  intelligent  public. 
Nowadays,  when  each  branch  of  study  must 
make  good  its  claim  to  a  place  on  the  curriculum, 
it  is  more  than  ever  necessary  to  acquaint  the 
cultured  and  powerful  public  with  the  general 
problems  and  broad  outlines  of  your  science. 
Thus  it  has  come  about  that  a  certain  class  of 
scientific  men  have  almost  made  themselves 
specialists  on  the  topic  of  popular  science.  It 
is  largely  to  them  that  the  public  looks  for  their 
scientific  enlightenment.  A  larger  and  more  im- 
portant class  of  popular  scientists,  very  fortu- 
nately, are  the  masters  of  science  themselves. 
When  such  men  as  Huxley  and  Helmholtz  pre- 
pare with  their  own  hands  the  scientific  food  for 
the  public  mind,  there  really  must  be  an  inade- 
quate power  of  reception  of  such  knowledge,  if  a 
healtliful,  wide-spread  activity  in  science  is  not 
the  result. 

Psychology,  since  it  has  received  the  impulse 
which  has  made  <  physiological  psychology '  a 
common  description  of  it,  has  made  sufficient 
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^^■|BOaB  to  be  ahh>  iinw  to  give  in  a  fiopuUir 
^HMot  airi  accimiit  of  Ha  ainu^,  it«i  problema,  itn 
IBH.f)o<iB.  aiiiJ  iti^  n/sults.  It  is  ft»rtiinaU*  that 
Prof^^iSHcir  Wundt,  whrnie  name  perhaps,  iiioru  than 
that  of  any  other  [lerBon,  ha.s  become  associated 
with  this  modern  mov£»iiient,  has  given  his  time 
ki  n  more  or  Ims  popular  exposition  •  of  a  few 
deimrtnietits  of  tJiis  diffuse  subject.  The  devel- 
Ofitnent  of  ejcperimental  psychology  has  Jieeji  sucli 
m  rapid  one,  that  already  one  must  be  a  st^ecialist 
Id  one  depftrtment  of  it.  To  scune  extent  Pro- 
f«flBor  Wundt  liaa  eontined  his  e6say»  to  an  ae- 
Couat  of  work  done  in  \m  own  laboratory,  wliile 
another  portion  of  tbe  b<K:>k  prenents  views  ujwii 
_  thoee  general  problems,  interesting  to  every  gen- 
^^kktion  i)f  mankind,  which  seem  to  btm  most 
^^idr^(Uate  and  scion tiiic. 

Ill  an  eiisay  on  tlie  problems  ol  exi>i'riiri«^»Hid 
Iwycliology,  he  contrast's  the  nieth<j<l  of  this  sii- 
imee  with  that  of  metaphyHics,  with  whit*h  it  is 
hlstaHcally  closely  connected,  and  defends  it  fn>ni 
the  attacks  and  prejudices  of  its  opt>onent8.  On 
the  one  hand,  the  metaphysit-ianB  raise  the  vry 
that  it  is  only  'crude  emjiiricLHui/  a  nit»r«'  atten- 
tion to  natural  phenomena,  a  lower  held  of  wurk, 
perhaps  gooil  enough  for  tlnjse  ivho  are  willing 
to  enroll  themselves  in  Huch  u  cause  :  wlide  tbe 
nobler,  higher  flights  of  pure  philosLiphy,  where 
every  jmiblem  finds  it-^  solution  worked  out  with 
a  wonderfid  ease  and  regularity ,  are  widely  t>pi^n 
to  him.  On  the  other  hand,  the  exact  scientists 
re|;ard  this  new  aspirant  for  a  place  amotigst  thn 
■cienf?e«  witli  a  sruepicious  distrust  of  the  justness 
of  its  ciaim.  The  best  answer  to  the  first  is  to 
firave  U)  him  that  many  of  the  probleniH  discnHnjed, 
and  CT/n,  by  variouK  riietaphy8i(.'jil  schools, 
be  IJTought  into  the  lal>oratont"  and  sol  vet! 
there  with  the  aid  of  suitably  deviled  apparatus. 
Tlie  answer  to  the  latter  will  be  a  demonstration 
ttuit  within  natural  limits  the  Esame  re^ulority 
and  predictability  that  characterizes  his  own 
work,  also  holds  in  experimental  pBycbology. 
In  other  words,  it  is  the  •  measurement  of  psychic 
firoce^ee'  (the  subject  of  the  next  essay)  that 
famis  one  of  the  mnin  problems. 

The  lieginning  of  all  culture  is  a  clock.  Where 
the  cunditions  of  life  are  scj  primitive  that  a  time 
standard  is  unneces-aary,  there  can  l»e  little  mental 
ilevelopment.  For  measuring  time,  man  need  not 
invent  an  apparatus,  but  has  only  to  learn  to  tell 
time  on  the  world-clock,  the  movenients  of  the 
h^savenly  bodies.  But  it  is  to  be  noted  that  time, 
though  objectively  measured,  is  really  a  j>sychic 
|irrices&  ;  ftir  oiu*  perception  of  time  m  not  changed 
when  the  clock  stojis,  but  is  cliange<l  wiien  we  fall 
aalBefk  One  by  one  the  measurejuents  of  phyBica) 
^  Kmttf*.    By  W   WirjiDT.    h^ip9t[F,Engelmann,\mi. 
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phenomena  are  ret[iiire<l»  and  lust  comes  the  utili> 
Ziition  of  these  fjhydcal  measurements  fornu'asur- 
iiig  the  jjsychiL"  proc<^:se.s.  The  1ii":Kt  time  seiiJ^  ifi 
the  flow  of  sense  impressions  r  the  last  step  is  to 
turn  back  and  measure  theiie  impressions.  Some 
sort  of  philosophy  or  psychology  appears  early  in 
history  :  then  cume  the  great  advances  of  physics  ; 
in  the  last  stage,  a  ijsycho-physici*. 

Perhajja  it  is  only  a  coincidents  that  it  really 
was  a  branch  of  physical  science,  astronomy,  that 
V>crfonned  the  tinst  experiment  wiiicti  led  to  the  long 
Beries  of  studies  of  jjusychic  time.     Even  a  nuirtyr 
can  be  pointeil  *iut  in  this  cause  ;  for  it  is  told  thtd 
an   ob^icrver  at   Greenwich,    whose    observntions 
w^ere  unusually  slow,  was  often  boxed  on  the  t-ara 
for  this   |icculiarity,  and   afterwards   dWhargech 
Tw^enty  years  later  Bessel  savt?d  tbe  honor  of  our 
martyr  by  T>ointing  out  that  each  |>ersun  had  a 
•  l)ersonal   ec^uation'  of  his  own;  that  it  t<»<jk  an 
apprt?ciahle  time  to  record  an  olj«t»rvation  after  it 
wiLs  made,  wiiich  time  differed  in  ditTerent  Indi- 
vid nals.      If  we  w^ere  askeil  to  press  a  key  as  scxin 
as  w^e  saw  an  expected  flash  of  light*  it  woukl 
&eem  to  us  that  the  reaction  was  instantaneous. 
But  still  onlinarily  it  takes  frori\  an  ei^;hth  tu  a 
sixth  of  a  BtHTond.      About  a  half  to  a  tonth  of  a 
sei'ond  is  taken  up  in  central  brain  proc**Hses,  while 
the  rt^t  is  uschI  in  conducting  the  impression  to 
and  from  the  brsun.     If,  insteml  of  reacting  w  hen 
we  saw  the  light,  it  was  agreed  that  Uil-  reaction 
should  take  place  only  alter  the  color  of  the  light 
had  be4*n  jicrceived,  tlie  additional  time  necessary 
for  perceiving  this  color  might  be  called  the  •  dis- 
tinction'  time,  and  would  vary  from  a  twentieth  to 
a  fiftieth  of  a  second.     In  this  way  the  time  neces- 
sary* f*>r  hearing  syllables,  words,  seeing  ci^lors,  fig- 
ures, piclm"es»  letters,  and  st>  on,  and  understand- 
ing them,  is  ojjen  t<i  measurement,  and  the  relative 
time  retjuired  for  these  ojierations  marks  their  com- 
plexity.     Again  :  we  can  agree,  that,  if  3'ou  see  a 
blue  liglit,  you  are  to  react  with  the  right  band  ; 
if  a  re<l,  with  tbe  left.     Here  is,  first,  the  time  for 
perceiving  a  light  already  meabtired,  then  the  time 
to  distingtiisli  its  bluencss  or  redness,  also  meas- 
ureil,  and  then    the  '  choice  ^  time  m^essary  for 
selecting  the  appropriate  hand  for  the  color  seen. 
This  last  pfciychic  process  takes  about  as  long  as  the 
'  tlistinction  '  time.      Of  coiu-se,  it  deiiends  on  the 
nunil'ier  of  reactions  from  which  the  choice  is  to 
l>e  ma^le.     If  it  is  one  of  two,  the  time  woukl  be  a 
tenth  of  a  second ;   if  one   of   ten  (say,    the   ten 
fingers),  the   time  wn^uld   l>e  half   a  second,     A 
rather  curious  result  of  these  ol>H4^rvationB  is,  that 
it  takes  aluKifit  as  long  to  perceive  a  single  letter  as 
it  does  to  jierceive  a  one-  or  two^yUable  >vord| 
which   shows   that   the  word   is  perceived  as  a 
w^hole,  not  as  a  combination  of  letters, —  that  it  is 
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the  psycliic  unit.  The  next  8t<*p  takes  us  still 
further  into  the  nature  of  mind  by  measuring  the 
time  necessary  for  one  idea  to  call  up  another 
related  to  it  in  any  way,  —  'association  time.' 
This  process  is  evidently  a  more  complicated  one, 
a  higher  function,  and  takes  a  longer  time,  about 
half  to  three-fourths  of  a  second.  Individual  dif- 
ferences are  very  great  here,  and  we  are  at  the 
beginning  of  those  mental  qualities  which  in  their 
extremes  distinguish  the  geniua  from  the  dullard. 
Not  only  the  time,  but  the  kind  of  association,  is 
characteristic  of  the  individual.  The  direction  of 
one^s  associations  is  as  good  a  clew  to  his  character 
as  can  readily  be  gotten.  If  we  limit  the  subject 
to  one  kind  of  association,  for  instance,  what  the 
logicians  call  *  subsumation  *  (that  is,  for  example, 
if  the  word  is  *  horse,*  the  associated  word  must 
include  horse  as  *  quadruped,'  *  animal '),  the  time  is 
longer  by  about  a  tenth  of  a  second  than  unre- 
stricted association  time. 

Another  very  curious  result  which  was  wrought 
out  in  Professor  Wundt's  laboratory  is  the  peculiar 
effect  of  attention,  which  actually  makes  you  hear 
or  see  a  thing  before  the  thing  is  there  to  be  heard 
or  seen.  If  you  are  to  observe  opposite  what 
stroke  of  a  graduated  circle  an  indicator  attached 
to  a  pendulum  is  swinging  when  a  bell  strikes, 
then,  after  the  interval  between  the  beginning  of 
the  swing  and  the  ringing  of  the  bell  has  become 
fixed  in  your  mind,  you  will  anticipate  the  stroke 
of  the  bell,  and  make  it  ring  a  fraction  of  a  second 
before  it  really  sounds.  But  a  further  discussion 
of  this  question  would  carry  us  too  far.  It  has 
been  shown,  that,  compared  with  such  motions  as 
light,  sound,  or  electricity,  nerve-conduction  is 
slow,  and  those  nerve  processes  associated  with 
the  more  complex  sensations  and  perceptions  very 
slow  indeed ;  that  by  measuring  these  times  we 
will  obtain  a  graded  scale  of  the  complexity  of 
some  of  the  simpler  mental  processes,  and  gain  a 
deeper  insight  into  their  nature. 

This  essay  has  been  selected  because  it  repre- 
sents, perhaps,  the  more  strictly  original  part  of 
the  book  better  than  any  other.  Most  of  the 
others  are  inspired  by  new  points  of  view,  as,  for 
example,  the  one  on  language,  which  takes  its 
basis  from  the  observations  on  the  development  of 
language  in  children  and  deaf-mutes. 

From  the  English  side  comes  an  attempt  to  give 
in  a  popular  form  the  results  of  studying  the  insane 
and  deranged  as  far  as  such  study  bears  on  cer- 
tain peculiar  historical  and  psychological  facts.' 
One  general  topic  in  which  the  author  is  deeply 
interested  is  the  hallucinations  of  eminent  histori- 
cal characters.     The  list  of  these  is  so  strikingly 

'  The  blot  on  the  brain :  studies  in  history  and  psychology. 
By  W.  W.  Ikbland,  M.D.    New  Turk,  Putnam,  1880. 


large,  if  one  is  willing  to  take  into  account  very 
small  deviations  in  mental  soundnesa,  that  it  has 
led  to  the  thesis  (old  as  Aristotle)  that  genius  and 
insanity  are  closely  allied.  But  the  cases  treated 
by  Dr.  Ireland  are  only  those  in  which  this 
hallucination  gave  character  and  motive  to  the 
life  of  the  individual.  The  peculiar  mental  con- 
dition of  Mohammed,  Swedenborg,  and  Joan  of 
Are,  are  graphically  and  instructively  presented : 
they  form  a  welcome  contribution  to  the  psy- 
chology of  greatness.  In  this  connection  may  be 
mentioned  a  work  on  genius,*  recently  published, 
which,  though  it  makes  no  claims  to  be,  and  is 
not,  a  scientific  book,  touches  with  a  somewhat 
literary  motive  on  this  topic.  The  writer  has 
made  a  strong  statement  of  the  vanities  of  eminent 
men  ;  not  of  men  of  genius,  however,  in  any 
proper  sense. 

Another  peculiar  malady  which  the  flesb  of  the 
great  is  heir  to,  is  the  '  insanity  of  power.*  The 
proposition  is,  that  persons  in  positions  in  which  all 
their  wishes  and  whims  can  be  put  into  deeds  at 
once,  are  liable  to  become  intoxicated  with  this 
omnipotence,  and  to  indulge  in  morbid  and  cruel 
practices.  The  horrible  spectacles  which  the  reign 
of  the  Claudian-Julian  family  of  emperors  at 
Rome,  reaching  the  climax  in  Nero,  presented  to 
the  world,  shows  the  terrible  force  of  this  disease, 
and  its  hereditary  nature.  The  reigns  of  Ivan  the 
Terrible  in  Russia,  and  of  Mohammed  Toghluk  in 
India,  are  other  examples  of  the  debasing  effects 
of  unchecked  power,  while  the  hereditary  neurosis 
of  the  royal  family  of  Spain  illustrates  the  special 
dangers  to  which  these  select  families  are  subject 
Another  line  of  interest  with  Dr.  Ireland  is  the 
study  of  the  relation  of  the  two  sides  of  the  body. 
As  the  main  motor  nerves  cross  from  the  brain  to 
the  opposite  side,  we  are  right-handed  and  left- 
headed.  Tills  predominance  of  the  left  hemisphere 
of  the  brain  is  an  indication  that  the  two  hemi- 
spheres only  in  part  are  one,  and  in  part  are  two. 
Have  we  one  brain  or  two  brains  ?  is,  then,  not  at 
all  an  unnecessary  question.  The  peculiar  phe- 
nomenon of  mirror-writing(i.e.,  of  writing  from 
right  to  left,  so  that  when  reflected  in  a  mirror  it 
appears  normal),  which  appears  in  children  and 
some  forms  of  insanity,  has  attracted  notice  to  this 
question.  The  results  as  yet  are  not  very  definite. 
Other  psychological  curiosities,  such  as  sympa- 
thetic insanity,  which  makes  whole  families  go 
insane  at  once,  peculiar  fixed  ideas,  and  so  on,  are 
treated  in  a  popular  way.  The  book  will  not  say 
much  that  is  new,  but  gives  in  a  very  readable 
form  an  interesting  account  of  some  of  the 
modem  phases  of  psychological  thought.     J.  J. 

>  Insanity  and  vanity  of  genius.    By  Kats  S^ambosn. 
Now  York,  1886. 
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OS  COSFEHE^VE  AT  S7\  PETERsBimL 

The  ii]4*i*tjng6  Df  tlie  RusHian  iron  unci  rtial 
timdai  oonferetice  m  St.  Pett^rsburg  Imve  l)ei*n 
xmirlEecl,  aavB  Engineering,  by  an  acriiiutnious  dis- 
CBSRlon  V»ftT«'o*='n  tho  reprfeentativi^  of  the  older 
Ural   t  i^Tits  and  tVu-  ni'wer  ones^   bi  the 

Bsiltic    i  -^  and  8«juth  Rii86ia»     T\w  foriocr 

dat**  fr»5iii  thL*  time  of  Peter  the  Cirinit,  when  that 
tnnnamh,  by  generous  and  well-dirt»cted  state 
support,  pive  sruch  an  impnlsc  to  the  chsircoal  iron 
XnA^  tliat  Rti^a  liecaine  i\w  leaiUnii^  irt>n-|jro- 
tlnciDg  eoUBtry  in  Europe.  For  a  considerable 
P«ichI  pig'iron  was  one  of  the  principal  prod;ict» 
Ruteeriii  exported  to  this  country.  In  thebejLcmiiing 
of  the  centnry,  however,  mineral  coal  heji^Hn  to 
prolyl?  a  fonnidalile  coraifetitor  to  fliareoal  in 
Itin^-operationft :  and  nltimately  the  tallies 
tiimtxi,  and  Russia  received  wumi  of  her  iron 
from  England,  insrtead  of  supplying  her  with  it. 
Tliia  r€*volution  was  mark»xj  by  tlie  cotIa|>8e  of 
lii<!  UraJ  iron  indut*try.  tlie  niiri  of  which  wa« 
acc^Jeratod  by  the  wasteful  destruction  of  the 
forests,  and  the  extravagance  of  descendanta  of 
Uie  iron*nittsters  enriclit*d  by  the  8upi>ort  of  Peter 
Uie  Great,  Twenty  ^^ears  ago  the  Ru8**ian  govem- 
loetit  want^'d  to  encouraj?e  the  manufacture  of 
rall»,  mIc.»  for  the  home  railways,  and,  finding  the 
Ural  Hmis  dit^organisseii  and  ruined,  crcatni  a  new 
Industry  al  8t.  Petershiirg,  Briansk,  etc.  by  giving 
large  and  lucrative  contracts  to  a  numlM^r  of 
Ru»4Hian  and  foreign  capitalistB.  A«  coal  and 
iron  do  n<»t  exist  in  the  immediate  vicinity  of  the 
Baltic^  thene  new  ventures  were  dependent  upon 
foreign  iron  imd  c<jal  fi»r  their  sustenance,  and 
havis  never  been  other  than  weaJdings  since  their 
hirth.  The  government  is  now  tiretl  of  continually 
aJtering  the  tarifT,  and  giving  tattistdiet^  to  these 
undc^rtak trigs ;  and  the  attitude  of  neutrality  it 
lia»  taken  Uf>  has  had  the  effect  of  placing  most  r>f 
tlit'Ui  more  or  le^  on  I  he  verge  of  ruin  :  heniM-  the 
ciek^atee  representing  them  have  lji*en  vehement 
in  their  demands  for  support ;  and,  the  supf>or1, 
they  want  being  precisely  I  lie  oi»]>osite  of  that 
which  would  revive  the  Ural  iron  trade,  the  battle 
between  the  •  indeix^ndent  works'  (i.e.,  using  only 
Russian  iron  and  fuelf  as  in  the  Urals)  and  the 
*  dependent  works/  which  cannot  exist  without 
fotreign  ir4">n  and  coal,  lias  \n^y\  a  tough  one. 
nccotnfiantiHj  by  scenes  of  personal  and  undigni- 
ft€<d  wrangling.  It  is  hardly  po88iI>le  for  the 
government  to  support  one  without  injuring  the 
oClier ;  and,  as  both  are  ecpaally  rotten,  it  is 
Mi^rily  di»|>«:w**«l  towards  each  of  the  industrijil 
Pnjl>ably  no  liranch  of  Russian  trade  has 
the  tinaneiat  re^nirces  of  the  govern- 
ment monf  than  Uie  iron  trade ;    and  prosperity 


and  |jn>gict>vS  liave  altendtHJ  k*i  few  of  ita  elTorta, 
that  ilie  government  is  almi»st  tireii  of  disijenFing 
its  support* 

LONOEVITY, 

It  has  lieen  stated,  with  s<ime  degree  of  reiison, 
sjiys  the  Ltmevt,  that  the  maJtimuni  age  attainalile 
by  man  has  risen  S4:»niewhat  during  tlie  present 
century  over  that  rectmled  in  former  ages.  In 
judging  of  such  statement,  some  allowance  for 
error  must  \w  mode.  The  exacrt  statistiiiiJ  ctilou- 
latit^ns  of  our  day  should  not,  in  faii-ncsft,  be  mar- 
shalled against  the  round  numbers  of  less  accin-ate 
traditions  The  fart  remains,  nevertheless,  that 
the  limit  <tf  seventy  yejirs  is  now  very  fre<|ueutly 
pnssi»<h  Fourscore  may  even  be  rea<.-hed  by  s*»me 
without  excessive  labor  and  sorrow,  and  we  have 
[uoong  lis  nonagenarians  who  caro'  on  with  still 
respectable  proficiency  the  activities  of  their 
lirime.  Such  effective  loi.gevity  is  a  bright  spitt 
in  the*  liLstory  of  our  advancing  civiliiatiom  Its 
*  omparative  fretpiency,  and  its  association  with 
different  physical  types,  suggest  a  certain  gener- 
ality in  it<B  origin,  and  encourage  the  hope  that  it 
may  be,  in  some  measure  at  least.  dei>endent  on 
personal  conduct.  It  has  been  6tate<l  that  no  such 
condition  can  intluence  the  length  of  life  after 
mirldle  age.  After  that  period,  inhcriled  vital 
ff»r*  e  is  the  only  iKttiT^ntial  factor.  To  some  ex- 
tent this  may  he  grant tKL  If  we  fix  an  average 
of  conduct,  and  supj»ose  that  a  number  of  persons 
confoi-m  to  it,  we  should  certainly  tlnd  the  purest 
and  mijwt  powerful  constilulional  t\]>es  outlive  the 
others.  For  instfiJice :  a  gouty  tendenc}  does  not 
enhance  the  jms^^jteftH  of  «»ld  age.  A  rheumatic 
one  is  little  better  in  this  resi>ect.  The  scrofulous 
are  heavily  weighte<l  in  the  race  of  life  by  the 
chances  of  several  inllrmities.  Nervous  persor.s, 
again,  are  wury,  and  may  live  through  much 
trouble  in  virtue  of  their  elasti**  tenacity.  Then 
there  are  nondesixipt  diatheses,  which,  except  in 
their  remote  history,  present  no  detinite  [ihysical 
bias.  Theoretically,  these  are  11101-1  likely  to  fur- 
nish, under  ordiimry  usagt^,  the  old  men  of  a 
given  time. 

It  will  h^  at  onc*e  evident,  however,  that  these 
are  general  statements,  and  that  an  unlikely  indi- 
vidual will  i^ften  exceed  his  own  ex|*ectation  of 
life,  and  by  care,  or  from  the  suitability  of  bis 
circumstances,  will  reacli  old  age.  In  weighing 
the  value  of  constitutionfd  tendencies,  moreover, 
another  nearly  related  i|ualit^'  shoidd  l>e  con* 
sidered.  This  is  ihspisition-  The  mind  of  a  num 
must  be  more  or  less  nf  the  nature  of  his  body, 
and  accordingly  we  expect  to  find,  and  do  had, 
that  mental  habit  reflects  in  preferences,  varia- 
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tions,  rate  of  action,  and  the  like,  the  type  of 
processes  in  the  lower  tissues.  So  far  disposition 
is  merely  a  part  of  constitution  ;  and  cheerfulness, 
hope,  apathy,  or  gloom  are  only  expreeeions  of 
physical  change.  That  all  such  qualities  react 
upon  the  body  in  such  a  way  as  to  influence  its 
vitality,  is  undoubted.  On  the  other  hand,  they 
may  certainly  be  overruled  by  the  action  of  the 
will,  so  as  to  be  no  longer  mere  bodily  impulses, 
but  trained  servants  of  a  governing  intellect. 
They  may  thus  acquire  a  compensatory  value  in 
correcting  faults  of  constitution,  and  strengthen 
in  proportion  the  tenure  of  life. 

This  brings  us  to  the  sphere  of  intelligent  effort. 
There  can  be  no  doubt,  in  our  opinion,  that  there 
is  much  room  for  exercise  of  private  judgment 
and  energy  in  seeking  the  prolongation  of  one's 
own  life.  If  there  is  any  known  diathetic  fault, 
this  implies  a  law  of  one's  being  which  will  repay 
in  a  gain  of  vitality  the  man  who  recognizes  it, 
and  guides  himself  accordingly.  The  doctrine  of 
the  *  survival  of  the  fittest '  does  not  work  itself  out 
by  blind  chance,  or  without  evident  design,  even 
among  the  lowest  forms  of  life.  Much  less  is  it 
to  be  believed  that  man  is  unable  so  to  adjust  his 
circumstances  to  his  needs  as  to  continue  to  live 
after  a  certain  mean  period.  The  weaker  will 
sometimes  prove  himself  the  more  tenacious  of 
life  by  observing  rational  methods  of  living,  of 
which  the  more  robust  is  careless.  Moderation 
has  probably  more  to  do  with  success  in  this 
respect  than  any  thing  else.  To  eat  sufficiently, 
and  drink  stimulants  sparingly,  to  alternate  work 
with  adequate  rest,  and  to  meet  worries  heartily, 
will  affoni  to  every  one  the  best  chance  of  arriving 
at  a  ripe  old  age. 

Some  interesting  particulars  of  the  German 
universities  have  recently  been  published  by  the 
London  illustrated  news.  There  are,  it  appears, 
twenty-nine  now  existing,  including  those  in  the 
Austrian  empire  and  Switzerland,  and  the  Russo- 
German  university  of  Dorpat.  Twelve  have  ceased 
to  exist,  with  only  one  exception  during  the  first 
sixteen  years  of  the  present  century.  The  oldest 
is  Prague  (1348) ;  the  youngest,  Czernowitz  (1875). 
Six  have  been  founded  diuing  the  present  century, 
among  them  four  of  the  most  important,  —  Berlin, 
Bonn,  Mimich,  and  Zurich.  The  number  of  stu- 
dents in  the  universities  belonging  to  the  German 
empire  has  risen  from  14,808  in  1830,  to  23,207  in 
1883  ;  but  the  percentage  to  the  population  is 
exactly  the  same.  This  percentage  had  declined 
very  greatly  during  the  intervening  epoch,  but 
has  been  rapidly  recovering  itself  since  the  reno- 
vation of  the  German  empire  in  1871.     The  per- 


centage of  student**  of  Catholic  theology  has 
declined  during  these  fifty-three  years  from  12 
to  3,  mainly  owing  to  the  establishment  of  semi- 
naries under  direct  Episcopal  control.  Protestant 
theology  also  exhibits  a  falling-off  in  percentage 
from  27  to  13,  but  the  actual  number  of  students 
is  diminished  only  by  a  fourth.  Jurisprudence 
has  gained  in  number,  but  suffered  in  percentage. 
Medicine  has  more  than  doubled  its  numbers,  and 
philosophy  nearly  quadrupled  them,  the  percent- 
age of  the  two  united  k>eing  52,  against  82  in  1830. 
The  students  of  the  exact  sciences  in  the  philo- 
sophical faculty  are  now  87  per  cent,  against  13 
per  cent  in  1841. 


It  has  been  estimated,  says  the  New  York  meii- 
col  record,  that  one-half  the  adult  men  of  Ameri- 
can birth  living  in  our  cities  are  bald-headed.  The 
estimate  is  not  exaggerated,  if  it  is  applied  to 
persons  above  the  age  of  thirty,  and  it  may  be 
rather  under  the  mark.  If,  now,  it  be  conceded 
that  one-half  of  our  American  business  and  pro- 
fessional men  are  bald  at  the  present  time,  it 
would  be  interesting  to  speculate  as  to  the  con- 
dition of  the  heads  of  their  descendants  some 
hundreds  of  years  from  now.  The  probabilities 
point  toward  a  race  of  hairless  Americans,  for 
baldness  is  extremely  liable  to  be  propagated  m 
the  male  line,  and  to  appear  a  little  earlier  in  each 
generation.  The  American  nation  is  threatened 
with  the  catastrophe  of  a  universal  alopecia.  The 
cause  is  usually  imputed  to  the  excessive  strain 
and  ceaseless  mental  and  physical  activity  to 
which  our  methods  of  business  and  modes  of 
living  conduce.  From  the  visitors'  gallery  of  the 
stock  exchange,  for  example,  one  views  a  mob  of 
shining  pates,  belonging,  as  a  rule,  to  rather 
young  men. 

The  much  neglected  scalp  should  be  thoroughly 
cleansed  at  certain  intervals.  It  should  be  care- 
fully and  regularly  examined,  and  if  it  be 
unhealthy,  dry,  and  scurvy,  the  proper  applica- 
tions should  be  made  to  it.  The  wearing  of 
unventilated  hats  is  one  of  the  greatest  sources  of 
failure  of  nutrition  of  the  hair,  and  these  must  be 
avoided.  The  beard  never  falls  out,  because  it 
gets  plenty  of  sunlight  and  air.  These  are  wliat 
the  hair  of  the  scalp  needs  also.  Women  are  Iws 
bald  than  men,  because,  for  one  reason,  their 
scalps  are  better  ventilated.  In  fine,  civilization 
has  made  the  hair-producing  organs  of  the  scalp 
delicate  and  feeble.  They  have  to  be  nursed  and 
cared  for,  or  they  atrophy  and  disappear.  Young 
Americans  who  do  not  wish  to  lose  their  hair 
before  they  are  forty  must  begin  to  look  after  their 
scalps  before  they  are  twenty. 
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COMMENT  AND  CRlTIChSM. 
The  international  copyrkjht  law  has  re- 
<^rve»l  nc\^  lnU?rt*st  by  the  introduction  of  Henator 
liawlcy'«  recent  hiJl.  It  is  remarkable  with  wluit 
lUiamimitT  tije  Ijetter  class  of  authors^  periixiieals. 
ihd  publishers  Imve  long  Hou^ht  unavailmgly  the 
(ttifiige  of  such  a  hill.  In  the  recent  hearin^^ 
l«(oir»?  the  aenate  committee,  a  nnml>er  of  onr 
wH  prominent  authors  sj-joke  in  favor  of  the 
)«Mi^e  of  some  law  on  international  copvTiKht. 
ht»'iiinent  among  those  who  favored  the  meiis- 
ui«  were  the  Rev.  Dr.  Crosby,  Mr.  Henry  Holt, 
Mr,  George  Ticknor  Curtia,  Mr.  H.  E.  Scudder, 
Mr,  James  Ru^eell  Lowell,  Mr.  fifites,  Mr.  8iimuel 
Clonena,  and  others.  A  memorial  signed  by  over 
two  liijDdrt*d  pirominent  authors  was  also  pre- 
•nteil*  Tlie  argtimeiits  ujse^l  by  these  gentlemen 
wwe,  Ih^t  the  present  system  of  copyright  law 
wu*  not  only  disadvantageous,  hut  dishonest  and 
unju»i;  I  hat  it  worked  to  the  great  di«-ad  vantage 
flf  Amrricaii  authors,  and  preventer!  tire  publr- 
ofiOQ  of  many  mentorious  work^  ;  that  it  nmde 
books  dearer,  and  lowered  om-  literary  taste.  Mr. 
bwHl  waa  satisfied  that  the  reading  public  of 
Aiu^rina  being  much  larger,  and  the  demand  for 
climp  Vnioks  greater,  the  result  of  a  copyright 
bw  would  be  the  transfer  tif  the  great  hulk  of 
tin*  txjok'trade  to  America.  Of  course,  in  the 
imvage  i5f  such  a  law,  measures  should  be  insti- 
lutMJ  to  protect  those  who  have  been  encom*aged 
lUklKT  oar  laws  to  become  pirates  of  foreign 
NxtltH.  Some,  among  whom  Mr.  Clemens  may 
\»  MMfntione^l,  urged  that  the  bill  should  require 
Anr»rf  ii:n  Ukj^s  tr>  lie  printed  here. 


ini^.  oJiMJtt  i>  snt  ALOXE  in  its  trouble  with 
t^  diver  question.  At  the  meeting  of  the  coim- 
ci]  at  Calcuttn  on  Jan.  It,  the  most  diverse  views 
wia*  «cpres*?d  as  to  the  influence  the  deprecia- 
Ii0ii  of  itilvrr  has  Irnd  in  benefiting  the  trade  of 
lauiiometalhc  (silver)  India.  On  this  subject  puh- 
iit  ufxiiuan  in  icaid  to  Ix^  hopelessly  divided.  Sf)eak- 
ttii  "v.  the  commeni-ial  men  are  inclined  to 

Ici  'Ir,   Steers  view,  which  he  upheld  at 

llir  oiunril  me<eting,  tliat  India  is  a  distinct  gainer 
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by  the  depreciation ;  while  the  rest  of  the  com- 
munity, following  tlie  lead  of  Sir  A.  Colvin,  Mr, 
Hope,  and  Mr.  Evans,  attribute  the  extension  of 
trade  to  otlier  eausee,  and  regard  the  continued 
depreciation  of  silver  as  a  most  serious  danger^ 
calling  for  careful  consideration  and  prompt  ac- 
tion on  the  imri  of  the  home  government. 

The  (JREat  decrease  in  tlie  numbers  of  many  of 
ciur  birds  during  late  years,  brought  aliout  in  the 
iuteresl?^  of  fashion  or  other  mercenary  moti^^es, 
or  through  malicious  wantonness,  has  induced 
the  Ornithological  union  to  appoint  a  committee, 
composed  of  a  number  of  our  leading  ornitholo- 
gists, on  the  *  protection  of  North  American  birds/ 
whose  object  shall  be  the  gathering  of  informa- 
tion on  the  subjects  of  their  destruction  and  pro> 
tection.  The  committee  will  welcome  mforma- 
tiou  from  any  source,  and  those  interested  ai-e 
urged  to  address  such  to  the  officers  or  members. 
The  secretary  is  Mr.  E.  P.  Bicknell  of  New  York. 


The  IKvestioations  in  economic  ornithology 
began  under  the  deT)artment  of  agriculture,  July 
Ij  188t>.  and  have  already  been  auecessful  in 
bringing  togetlier  a  very  large  amount  of  useful 
material.  The  scope  of  the  inquiry  is,  briefly, 
the  collection  of  all  infonnation  leading  to  a 
thorough  knowledge  of  the  inter-relation  of  birds 
and  agriculture,  and  concerns  Ixjttj  the  food- 
habits  and  the  migration  and  geographical  distri- 
bution of  North  American  birds.  Al>out  fourteen 
bundre<l  ul>ser\^ers  are  scattered  all  over  the 
country.  Prof,  W,  W,  Cook,  suix»nntendent  of 
the  Mississippi  valley  dMrict  has  prepared  a 
rejjort  which  is  the  most  valuable  contribution 
ever  made  to  the  subject  of  bird-migration.  It 
is  now  in  the  hands  of  the  printer,  The  Eng- 
lish sparrow  exerts  a  more  marked  effect  upon 
the  interests  of  the  country  than  any  other  species 
of  bird.  The  unprece<leDte<l  increase  and  spread 
of  this  naturalized  exotic,  taken  in  connection  with 
the  eJrtent  of  its  ravages  in  certain  districts,  is 
regarded  with  grave  apprehension.  The  study  of 
tliis  little  pest  tleveloped  the  fact,  that  while  it 
does  sometimes  eat  gnisshoppers,  cit^idae,  and 
other  insects,  the  sum  of  its  injurious  qualities 
probably  eaceeeds  and  cmtweiglis  the  sum  of  its 
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benefits.  The  Ornithological  union  has  hopes  that 
congress,  during  the  coming  session,  will  provide 
means  for  the  proper  extension  of  the  inquiry. 
The  practical  bearings  of  the  investigations  are 
not  obscure.  When  the  limitations  of  the  several 
faunal  areas  have  been  ascertained  with  sufficient 
exactness,  it  will  be  possible  to  predict  the  course 
which  an  injurious  insect  will  pursue  in  extend- 
ing its  march  from  the  point  where  its  first  dev- 
astations are  committed ;  and  farmers  may  be 
thus  forewarned,  so  that  those  living  in  districts 
likely  to  be  infested  can  plant  different  crops, 
and  thus  be  saved  large  pecuniary  loss,  while 
those  living  just  outside  will  derive  increased 
revenue  from  the  particular  crop  affected. 

Those  who  do  not  as  yet  feel  sure  of  M.  de 
Lesseps*  ability  to  carry  through  his  canal  from 
ocean  to  ocean  will  be  surprised  to  learn  that  he 
is  already  planning  to  take  part  in  the  long-dis- 
cussed project  of  an  African  inland  sea.  On  the 
20th  of  January  a  meeting  was  held  in  Paris  by 
the  promoters  of  the  North  African  inland  sea 
scheme,  at  which  M.  de  Lesseps  stated  that  Cap- 
tain Landas  was  about  to  survey  the  Tunisian 
oases,  and  that  on  his  own  return  from  Panama, 
by  April  at  latest,  the  company  would  be  formally 
constituted. 


Recent  numbers  of  the  Rundschau  illustrate 
some  aspects  of  psychological  activity  to  which 
the  G^erman  public  are  giving  attention.  Profes- 
sor Golz  contributes  a  lengthy  but  very  well 
written  article  on  brain  localization.  Professor 
Golz  is  generally  regarded  as  an  extreme  *  anti- 
local  izationist.*  Perhaps  the  present  article  em- 
bodies his  later  convictions,  in  which,  though  not 
yielding  his  former  position,  he  has  stated  it  in  a 
way  that  allies  his  opinions  with  those  of  other 
experimenters.  He  calls  his  article  *  Modem 
phrenology,'  comparing  the  modem  attempt  to 
mark  off  the  cortex  of  the  brain  into  functional 
areas  to  the  attempts  of  Gall  and  Spurzheim  to 
correlate  mental  faculties  with  cranial  formations. 
The  cortex  is  not,  according  to  his  views,  a  mosaic 
of  sensory  and  motor  areas,  such  as  Ferrier,  and 
especially  Munk,  would  have  us  believe.  The 
experiments  do  not  bear  out  that  conclusion  :  for 
the  loss  of  motion  and  sensation  following  the 
extirpation  of  certain  brain  areas  is  not  perma- 
nent ;  the  fimction  is  regained  if  the  animal 
survives.     In  many  cases  the  animals  have  not 


been  kept  long  enough.  The  lack  of  certaintj 
that  the  underlying  fibres  have  not  been  stima- 
lated  is  another  objection.  Moreover,  there  is  no 
part  of  the  cortex  of  which  you  can  say  that  its 
removal  must  cause  the  loss  of  sensation  or  of 
motion.  Not  even  Broca's  convolution,  the 
close  relation  of  which  to  the  language  centre  has 
always  been  a  firm  support  to  the  localizers,  is 
exempt  from  this  criticism.  Professor  Golz  de- 
votes the  main  part  of  his  paper  to  a  critical 
review  ;  in  conclusion,  however,  he  suggests  what 
he  considers  to  be  the  true  relation  of  cortex  to 
function.  Flourens  thought  that  the  whole  cortex 
was  alike  in  significance :  modem  <  iocalizen* 
hold  that  no  two  parts  are  functionally  alike. 

The  true  view  lies  between  the  two.  If  we 
compare  the  cortex  to  a  map,  Flourens  would 
make  no  distinction  between  one  part  of  the  map 
and  another.  The  'localizers'  mark  it  off  into 
countries  ;  i.e.,  political  divisions,  with  sharp,  dis- 
tinct boundaries.  Professor  Golz  would  mark  his 
map  off  like  those  which  represent  the  distribution 
of  plants.  In  one  part  the  vine  would  have  its 
centre ;  in  another,  rice ;  in  a  third,  barley :  but 
each  would  have  some  vine,  some  rice,  and  some 
barley,  although  there  would  be  places  which  would 
have  neither.  The  boundaries  between  the  regions 
are  loose  :  we  have  a  focus,  but  it  is  not  a  point. 
These  views  are  certainly  rational,  and  coincide 
almost  exactly  with  Lunani's  and  Exner's  results. 
Perhaps  it  is  not  too  hazardous  to  say  that  a  strict 
localization  of  function  can  no  longer  be  upheld. 


In  the  last  number.  Professor  Preyer  warns  the 
German  public  against  accepting  the  results  of  the 
English  society  for  psychic  research  as  r^^ards 
telepathic  communication.  He  explains  away  the 
facts  upon  which  their  conclusions  are  based  by 
showing  a  neglect  of  the  sources  of  error.  In 
guessing  what  was  being  written  in  another  room, 
the  errors  made  were  of  such  a  nature  as  would 
occur  if  the  hand  had  been  seen  (not  errors  in  the 
hearing  of  the  words) :  hence,  as  the  girl  who  did 
the  guessing  was  alone  in  the  next  room.  Professor 
Preyer  ascribes  the  telepathy  to  the  keyhole.  He 
certainly  has  made  out  a  strong  case,  and,  what  is 
more  important,  has  shown  that  the  English  so- 
ciety has  not  made  its  case  nearly  strong  enough 
to  found  upon  it  so  alarming  an  hypothesis  as  the 
communication  of  mind  with  mind  without  the 
use  of  the  ordinary  channels  of  sensation. 
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At  a  meeting  of  the  Co^iqob  club  of  Waahing- 
lnD  on  Monday,  Feb.  I,  it  was  deciibni  txj  pur- 
chifefte  the  •  Wilke** '  property,  on  the  comer  of 
Hodkcm  Flnee  and  11  Btrc^t,  a  few  doors  north  of 
the  present  quarters  of  the  club.  The  club  pro- 
puees  to  build  an  assembly-room,  to  be  used  for 
rveeptioiui  and  for  meetings  of  scientiHc  sfx'ieties. 
ThiP  resahition  to  pm*chaae  the  property  was 
pftsed  URJinimrjUBly,  and  is  a  move  in  tlie  right 
directinn.  The  present  quarters  are  very  limited, 
nndy  as  the  club  ia  growing  eo  rapidly,  pressing 
need  was  felt  for  more  room.  The  newly  acv 
qfuired  property  is  situated  in  one  of  tJje  most 
deBinble  localities  in  the  city,  and  will  afford  tlie 
elub  many  oonTtenienicea  and  comforts  hitherto 
denied  them. 

AUERICAjS  FJSEERY  IXTERESIS. 

Thk  Ilsberies-treaty  question,  which  is  now  the 
subjei  t  of  so  much  discuasion,  is  a  very  eom- 
plifj^t^d  one  ;  and  it  is  not  at  all  fiurpriHing  that 
ihe  secretary  of  state,  following  tnul itionary 
policy  of  more  than  a  hundred  year?*  standing, 
acting  upon  the  long-c»stabliaIied  theory  that 
;ici|>ation  in  the  fishery  privOeguiS  of  Canadian 
waters  is  of  great  value,  should  have  faUeit  tu 
satisfy  the  expectations  of  the  New  Elngland  fisher- 
men, who  know  m  well  that  these  privileges  have 
lon^  been  \^uele8B.  A  general  Impression  seems 
to  exist  that  our  fisliing'tleet  no  longer  visits  the 
of  St.  Lawrence,  only  because  there  has 
►n  a  teui|Kimry  desertion  of  those  waters  by  the 
ftpecies  of  fish  which  they  seek.  Such,  alsc»,  is  the 
idea  of  the  Canadians.  In  his  recent  article  in  the 
yofih  Amrrienn  review,  Lord  Lome  patronizingly 
guggehts  to  his  *  good  friends  '*  across  the  line  that 
they  fthitidd  not  be  too  liast>'  in  throwing  aside 
tiu>  right  t<i  lish  in  EngUsh  waters,  be^'ause  the 
tUh  may  before  long  retmn  in  their  former  abun- 
4tAiice. 

As  a  matter  of  fm!t,  the  abundance  of  tish  in  the 
Gull  haa  very  little  to  do  with  the  question  as  it 
now  prresenta  itself.  Sincre  1871,  when  the  Wash- 
ingtosi  treaty  woe  negi:ptiated,  a  complete  revolu- 
tkm  has  tidcen  place,  both  in  the  Haheries  and  the 
^h  tnide  of  tlie  United  States ;  and,  strangely 
fpoa^h,  this  revolution  was  effected  chiefly  in  the 
mx  years  which  intervened  Itetween  the  completion 
of  this  tre^ity  an<[  the  meeting  in  1877  of  the  Hali- 
fwt  convent  ion,  by  which  f.^j'iWjK)*)  were  awarded 
to  Great  Britain  as  a  compensation  for  a  concession 
to  tmr  fishermen,  which  had  oeased  to  be  of  value 


to  them,  in  addition  to  the  remission  of  duties  on 
Canadian  Hsb,  which  during  the  j^erio*!  of  fourteen 
year's  have  amotmted  to  several  oitllionB  of  dol- 
lars. Our  government  has  thus,  unintentionally 
of  course,  been  paying  each  year  a  large  subsidy  to 
the  fisheries  of  IJritish  North  America,  and  devel- 
oping  the  Canadian  fisheries  at  the  expense  of 
our  own  :  and  Canadian  coTn|M^tition  has  become 
so  great  that  om-  fishermen  feel  that  they  have  a 
strong  claim  n]xm  the  government  for  some  kind 
of  protection.  The  fishermen  therefore  demand 
that  the  duty  upon  Canadian  fish  be  reetore<l,  and 
that  their  own  privileges  shall  be  based  upon  the 
proviHions  of  the  treaty  of  1618,  which  will  again 
g*>  int<:»  effect,  if  no  new  treaty  arrangexnents  are 
made.  Our  dealers  in  cured  fiah,  on  tlie  other 
hand,  mindfid  of  the  profits  of  handling  the 
product  of  the  Canadian  fisheries,  are  clamorous 
for  a  continuance  of  the  present  free-trade  policy. 

The  revolution  in  the  American  risheries  is  so 
extensive  that  it  can  scarcely  be  discussed  in  a 
notice  so  brief  as  this.  One  of  the  principal 
changes  is  the  adoption  of  the  purse-seine  in  the 
ujackerel  fishery,  by  which  the  fish  are  ciiught 
far  out  at  sea  and  in  immense  quantities  by  en- 
closing them  in  an  immense  bag  of  netting. 
Formerly  they  were  taken  solely  ^vith  hooks  by 
the  '  chumming  '  process.  This  was  in  the  best  days 
of  the  Gulf  of  St.  Lawrence  mackerel  fiehery, 
when  hundreds  of  American  vessels  would  fre- 
quently lie  side  by  side,  throwing  overboard  vast 
quantities  of  oily,  mushy  bait,  by  which  the 
schools  of  fish  were  enticed  within  reach.  There 
is  no  reason  to  doubt  that  mackerel  were  as 
aLiim<lant  then  as  now  oflF  our  own  coast,  but  the 
old  method  of  fishing  was  not  so  well  adapted  to 
our  waters.  The  purse-seine,  on  the  other  hand, 
cannot  be  used  advantageously  in  the  Gulf,  nor  is 
there  any  necessity  for  our  fishermen  to  go  so  far 
from  home  for  their  fish.  There  does  not  appear 
to  be  any  probability  that  our  fishermen  will  ever 
return  to  the  old  methoie,  *  Chumming  mackerel  * 
is  essentially  a  lost  art. 

Another  feature  in  the  revolution  is  the  in- 
troduction of  improN'cd  methods  of  marketing 
fresh  fish.  With  the  extensive  refrigerating 
establishments  now  in  operation,  and  the  facilities 
for  rapid  transmission  of  sea-flsh  inland,  the  de- 
mand for  salted  fish  is  relatively  verj'  much  leas 
than  it  was  fifteen  years  ago.  Tlien,  tcx),  the 
immense  competition  i>roiluctHl  by  the  free  entry 
of  Canadian  fish  has  lowered  the  price  of  cured 
fish,    until  a   very  decided    depreciation    in  its 
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quality  has  resulted,  with  a  consequent  decrease 
in  demand. 

The  present  condition  of  the  sea-fisheries  of 
New  England  is  a  deplorable  one.  Whatever  is 
to  be  done  for  their  amendment,  it  is  to  be  hoped 
tliat  our  diplomatists  will  not  suppose  that  they 
will  profit  by  the  privileges  of  free  fisliing  in 
Canadian  waters. 


ELEMENTARY  SCIENCE-TEACHING. 

From  all  sides  comes  the  advice  to  study  science. 
Teach  science  to  children,  put  it  in  the  kinder- 
garten, double  the  amount  of  it  at  college,  and 
foster  it  at  the  universities.  The  opinion  seems  to 
be  current,  that,  by  introducing  a  branch  of  science 
on  the  school  curriculum,  the  magic  effect  is  to  be 
won.  To  give  children  objects  to  handle,  to  see,  to 
describe,  and  to  puzzle  o^er,  is  certainly  an  excel- 
lent discipline. 

But  the  far-famed  benefits  to  be  derived  from 
science  do  not  centre  there,  nor  is  it  with  the 
methods  of  teaching  science  that  fault  is  to  be 
found.  The  methods  have  been  carefully  worked 
out:  models,  diagrams,  specimens,  excursions, —  all 
are  pressed  into  service ;  and,  though  the  results 
of  this  world-wide  scientific  movement  have  been 
great  beyond  all  expectation,  one  will  readily  ac- 
cept the  statement  that  elementary  science-teach- 
ing—  excepting  to  elementary  learners,  children 
just  beginning  their  school  education  —  is  not 
always  gratifying  work.  To  school-children  who 
have  already  received  their  formative  training,  — 
who  have  swallowed,  perhaps  digested  to  a  greater 
or  less  extent,  the  usual  doses  of  book-learning,  — 
whose  minds  have  been  set  in  the  rut  of  an  arbi- 
trary bookish  study  method,  the  introduction  of  a 
science  course  often  brings  more  pain  than  pleas- 
ure. 

A  case  in  point  recently  came  under  my  notice. 
At  a  school  for  girls,  an  able  and  interesting  lec- 
turer gave  a  course  in  physiology.  The  lectures 
were  illustrated,  and  well-directed  efforts  were 
made  to  make  things  clear.  Recently  an  examina- 
tion was  held,  and  perhaps  it  will  be  worth  while 
sampling  some  of  the  more  characteristic  answers 
to  the  questions  then  asked .  The  stomach  is  put 
*  in  tne  chest,'  or  *  is  covered  by  a  muscular  bag 
called  the  pericardium,'  or  *  is  mostly  on  the  left 
side,  just  south  of  the  heart.'  The  authority  for 
the  last  statement  also  showed  an  indignant  sur- 
prise at  being  told  that  her  heart  was  nothing  but 
a  muscle.  Another  anatomical  fact  nut  yet  rec- 
ognized by  the  text-books  is  that  *  the  scapula  has 
no  shape.'  '  Capillaries  are  small  particles  in  the 
blood,'  or  'are  depressions  in  the  arteries,  and  they 


change  the  fatty  parts  into  blood.'  Some  feats  of 
swallowing  and  digesting  are  described.  'Tbe 
food  passes  from  the  mouth  through  the  blood  to 
the  stomach,'  or  *  is  attracted  downwards,  and 
then  your  Adam's  apple  slips  over  it:'  'itpasseB 
first  to  the  small,  then  to  the  large,  intestioe.' 
The  surgery  is  also  peculiar.  When  an  artery  is 
partly  cut,  you  are  advised  *  to  cut  it  open  so  as  to 
prevent  the  loss  of  too  much  blood.'  or  *  to  cut  it 
entirely  so  as  to  allow  it  to  coagulate.'  The  terms, 
too,  are  caught  up  inexactly  and  without  defi- 
nite ideas  :  *  vains,'  *  venus.'  *  gaul,'  *  color-bone,' 
*  clerical '  (for  *  cervical'),  *  ablutions*  (for  *  albu- 
men '),  *  humerous '  (for  *  humerus ').  By  a  pecul- 
iar a^'Sociation  of  ideas,  the  young  lady  respou- 
sible  for  the  last  innovation  states  that  this  bone 
is  commonly  called  the  'crazy'  bone. 

On  the  whole,  the  answers  were  very  good. 
Those  given  above  are  purposely  selected  for  their 
peculiarity.  The  girls  too,  with  some  exceptions 
(mostly  from  twelve  to  sixteen  years  of  age),  took 
great  interest  in  the  subject.  Nor  is  the  school  to 
blame.  The  early  training  of  these  girls  was  en- 
tirely opposed  to  these  new  methods  of  teaching. 
It  is  not  the  science  that  is  strange  to  them  ;  but 
there  is  a  struggle  going  on  in  their  minds  parallel 
to  the  battle  between  the  *  new '  and  the  *  old ' 
educationalists  in  the  reviews.  This  leads  to  a 
confusion  of  thought,  a  muddled-headedness, which 
perhaps  is  the  most  characteristic  feature  of  the 
above  answers.  The  whole  moral  can  be  summed 
up  in  one  phrase.  It  is  not  in  the  direction  of 
science- teaching,  but  of  scientific  teaching  (and 
that,  too,  from  the  cradle  onward),  that  the  future 
of  education  is  to  develop. 

With  the  aboveexperience  fresh  in  mind,  I  came 
upon  a  second  example  of  elementary  science- 
teaching,  of  a  most  ingenious  kind.  It  is  nothing 
less  than  an  attempt  to  give  to  children  an  account 
of  the  physiology  of  the  brain  (Frank  Bellew, 
St.  Nicholas,  February,  1886).  The  *  firm  of  Big 
Brain,  Little  Brain  &  Co.'  tends  to  the  business  af- 
fairs of  the  body.  The  cerebrum  is  the  adminis- 
trative department.  There  the  head  of  the  firm, 
old  Big  Brain,  sits  at  his  desk  surrounded  by  pa- 
pers and  all  the  appliances  of  a  modem  business- 
office.  At  one  side  is  a  telegraph-key  to  bones  ;  on 
the  other,  pigeon-holes  and  register  cases.  Below 
him,  on  one  side,  is  Little  Brain,  (the  cerebellum), 
a  little  elf  tending  to  the  machine  ;  on  the  other, 
the  ganglia,  or  gang  of  five  clerks  on  high  stools. 
These  put  down  the  accumulated  expenses  of  Big 
Brain,  and  do  the  book-keeping.  One  of  the  little 
band  is  in  the  office  receiving  an  order  from  Big 
Brain.  In  the  middle  is  the  Bridge  (Pons),  keeping 
up  a  continual  clatter  of  telegraph-keys,  trans- 
mitting messages  from  one  part  of  the  brain  to 
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temperance  reform  will  therefore  practically  be- 
gin in  the  normal  schools,  to  spread  thence  to  all 
the  public  schools  throughout  the  various  states  in 
which  these  compulsory  laws  have  been  enacted. 
The  receptivity  of  the  young  mind  is  greater  than 
most  persons  are  aware  of;  and  while,  at  first 
thought,  the  instructions  of  pupils  of  the  age  of 
six  years  as  to  the  effects  of  alcohol  and  tobacco 
would  not  seem  to  promise  very  great  results,  still 
more  may  be  accomplished  than  would  be  antici- 
pated. Inasmuch  as  the  end  aimed  at,  if  reached, 
would  contribute  beyond  all  calculation  to  the 
prosperity  and  welfare  of  the  human  race,  the 
experiment  is  one  which  should  receive  every  aid 
and  encouragement  possible.  It  would  not  be 
strange  if  the  enforcement  of  the  law  demon- 
strated defects :  when  these  become  evident,  they 
can  be  remedied.  If  legislators  passed  no  law 
until  it  was  perfect,  the  country  would  be  deprived 
of  much  useful  and  needed  legislation.  D. 

NOTES  AND  NEWS. 
Commissioner  Colman  of  the  agricultural  de- 
partment left  for  St.  Louis  on  Monday  to  pre- 
side over  the  conventions  of  the  National  sugar 
association  and  the  Mississippi  valley  dairymen^s 
association,  which  are  to  be  held  this  and  next 
week.  At  the  latter  convention  the  commissioner 
proposes  to  show  the  delegates  the  progress  he  is 
endeavoring  to  make  in  the  investigations  of  the 
adulteration  of  food,  especially  of  dairy  products. 
Professor  Taylor,  the  microscopist  of  the  depart- 
ment, who  claims  to  have  discovered  an  unfailing 
test  for  pure  butter  as  compared  with  the  coimter- 
feit  article,  will  be  present,  and  by  means  of  a 
magic  lantern  and  a  series  of  micro-photographs 
will  explain  the  discoveries,  and  make  an  address. 
It  is  imderstood  that  the  department  is  not  ready 
to  indorse  these  discoveries  as  being  absolutely 
without  question ;  but  the  commissioner  thinks 
that  the  convention  is  entitled  to  such  information 
as  he  can  furnish,  and  that  the  country  ought  to 
liave  the  benefit  of  such  suggestions  as  Professor 
Taylor  has  to  make. 

—  A  letter  from  Panama,  under  date  of  Jan. 
34,  states  that  a  government  commission,  con- 
sisting of  Professor  Rockstrock  and  Mr.  Walker, 
has  been  sent  from  Guatemala  to  report  upon  the 
probability  of  an  outbreak  of  the  Pacaya  volcano. 
The  report  of  these  gentle uien  announces  the  total 
destruction  of  the  village  of  San  Vicente  Pacaya. 
Some  forty-four  tiled-roof  houses  completely  col- 
lapsed, making  such  a  cloud  of  dust  as  to  create  a 
belief  that  a  new  crater  liad  opened.  Tlie  hot 
springs  surrounding  Lake  Amatillau  emit  a  larger 
volume  of  water,  at  a  higher  temperature,  tlian 


usuaL    The  crater  of  Pacaya  remains  unchanged, 
while  tliat  of  Fuego  has  been  very  lively. 

—  The  invention  of  Mr.  Edison  for  sending  and 
receiving  messages  on  a  moving  train  was  succeeB- 
fully  tested,  Feb.  1,  on  the  Staten  Island  railroad. 
The  operator  sat  in  the  middle  of  the  centre  car 
of  the  train,  before  a  desk  furnished  with  a  Morse 
telegraphic  key.  He  held  a  telephone  at  each  ear. 
Under  the  desk  was  a  battery.  From  this  a 
ground  wire  was  connected  with  the  car-axle  and 
the  rail.  Another  wire  passed  through  the  key 
and  to  the  roof  of  the  car,  which  was  connected 
with  the  roofs  of  the  other  cars  by  short  pieces  of 
copper  wire.  Parallel  with  the  railroad  were  the 
telegraph  wires  of  the  Baltimore  and  Ohio  com- 
pany. The  induction  between  the  metal  roof  and 
the  telegraph  wires  was  sufficient  to  allow  of  the 
reception  by  telephone  of  Morse  signals. 

—  Professor  Fuchs,  in  his  twentieth  annual  re- 
port on  the  seismological  events  of  1884,  gives  138 
shocks  of  earthquakes,  distributed  in  time  as  fol- 
lows: wmter,  57  (Dec.,  19  ;  Jan.,  28;  Feb.,  10); 
spring,  24  (March,  13 ;  April,  7 ;  May,  4) ;  summer, 
21  (June,  5;  July,  9;  Aug.,  7);  autumn,  21  (Sept.,  8; 
Oct. ,  1 ;  Nov. ,  12).  Those  deserving  individual  men- 
tion are,  March  24,  in  upper  and  central  Slavonia, 
where  in  Diakovar  and  other  places  niuneroos 
buildings  suffered  injury  ;  April  22,  in  England ; 
May  18,  in  Crevassa,  where  a  church  and  other 
buildings  were  destroyed  ;  May  19,  on  the  Persian 
Gulf,  in  which  two  hundred  persons  fell  victims 
by  the  overthrow  of  their  houses ;  Aug.  10,  in  the 
eastern  United  States ;  and  the  Spanish  earth- 
quakes in  December.  In  regard  to  the  last.  Dr. 
Fuchs  believes  the  centrum  was  not  a  point,  but 
a  line  parallel  to  the  Sierras  Tejeda  and  Almijara : 
nor  does  he  think  they  were  of  greater  importance 
than  those  of  Belluno  in  1873,  of  Agram  in  1880, 
and  of  Chios  in  1881.  Tliere  was  very  little  vol- 
canic activity  throughout  the  year,  and  that  only 
in  Aetna,  Vesuvius,  and  St.  Augustin,  in  Alaska. 

—  Mr.  R.  L.  Harris  has  lately  read  a  paper  on 
two  Daft  electric  motors,  used  on  the  Baltimore 
street-railways,  before  the  American  society  of 
civil  engineers :  he  reports  both  of  these  motors  as 
being  very  successful  in  all  weathers  and  condi- 
tions of  the  track.  The  .grades  are  very  steep  for 
motors,  reacliing  three  hundred  and  thirty  feet  per 
mile  in  some  places  ;  nevertheless  these  motors 
have  at  no  time  failed  to  pull  overloaded  cars 
with  i)erfect  ease.  These  motors  do  the  work  of 
fifteen  horses  each,  at  an  average  daily  running 
expense  of  $4.62  for  fuel  and  attendance. 

—  Tlie  recent  experiments  of  the  Franklin  in- 
stitute, upon  incandescent  and  arc  lights,  give  the 
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foUowing  averaj^^B :  one  pound  of  anthracite 
bamed  under  a  good  (MiJer  yields,  iti  the  iiuimi* 
ilescent  ^jTstera  of  %htiiig,  alxiut  ¥)  caudles  ;  the 
sunif  wriju^ht  of  c?oiil  pves  from  the  naked  arc- 
liiclit  about  158  can  lies  :  ordinarily  arc-lights  are 
iibadc^O  BO  A$  to  lose  ahoul  on«^half  their  Intensity, 
Ml  itiAt  oxdy  BO  candlejj  jier  j:»ound  of  coal  are 
iirailiibl«  ;  one  pound  of  bituminous  coal  will  yield 
from  ^ve  to  ftijc  cubic  feet  of  illuminating-gas : 
this  gas  will,  in  the  standard  argand  burner. 
yield  frutii  \\  to  17  candles.  lUmninating-gaa  ia 
btunt^d  at  onoe  in  the  simplest  manner,  and  the 
atuuunt  of  mnchinery  and  care  required  by  elef*tric 
lifting  offsets  ita  greater  economy  of  fuel,  light 
for  light.  There  is  little  room  for  improvement 
in  dynam<i8,  but  the  most  important  economiea 
will  arise  from  more  skilful  use  and  desij^  of  the 
steam-engines  required  to  drive  the  dynatmis. 
Tlie  steam-engine,  although  much  the  senior  of 
the  d>Tiaruo  in  the  list  of  inventions,  iK  not  nearly 
wo  well  understood.  It  is  but  very  recently  that 
the  laws  of  condensation  and  expansion  of  st^stni 
in  tli«*  engine  actually  at  work  have  tieen  grasi>ed. 
and  our  Uiiiitationjs  so  clearly  deiineti  as  to  point 
cHil  till*  logical  way  to  greater  economies,  and  pre- 
vent us  from  attempting  ei*onomy  under  imiM3s- 
aible  conditions. 

—  Tbe  photograph  of  the  normal  solar  8|jec- 
tnun,  madcf  by  Prof,  H.  A,  Rowland  at  the  Johns 
Hopkins  university,  Baltimore,  is  now  comydete 
from  wave-length  W^}  to  5790 ;  and  the  [Mjrtion 
abore  3<J80  to  the  extremity  of  the  ultra-violet, 
tra\^e-lengtb  about  3100,  is  nearly  ready,  Nega- 
tiTea  have  also  been  prepared  down  to  and  iiiclud- 
tng  B,  and  it  is  f>08itible  they  may  be  prepared  for 
(aibliealion.  Tlie  platee,  seven  in  number,  all 
I'ontain  two  strips  of  the  spectrum,  except  No.  2, 
whit^h  contains  three.  They  are  three  feet  long 
and  one  fcx>t  wide.  Tliese  can  now  all  be  fur- 
ntsbetl  to  order  except  No.  2,  the  negative  tif 
which  i^  being  made.  The  plates  will  Ix*  delivered 
tn  Baltimore  or  New  York,  or  wil!  l>e  sent  by 
express  or  mail,  securely  jMicketl,  at  the  charge 
and  risk  of  the  purchaser,  at  the  following  net 
pri£*«Lis  :  the  set  of  seven  plate**,  unmounted,  $10 ; 
mcmnted  on  cloth,  $12;  single  plates,  $2  each; 
mottntcd  on  cloth,  $2.25. 

—  A  telegram  from  Guayaquil,  of  Jan,  20,  an- 
nooncea  that  indications  of  an  earthquake  were 
iibaerved  in  Chimbo  contemi>orarT  with  a  re- 
newed outbreak  of  the  Cotopaxi  volcano, 

—  Tliere  are  good  reasons  for  supposing  tliat  a 
bill  will  paBS  both  houijes  of  congress,  appropriat- 
ing flfte«i  ilioumnd  dollara  annually  to  Cornell 
anivcmty  for  the  establishment  of  an  agricultural 
cxpennient*«tation  at  that  institution. 


—  The  Norwegian  ship  Ferdinand  at  Philadel- 
phia reports  that  near  midnight  of  Jan.  8,  m  lati- 
tude '^"  20'  uoith,  longitude  "l''  20'  west,  during 
a  severe  stonii  of  rain  and  wind^  the  night  being- 
very  dark,  all  the  yard-arms  and  mastheads 
were  suddenly  lightetl  up  with  8t,  Elmo's  fire, 
having  the  appearance  of  bright  lanterns.  The 
plienomenon  lasted  about  tliree  minutes. 

—  Tlie  oj>ening  of  the  third  electrical  exhibition 
at  St.  Petereburg,  which  took  place  on  Jan.  1,  is 
attracting  much  attention  among  the  i>eople, 
esfjecially  that  portion  devoted  to  the  telephone. 
Tlie  exJiibition  is  8aid  to  Ije  noteworthy  for  the 
novelty,  variety,  and  numl>er  of  its  objects.  For 
illumination,  all  the  known  systems  of  electrical 
lighting  are  employed. 

—  The  Ki'lninchc  zeiiung  for  Jan,  14  states  that 
at  the  preceding  meeting  of  the  Vienna  geographi- 
cal society  was  announced  the  discovery,  by  Dr, 
Stapf,  of  a  liithert*"  unknown  liike  Ln  the  Pei-sian 
desert.  Tlie  lake,  awording  to  Di-.  Htapf,  is  at 
least  forty  kilometreti  Icmg,  and  is  probably  of 
re<-ent  origin.  According  to  information  obtained 
from  Mohammedan  sources,  it  appears  that  the 
lake  dried  up  after  a  previous  existence,  and  Eater 
re-ap]ieared.  Tlie  water  is  to  a  very  considerable 
degree  alkalme. 


LETTERS  TO  THE  EDITOR, 

*•♦  CorrefptmdenU  are  rtquested  to  be  as  brirf  a*  poMible,     Thr 
i^H#«r't  namt^  is  in  ail  taut*  rtQniwed  aa  procf  qfn^od  faith. 

The  competition  of  comrict  labor. 

The  two  articles  which  have  appeared  in  Sciencr  on 
this  problem  (vii.  Nos.  153  and  155)  by  Mr.  N.  M. 
Butler  treat  this  subject  after  the  manner  of  that 
system  or  school  of  political  economy  which  is  taught 
in  the  colleges,  and  which  rules  in  business.  Its  aim 
and  end  is  profit.  It  is  science  *  for  revenue  only,' 
and  it  ignores  morality  or  humanity.  It  judges  all 
human  activity  by  the  standard  of  profitablencts. 
In  reference  tti  thisr  particular  question,  Mr.  Butler 
formulates  that  stand-point  ver>'  characteristically 
by  the  following  initiatory  loiomatic  phrase  :  *'  That 
convicts  should  be  employed,  if  possible,  in  a  manner 
profitable  to  the  state,  is  a  proposition  that  no  ftane 
man  controverts.'* 

To  btii  sure,  any  thing  humane  is  sentimental  non- 
sense to  this  school ;  and  any  thing  so  '  unbusinesslike ' 
as  the  greatest  of  virtues,  charity,  is  insanity.  But 
this  form  of  '  insanity  ^  is  increasing  rapidly  in  the 
world,  and  developing  a  new  school  of  political  econ- 
omy, whose  central  principle  is  to  further  the  welfare 
of  all  men.  From  the  stand-|X)tnt  of  that  schfx>l,  a 
prison  should  not  be  a  slave-pen  for  grinding  out 
*  profit '  to  the  state,  but  either  a  refuge  for  moral 
cripples  or  a  school  for  those  who  lack  the  moral 
training  necessary  to   make  them  good  citizens. 

At>out  the  cause  of  the  agitation  of  this  question 
among  workingmen,   Mr.  Butler  makes  some  state- 
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Enents  wbich  are  apt  to  be  miileadtDg.  He  a«crjbeg 
it  to  a  few  bolated  inJi  vidua  la  and  to  sustenance- 
seeluD^  agitators.  The  facts  are,  that  whole  groups, 
trades,  have  directly  been  afltected  wherever  prison 
labor  has  entered  the  market.  The  statement  which 
contractors  are  said  to  make,  that  eoDTict  labor  at 
fifty  cents  a  day  is  not  cheaper  than  free  labor,  is 
not  to  be  believed  except  upon  the  most  positive  evi- 
dence, for  the  prisoners  are  driven  and  tortured  to 
daily  perform  a  set  task  ;  and  that  this  is  not  an  aver- 
age half -day  work  is  pretty  safe  to  surmise. 

As  to  the  selfish  *  agitator/  he  ia  the  great  bti^-a- 
boo  of  those  who  do  not  know  him,  or  whose  interests 
are  threatened  by  him.  The  truth  is,  that  his  is  a 
losing  business :  he  is  persecuted,  blacklisted,  hunted, 
and  misunderstood  and  denounced  ;  and  that  he 
stitl  remains  true  to  what  he  deems  his  duty  is  a 
trait  that  should  be  honored  by  all  who  can  appre> 
ci&te  an  unselOsb  action. 

The  real  stand-point  of  the  humane  school  and  ita 
agitators  is,  that  *  prison  labor  must  go,*  in  so  far  as 
it  is  directed  to  the  production  of  wares  for  the 
general  market.  The  piece-price  plan  and  similar 
tub'to-the-whale  measures  will  not  stop  this  agitation. 
The  employment  of  prisoners  towards  their  own  sup- 
port directly,  as  food-raising,  prison-building,  etc., 
or  their  employment  on  public  improvements,  is  the 
only  thing  that  will  divert  the  rapidly  increasing 
pohtical  activity  of  workingmen  as  a  class  from  this 
'agitation/  E.  Lanqerfkld. 

Your  correspondent  misses  entirely  the  tenor  of 
the  articles  referred  to.  They  were  not  written 
from  the  Ftand-point  of  any  school  of  politica]  econ* 
omy  whatsoever,  but  from  the  st&nd-point  of  prac- 
tical ethics.  That  convicts  are  to  be  subjected  to 
reformatory  and  ennobling  influences  is  a  truism 
which  my  articles  took  for  granted.  That  idleuess 
is  an  ennobling  influence,  that  productive  hibor  on 
the  pert  of  convicts  is  of  no  iujyry  tothe  community, 
were  the  two  points  which  I  was  concerned  to  es- 
tablish. Dogmatic  statements  in  regard  to  competi- 
tion of  convict  with  free  labor  cannot  stand  in  the  face 
of  the  figures  adduced  in  the  second  article  {Scienet?^ 
vii.  p.  68),  which  were  in  every  case  official.  Having 
established  the  fact  that  convicts  are  best  employed 
in  productive  industries,  it  only  remains  to  determine 
from  the  facts,  not  Ibeories^  which  of  the  systems  is 
the  best.  This  is,  I  claim,  the  contract  system,  when 
it  is  preperly  adminiHtered.  The  question  of  prison 
labor  is  a  large  one,  and,  in  the  articles  cnticised 
by  your  correspondent,  but  a  small  fjortion  of  it  was 
touched  upon.  Nicholas  Murray  Butler. 

A  tornado  brood  in  Hampshire  county,  Mass. 

The  facts  recently  published,  showing  the  wide  dis- 
tribution of  tornadoes  along  the  south-eastern  border 
of  a  stormy  area  of  low  barometer,  and  the  further 
evidence  that  they  occur  with  special  frequency  but 
at  no  fixed  points  in  certain  regions,  throw  no  light 
on  observations  made  incidentally  by  me  during  a 
residence  at  Amherst,  Mass.,  from  1870  to  nearly  It^. 
I  write  this  with  the  hope  that  persons  in  the  central 
and  western  parts  of  Hampshire  county,  Mass.,  will 
for  several  years  make  and  record  observations  of  a 
rtorm  breeding-place  to  be  now  described,  and  note 
the  day  and  hour,  so  that  the  results  can  be  compared 
with  a  series  of  sigpal-servioe  weather-maps.  Some 
immediate  comparison  can  also  be  made  by  noting 


down  at  the  time  the  newi^per  aignal-offioe  report^ 
I  have  something  to  say,  also,  of  tho  peculiar  stone 
or  wind-gust  that  destroyed  Northampton  bridge  ii| 
1877. 

My  house  at  Amherst,  on  "^  Mount  Pleasant/j 
manded  the  Connecticut  River  valley  for  ne 
entire  width  of  Massachusetts.  Directly  west  \_ 
on  a  line  with  the  foot  of  the  steepest  northern  i 
of  Mount  Warner,  but  west  of  the  river,  was  what  I 
may  term  a  *  cloud  nursery  ; '  not  that  I  remembK 
it  as  conspicuously  originating  clouds  in  a  fair  tky, 
but  rather  and  very  often  as  strengthening, 
ging,  darkening,  any  floating  cumulus  or  ei 
stratus,  and  seeminf^ly  arresting  and  holding  is 
until  it  became  sometimes  a  rain-cloudy  and,  in  tlnw 
or  four  instances,  a  tornado.  It  seemed  to  be  ofV 
or  little  beyond  the  hills  west  of  Hatfield, 
pression  was,  that  it  must  be  somewhat 
namely,  over  the  Mill  River  valley  in  the  vie 
Williamsburg.  The  hills  thereabout  are  not  1 
as  high  as  others  vif^ibte  in  the  Green  Ha 
range,  beyond  and  Ui  the  north.  My  theory  is,  thit 
warm,  moist,  southerly  winds  all  the  way  from  Coo- 
necticut,  through  the  wide  valley  of  South  wick.  West- 
field,  Southampton,  were  thrown  upward  in  the  nar 
rowing  Mill  River  valley,  which  runs  north- north* west 
from  Northampton,  and  so  moisture  was  condenssd 
in  the  upper  air,  the  upward  current  at  times  xnvitija^ 
toward  it  a  tornado  inrush  of  colder  air. 

Certaiuly  it  was  just  there  that  two  tornadoes  ) 
day,  and  probably  one  in  the  evening,  originates 
Sept.  4,  1873.     The  apparently  stationary  cloud  1 
been  for  some  time  increasing  and  darkening,  whsi 
soon  after  noon,  I  noticed  a  portion  of  it  hang\i|_ 
down  like  the  inverted  crown  of  a  low-crowned  hat;  ' 
and,  not  long   after,  the   cloud  seemed  to  begin  a 
movement  towards   the   north-east,  until,  as 
proached  Whately,  the  increasing  downward 

tion  became  ragged  at  the  edges,  and  two  op 

motions  of  the  wisps  indicated  a  whirl.  For ' 
moment  an  ascending  funnel  from  the  Connectic 
River,  near  Sunderland,  met  the  descending  one  fr 
the  cloud  ;  and,  goon  after,  the  now  large  and 
whirl  struck  a  shoulder  of  Mount  Toby,  levellingi 
strip  of  forest,  and  doing  much  damage  in  the  vT 
lage  of  Long  Pl&tn,  bounded  up  the  hills  east  of  tha 
and  nothing  more  was  seen  or  heard  of  it.,  Th 
second  tornado,  an  hour  later,  starting  from 
same  centre,  was  less  threatening  in  appear&i 
passed  over  North  Amherst,  about  seven  miles  souti 
of  the  first,  and  reached  the  earth  only  as  a  faamoletfl' 
gust  of  wind.  A  third  fell  on  Northampton  at  8  P.M., 
prostrating  many  of  its  grandest  elms.  I'here  i 
fourth,  somewhat  destructive,  at  Qranby, 
south  of  the  Holy  ok  e  range,  at  8  P.  if  ,  simulti 
with  the  one  that  moved  over  North  Amherst.  This 
one  at  Granby,  originating  at  another  point  in  Hamp- 
shire county,  and  the  fact  that  my  pocket^iary  noti 
a  storm  and  violent  wind  visible  in  the  far  north  «i 
the  following  day,  suggest  some  general  conditions  i 
the  atmosphere  favorable  to  tornadoes,  but  do  no 
alter  the  fact  that  I  saw  ordinary  clouds  incr 
on  a  day  of  seemingly  ordinary  weather,  at  the  spot 
mentioned  y  and  convert  themselves  into  tornadoee  at 
1  and  8  o'clock  on  the  day  named^ 

That  there  may  be  another  local  centre  south  of 
the  Holyoke  range,  in  the  region  of  Granby,  is  prob- 
able from  the  fact  that  in  1«72,  Aug.  16,  th«?re  was 
an  isolated  tornado  at  Wilbraham  and  Longmeadow, 
My  note-book,   in  this  connection,  only  speaks  of 


iMNfcvy  r&iu  the  J  Ub  and  15th,  and  on  the  16th 
rpcorclfi  ♦  r»fciii  about  every  p  M*  Uiis  summer.' 

T'  M  irkftble    fnist    of    rain    and    wind    that 

wr  loD^  bridi^e  over  the  Connecticut  River, 

AIM  rte  elmg  tbpre  and  in   Had le>%  June  14, 

1^  \i  the  luual  darkening  of  more  or  lefts 

K»*f  1    ordinary   cumnlo-stratiis   at   the  same 

crutre  near  Williawsburii?.  It  (leeiued  hardly  moving. 
milAi  a  ulij^ht  sheet  of  rain,  for  a  while,  and  then  I 
tiotirrd  it«  rather  mpid  increase  of  fiize  and  motion. 
It  ^expanded  nouth-eaitt,  in  shape  like  a  ploufrhshare, 
mmd  ttfl  aeei!l«*rated  movement  down  the  hilttlopes 
loWATiS  Nortbamptr>n  became  exciting;  to  witnetui. 
T1i«f^  wji*  riAtJiln^'  like  a  do iivn ward- reaching  funnel ; 
but  th*  it-cloud  was  near  to  the  earth,  and, 

for  a  v^  re  reaching  the  river-bridye*  there 

W4»ret  in  t*\nii  uf  the  cloud,  wlspa  of  cloud  that 
maTeii  rapidly  upward,  backward,  and  downward,  as 
'd  Aftmnd  a  horisontal  axis.  After  pasjjin^  Had  ley, 
it  exhibited  no  features  diff«^rent  from  a  common 
pain     '    ■  *    nnd  pasuied  off  over  the  Holy  ok  e  range. 

t  -Toal  service  weathf  ruiaps  may  be  con- 

fui'  J'.'  dayif  above  mentioned  ;  and  citisens  of 

Nnrthajnpton  may  recall  enough  to  show  whence  the 
lorn  ado  came  on  the  evening  of  Sept,  4.  1878.  The 
\>v>  I  nt  Hoi  yak  e  would  be  an  excellent  post 

of  fi  to  exactly  locate  and  watch  the  cloud- 

Iniviinu yu)>j  «pot  abave  deBcHbed. 

H,  W.  Parker. 

Tadpoles  in  winter, 

A  few  ilays  ajjo  one  of  my  students  brouj^ht  me 
three  krsre  tadpoles,  seven  centimetre^)  in  length  ^ 
fruD  a  well  in  a  depreiidon  in  an  open  field.  The 
Well  nyerflaw8  in  the  spring  of  I  be  year,  and  the 
«mter  Uiis  winter  baa  been  quite  cold,' jet  the  tad- 
pole do  not  seem  torpid  at  all,  but  swim  freely 
tUnit. 

I  ha^l  always  supposed  that  tbefte  animals  could 
*nily  lire  in  the  warmer  months  of  the  year,  and 
v^oulrt  hke  to  know  if  any  readers  of  Seirnce  have 
ev*f  fonnd  them  alive  during  the  winter. 

H.  M.  Hill, 
Witmowtt,  K.T^  Jan.  ao, 

A  monument  to  de  Saussure. 
TIm  month  of  Au^ast»  1887.  is  the  centenary  of  the 
■Knt  ef  Mont  Blanc  by  de  Sausaure,  the  first  to  ac- 
CQOpliib  it  after  Jacques  Balmont,  the  guide,  whose 
^ictxm  of  th**  previous  year  bad  been  stimulated  by 
d«  ^utimrv'B  offer  of  a  prize  for  the  discovery  of  a 
Ptcticable  route. 

Thttcofiimune  of  Chamonix,  with  the  co  operation 

^'*'  '^     *■  '  <"lub   and   others,  proposes  to 

''-  u^  euiin^'otfreologist,  physicist, 

an  contributions  toward  this 

iireciation  of  the  character  of 

•  of  his  work. 

achian   mountain   club,  in    response   to 

m  the  French  society,  will  take  pleas- 

^^  /  donations,  which  may  be  sent  to 

*'  »*ecretary,   Prof.  Charles  E.  Fay, 

Owinp  to  delay  in  receiving  the 

'  tnu^t  b<»  immediate,  as  the  lists 

^''     ,   ..  -:.*  — i   only  until  the  close  of  the  present 

*^^'iH.  S.  Ratnkr  Edmands, 

President. 
»•  ippalMblaD  Rinuntiitn  club. 

'  Put  i«i«rt,  Boiioa,  Matt.,  Feb.  8. 


The  DftTenport  tablets. 

In  the  issues  of  your  journal  for  Dec.  25  and  Jan. 
1 ,  Rev.  Cyrus  Thomas,  of  the  Bureau  of  ethnology, 
directs  attention  to  the  Davenport  tablets,  and  seri- 
ously questions  their  authenticity.  In  entering  upon 
this  undertaking,  Professor  Thomas  stated,  that,  to 
properly  discuss  the  question  of  their  genumeness, 
*'  a  personal  inspection  of  the  relics,  and  a  thorough 
investigation  of  all  the  circa mstances  attending  tbeir 
discovery,  should  be  made;*'  and  then  be  added,  **  I 
do  not  claim  to  be  tbus  prepared/^  Probably  no 
writer  ever  before  set  out  to  prepare  a  piece  of  *  de- 
structive criticism  ^  with  so  frank  a  confession  of  his 
disqualification  for  the  ta»k. 

In  hit*  arraignment  of  our  relics.  Professor  Thomaa 
charges  upon  them  these  grave  offences  :  that  on  the 
limestone  tablet  the  sun  is  represented  with  a  face, 
and  that  the  artist  has  carved  thereon  the  *  Arabic  8' 
and  the  '  Roman  numerals  viii ; '  that  on  the  shale 
tablets  there  are  also  "  tliree  Arabic  y^s  ; '  that  nearly 
all  of  the  letter  characters  of  the  *  cremation  scene  * 
may  be  found  on  p.  1766  of  Webster's  Unabridged 
dictionary,  edition  of  1872 ;  and  that  the  two  forma 
of  the  *  Gallic  O'  appear  together  on  the  tablet  just 
as  given  on  the  page  of  the  dictionary.  These  are 
fair  specimens  of  the  arguments  by  which  Pi'ufeaior 
Thomas  attempts  to  controvert  the  unimpeaehed 
statements  of  the  discoverers.  The  resemblances  in- 
dicated are  so  trivial  and  purely  fanciful  as  to 
scarcely  attain  the  level  of  serious  criticism.  If  Pro- 
fessor Thomas  will  take  the  Grave  Creek  tablet,  or 
even  the  famous  Rosetta  stone,  and  sit  down  before 
them  with  his  '  Webster^a  Unabridged.^  he  will  find 
no  end  of  similar  resemblances.  A  single  glance,  for 
instance^  at  the  Grave  Creek  tiblet  will  reveal  the 
'  Arabic  4,'  twice  repeated,  and  he  will  find  his  argu- 
ments equally  forcible  if  applied  u*  it.  In  answer  to 
the  accusation  that  the  sun  appears  with  a  face,  it 
may  be  said  that  this  is  not  uncommon  in  Indian 
pictography. 

In  his  impeachment  of  the  limestone  tablet.  Profes- 
sor Thomas  then  advances  this  argument:  "The 
simple  fact  that  the  vault  under  the  pile  of  loose 
stones  was  empty,  save  the  presence  of  the  relic, 
appears  to  absolutely  forbid  the  idea  of  age.  It  is 
well  known  to  all  who  have  taken  any  part  in  exca^ 
vating,  that  the  water  running  down  thrr*ugh  earth, 
and  a  pile  of  atones  beneath,  will  at  length  hl\  all  the 
crevices  with  earth,  and,  in  fact,  all  places  not  her- 
metically sealed,^* 

It  will  be  noticed  that  Professor  Thomas  speaks  of 
this  limestone  tablet  being  '  under  a  pile  of  loose 
stones/  which  is  an  inaccurate  statement,  inasmuch 
as  the  vault  wherein  it  was  placed  was  entirely  cov- 
ered by  a  limestone  slab,  now  in  the  museum  of  the 
academy.  Therefore,  so  far  as  any  direct  descent  of 
water  was  concerned,  this  vault  was  practically 
*  hermetically  sealed.^  If  water  entered  at  ail,  it 
must  have  been  horizontally  through  the  wall  of 
loose  stones  at  the  sides.  The  crevices  in  this  wall 
were  filled  with  decayed  shells,  and,  as  most  of  the 
water  falling  upon  a  mnund  would  pass  off  on  the 
sui'face,  the  small  amr^unt  of  moisture  absorbed  into 
its  substance  would  not '  run  (fuwn  through  the  earth ' 
at  all,  but  instead  would  slowly  percolate  from  grain 
to  grain  of  sand  or  clay,  which,  having  no  current 
like  *  running  water,*  could  transport  little  or  no 
earth.  Apparently  no  good  reason  can  be  given  why 
a  vault  so  protected  from  above,  as  well  as  at  the 
sides,  could  not  remain  empty  for  ages. 
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Th©  literature  of  areheolofry,  it  will  be  found ,  fur- 
nishes strong  support  to  this  conclusion.  For  want 
of  space,  only  a  single  brief  reference  will  be  made 
at  this  time.  Dr.  Jorepb  Jones,  in  describing'  a 
mound  opposite  the  city  of  NashviHe.  j5ay»^  "This 
stone  grave,  which  was  about  two  feet  beneath  the 
fltirface,  had  been  constructed  with  such  care  that 
little  or  no  earth  had  fallen  in,  and  the  iketetnn 
rested,  an  it  were^  in  a  perfect  vault,*^  According  to 
Profesisor  Thomant,  the  fact  that  this  grave  was  un- 
filled with  earth  would  indicate  that  the  *  corpse ' 
was  a  modern  plant,  placed  there  for  purposes  of 
deception. 

Professor  Thomas  then  cites,  as  a  witness  agvinut 
us,  one  of  our  own  members*  a  Mr.  A.  S.  Tiffany.  It 
is  therefore  proper  to  state  that  this  venerable  gentle- 
man has  a  grievance  against  the  academy.  During- 
the  preparations  of  its  first  volume  of  Proceedings, 
Mr.  Tiffany  presented  for  pnblicatiou  a  geological 
paper  containing  a  list  of  the  fosstU  found  in  this 
vicinity,  which,  after  careful  exaniinationf  was,  for 
good  and  sufficient  reasons,  declined.  This  so 
offended  him  that  hw  withdrew  from  active  partici- 
pation in  its  proceedings,  and  ever  since  has  never 
miHsed  an  opportunity  to  defame  his  old  associates, 
and  denounce  its  management.  It  is  only  necessary 
to  add  that  he  is  not  an  archeologist,  was  not  present 
at  the  discovery  of  the  tablet,  never  examined  the 
mound  from  which  it  was  taken,  and  bcnce  his 
mere  opinion  can  have  no  Bcientific  value. 

Nevertheless,  Professor  Thomas  makes  this  secret 
letter  of  Mr.  Tiffany's  the  comer-«tone  of  his  argu- 
ment. Af^  I  have  before  me  a  copy  of  this  letter, 
received  through  the  courtesy  of  Professor  Thomas, 
I  speak  adviseidly  when  I  state  that  the  quotation 
iwed  by  him  is  not  correctly  given.  There  are  in 
it  DO  less  than  four  alterations  of  the  tert.  The 
original  indicatps  illiteracy,  whereas  the  quotation  as 
given  by  Pro  feasor  Thomas  has  all  the  polish  of  his 
own  excellent  composition.  Professor  Thomas,  more- 
over, seeks  to  create  the  impression,  that,  inaFmiich 
as  Mr.  Tiffany  wan  a  prominent  and  active  member 
of  our  acailemy.  therefore  his  opinions  as  stated  in 
this  letter  should  he  received  as  authority  ;  and  yet, 
strange  to  nay,  in  thp  very  last  sentt^nre  of  this  same 
letter,  Mr.  Tiffany  announced  bis  separation  from  the 
academy,  and  bis  determination  to  bsve  nothing 
more  to  rio  with  it.  Nor  is  this  all.  In  this  identical 
letter,  Mr.  Tiffany  wrote  as  follows  concerning  the 
shale  tablets  :  '*  Those  shale  tablets,  I  have  the  utmost 
confidence  that  they  are  genuine.  I  examined  the 
situation  when  they  were  first  obtained."  Mr.  Tiffany 
never  examined  the  mound  from  which  the  limestone 
tablet  was  taken,  but  still  he  is  'certain'  it  is  a 
fraud  :  this  Professor  Thomas  quotes.  Mr.  Tiffany 
did  examine  the  mound  from  which  the  shale  tablets 
were  taken,  and  pronounces  them  genuine ;  this 
Professor  Thomas  omits.  I  am  therefore  compelted 
to  pronounce  the  use  made  of  this  letter  by  Professor 
Thomas  as  unfair,  and  bis  quotations  from  it  as 
garbled.  I  would  not  willingly  do  him  any  injustice, 
and  hence  now  call  upon  him  to  publish  this  letter 
verbatim  et  Uteralim.  If  he  will  have  a  facsimile  of 
it  prepared  by  photograph  or  any  other  process,  and 
furnished  to  Science  for  publication,  I  am  prepared 
to  say  that  such  publication  would  not  only  destroy 
ita  value  as  authority,  but  would  subject  Professor 
Thomoji  himself  to  ceni^ure  in  resorting  to  such 
sources  for  scientific  mate  rial  To  facilitate  such 
publicatioD,  I  will  add,  that,  if  it  involves  expense 


not  properly  belonging  to  the  bureau,  I  will  enga^tn 
deposit  with  the  editor  of  Seirnce  the  necesst-rr 
amount  to  meet  it.  I  am  of  course  unable  tu  mskf 
any  such  publication  myself,  ina«muchBS  the  urijirinal 
letter  is  in  the  possession  of  Professor  Thomas,  and 
no  copy  can  do  it  justice. 

Before  closing  this  paper  I  desire  to  add  a  few  o\p^ 
servations  concerning  the  ihaJe  tabletH,     In  ordi ' 
secure  a  thorough  investigation  of  their  tn^'Ht'^   ' 
were  sent,  soon  after  their  discovery,  to  ti 
sonian   institution,    where   they   remained i 
sessjOD  of  the  national  academy,  and  wf  i 
spected  by  its  members,     In  a  letter  b*.^ 
April  11,  1877,  Prof.  Spencer  P.  Baird,   >-. 
the   Smithsonian   institution,   in   ackii<tw]< 
receipt  of  the  tablets,  said  of  them,  "Tl 
every  indication  of  genuineness  in  the   ^ 
and  the  discovery  is  certainly  one  of  very  ] 
est ;  "  and  after  a  more  careful  inspection    .r   n 
and  their  exhibition   to  the  members  of  the  nnti      .i 
academy,  the  tablets  were  returned  to  Daveiii n 
and  in  bis  letter  bearing  date  May  Hi,  1877,  Prof- 
Baird  thus  states  his  conclusions'thereon  :   **  Mo-i    i 
the  persons  who  examined  them,  among-  whom  n^tTt 
Professor  Haldemann,    Mr,    Lewis  H.   Morgan,  and 
others,  were  of  the  opinion   that  they  were   unques- 
tionably of  great  antiquity,   the  Abf*olut«  perincl  of 
which  could  not,  of  course,  be  measur-^       '^  '        - 
larity  in  the  weathering  of  the  in^cnj 

the  rest  of  the  tablets  gave  them   thi    ...^    . 

With  this  favorable  indorsement  of  such  men  as  Pror  j 
Spencer  F,  Baird,  Professor  Haldemann,  and  Lewii  1 
H.  Morgan,  the  Davenport  academy  felt  secure  io  I 
the  position  it  bad  assumed,  and  thereupon  publifihed 
its  discovery  to  the  scientific  world. 

In  a  recent  correspondence  with  Prtifessor  Thomas. 
I  leomed  of  his  intention  to  write  these  papers 
the  authenticity  of  the  relics  in  question,  and 
submitted  to  him  that  it  would  be  manifestly 
to  do  «*j  without  some  previous  investigation.     I  even 
brought  the  matter  before  our  academy,  and  had  this 
resolution  adopted,   and  personally  transmitted  the 
same  to  Professor  Thomas  at  Washington  :  — 

*'WTiereiis   the   correspondence    of    Prof.    Cyrus 
Thomas  with  President  Charles  E.  Putnam  has  Wn 
submitted  to  the  academy,  therefore  be  it  resolved, 
that   the   academy  extends  a  cordial   invitation 
Prof.  Cyrus  Thomas,  previous  to  his  proposed  pub] 
cation,  to  visit  its  museum,  inspect  the  relics  uudi 
discussion  in  the  correspondence,  examine  the  moun< 
where  they  were  discovered,  interview  the  findeiW 
and  investigate  all  available  evidence.^' 

This  invitation  certainly  indicated  confidence  in 
the  genuineness  of  our  rehcs,  and  our  williDgnesa  to 
have  them  subjected  to  the  most  searching  scnstiiiy. 
The  invitation,  however,  was»  on  behalf  of  the 
bureau,  curtly  di^clined,  and  on  the  part  of  Profeeaor 
Thomas  indeBuitely  postponed.  Apparently  oi_ " 
Washington  friends  are  so  anxious  to  condemn,  thej 
are  afraid  to  investigate.         Chaales  E.  Puttcam,  ' 

President  Davenport  academy  of  scii 
Davenport,  Io.,  Jftu.  ift. 

Topog^rapbical  models  or  relief-mapa. 

In  Nos.  158  and  154  of  Science^  reference  is  mad 
to  the  use  of  exaggerated  vertical  scales  in  the  eon 
struction  of    relief-maps  or   to|»ographical   models] 
and,  as  you  have  been  good  enough  to  refer  tiO  a  pie 
of  work  in  this  line  done  by  myseif  and  wife,  —  bii 
which  is  as  yet  private  properly  iu  my  study,  and  n<i 
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iifcrket,  iiis  misfht  be  inrerred  from  your 
—  I  tmit  1  may  be  allowed  a  word  relating 

•re  Tarions  uses  for  topoprapbiral  models, 
k;,.K  #1.-...  „.,..  j..^;..TT,»,j  muKt  necessarily 
1  Hie  technical  gc^olo- 

jii«*«tionp,  finds  It  un- 
it* exrwfiT'^rute  the  vertical  seal**  of  bis  crOBs- 
»ucb  profiles  would  b©  absolutely  useles^s  in 
1  constniotion  of  »  rnflroad.     It  should  be 
nident  tbat  the  neetJ8  of  scbooI-cbUdren  ua- 
n  T«*»r8.  and  tho^e  of  the  field  jijeolopist,  are 
V  met   b}^   identical   appliane**!.      The 
ikm  of  suitable  topoBrapbical  mrnlelfl  for  use 
m'm  **cboolg  is  educationally  of  the  utmost 
►*.  and,  now  tbat  tbe  matter  ho»  been  re- 
I  hope  it  may  receive  the  con  si  di*  rat  ion  it 
Almofit  every  great   physiographic   and 
d  problem  r<>quire8  the  pnpil  to  see  bis  lo- 
i«tate  in  its  vertical  relations  tn  other  states 
irt»"8  :  and  bow  best  to  e'^alde  him  to  do  this, 
red  by  Profefsor  Lesluy'a  dictum, 
te  nee«l  to-day  for  educational  Turpose^,  as 
\  an  accurate  topofrraphic  raoilel  of  every 
1©  union,  construct*^]  in  such  proportions  as 
e  the  pupjtf8,  in  their  re>«(H^ctive  schools^  to 
«  workinsr-plan  for  the  niaking-  of  a  larj^er 
their  jftat*".    This  map  should  not  be  isolated. 
11   mngt  nee  it  in  its  bnriisontal  and  vertical 
bip«  to  other  utatep.    Now,  to  meet  these de- 
,  relief  map  of  the  United  States  i«  required, 
both  the  horizontal  and  vertical  elements 
may  be  measured  with  sufficient  accu- 
.__  ility  by  the  pupil.     Such  a  model  must 
ifc,  very  FtroDfr»  and    ejctremely  cheap.     I 
the  last,  because,  unless  tbey  are  cheap, 
iing  them  most  cannot  have  them, 
of  the  United  States  mip-ht  he  con- 
'rofewor  Lesley  ssusr^e»ts»  but  it  would 
mm  for  topographic  purpn«»P9  if  made  nf  any 
e  SIM.     Our  own  map  has  the  horizontal  ^cale 
re  miles  to  the  inch,  and  it  ijs  certAinly  as  large 
b*»  conveniently  handled  in  the  avera^  school  - 
But  taking  the  Grand  Cafion  district  af»  an 
»  of   what  migrht  be  done   with  both  scales 
usrini?   Mr,    Dutton's   profile,   extending"  from 
rk^Kont  plateau  southward  across  the  Qrand 
frtr  dat«»  we  should  have  the  following^  pro- 


IJWl     * 

*    below  fFi»     ' 

'■    ufl7 

11:1   "   nb^TcfS)    * 

•*  Mm 

1,868    ' 

*   below  Our- 

*'  .(JiM(l 

i  fijttureN  are  a  sufficient  proof  of  the  impracti- 
f  ,..^1.  .riET  a  model  of  any  large  tiectioo  of 
'  xa|pi;«niting^  the  vertical  scale,  to 
►  aply  reproducing  it  with  any  degree 
Our  map,  coni>tructed  with  the  hori- 
»,(K)0  feet  to  the  inch,  that  is^  the  same 
vwrtii'al*  would  be  about  IG  rods  long  and  9 
id©.  Were  it  constructed  with  the  vertical 
le  same  as  the  horizontal.  Mount  Whitney 
but  .044  of  an  inch  high :  Mount  Washing- 
y  of  an  inch  ;  and  the  highest  point  in  Wis- 
.0058  of  ao  inch.     Our  moidel  has  attached  to 


it  one  of  the  summits  of  the  White  Mountains,  both 
scales  alike^  covering  a  rectangle  9  by  '*  inches,  and 
shows  in  itself  Just  what  the  eiTect  of  exaggeration 
is.  For  my  part,  when  I  think  of  a  mountain  valley 
represented  on  the  model,  I  think  of  it  as  0*5  times 
wider  than  it  is  in  the  model :  and  I  Iwlieve  that 
pupils,  if  properly  taught,  will  do  so.  F.  H.  Ki^iO. 
Biver  rails.  Wit. 


A  national  universit7. 

The  issn*^  of  Smetice  for  Dec.  H,  18H'i,  contains  an 
article  on  *A  national  university,*  with  such  refer- 
ence to  my  conn*'Ction  with  the  action  of  the  Na- 
tional educational  association  on  this  subject,  some 
years  ago,  as  may  be  thought  to  demand  my  atten- 
tion. 

In  so  far  as  the  article  in  (question  deals  with  the 
National  educational  association  and  it^  committee 
on  a  national  university,  it  is  almost  wholly  devoid 
of  truth,  as«  I  proceed  to  show,  with  8uch  fulness  as  a 
reasonable  anofinent  of  apace  will  allow. 

1.  How  does  the  author  of  that  article  know 
**  there  is  no  evidence  that  the  committee  ever  did 
any  active  work  "  ?  The  assertion  is  a  bold  one.  un- 
tempered  by  any  qualiBcation  whatever.  And  yet 
the  chairman  of  that  committee,  having  first  sought 
to  bring  the  originst^ir  of  this  and  other  misrepre- 
sentations before  the  bar  of  the  national  as«ioc»ation, 
at  I>etroit;,  in  1874,  that  he  might  then  and  there  be 
openly  confuted,  bims«>ir  appeared  with  proof  that  a 
large  amount  of  work,  in  conference,  by  correspond- 
ence, and  by  the  repeated  ptinting  and  circulation  of 
successive  draughts  of  a  bill,  had  been  done  by  it,  all 
through  a  period  of  years. 

2.  There  is  equal  faldity  in  the  statement  that  '*  Dr. 
Hoyt,  although  chairman  of  the  committee  of  the 
national  association,  hod  never  i>eeo  able  to  get  th^t 
committee  together,  and  ib  [the  bill]  was  therefore 
essentially  a  bill  presented  by  a  private  citizen." 
Pixibably  there  never  was  a  meeting  of  any  commit- 
tee, C(»mposed^  as  this  wa«),  of  memlierH  Troni  €acb 
and  every  state  in  the  union,  at  which  every  mentber 
was  present ;  but  to  say,  on  this  account^  tbat  a  com- 
mittee, many  of  whose  members  bad  repeatedly  con- 
ferred with  each  other  on  the  subject  asH^med  them, 
never  had  a  meeting,  would  be  a  u^e  of  terms  of 
which  no  reasonable  person  would  approve.  As  a 
matter  of  fact,  the  members  of  the  committee  who 
attended  the  sessions  of  the  association  during  the 
year**  in  question  conferred  with  t*ach  other :  while 
all  of  the  members  were  repeatedly  communicated 
with,  and  had  a  voice  in  the  matter  und*'r  consideni- 
tion,  as  truly  as  though  every  one  had  been  present 
at  the  meetings.  Moreover,  every  rejiort  of  the  com- 
mittee so  agreed  upon  by  conference  and  correspond* 
ence,  and  presented  to  the  association,  wa«  adopted 
by  that  great  body  without  one  dissenting  voice. 
And,  as  for  the  bill  at  length  presented  to  congress^ 
it  was  as  truly  matured  by  the  committee  as  any  bill 
was  ever  matured  by  any  committee  ;  for  the  three 
suceaisiire  tentative  draughts  of  it,  each  embodying 
some  new  amendment  or  amendments,  genenUiy  con- 
curred  in,  were  swe rally  sent  to  every  member  of 
the  committee,  for  renewed  conside ration.  More 
than  this,  copies  of  the  bill,  ai  amended  from  time 
to  time,  were  also  sent  to  a  large  number  of  other 
learned  gentlemen  and  statesmen  throughout  the 
land,  for  their  criticism  and  suggestions. 

WhUe,  therefore,  the  bill  was  drawn  by  the  chair- 
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man  (after  years  of  careful  sftuily  of  univ-emty 
education,  and  a  critical  inspection  of  every  impor- 
tant university  in  the  wnrld)  and  recHved  Imt  few 
modificatioDs,  as  the  result  of  its  sucoi^ssiTe  rounds, 
it  waa  prepared  by  authority  of  the  national  anBoeia- 
tiofi,  and  also  embodied  the  conseniiH  of  a  still  lar^jer 
number  of  persons  deeply  interested  in  the  effort 
thu.*  made  to  advance  the  interests  of  university 
eilucation  in  America.  In  a  word,  it  was  a  bill 
authorized  and  practically  approved  by  the  national 
association,  and  no  amount  of  petti foiri^inf;  can  efface 
the  record  of  the  almost  unprecedenteil  unanimity 
with  which  it  waa  so  anthorized  and  approved. 

3,  Again :  oothini;  could  bfl  more  ai^toni^hiniirlv 
false  than  the  statement  that  ** neither  hill  [the  one 
under  consideration  and  another  one  presented  «iur- 
mg;  the  n&tne  session  of  con^'ress]  was  KQpj>orted  by 
anybody  in  any  way/'  For  the  records  of  the  bnuse 
of  representatives  will  sibow  that  the  bill  matured  by 
the  national  university  committee  waa  not  only  fully 
Cjoasidered  by  the  committee  on  education  and  labor 
of  that  honorable  body,  but  w*as  at  length  reported 
in  a  strong  and  able  manner  with  the  unanimous 
recomm<*ndation  that  it  pass^  as  will  app  ^ur  from  the 
i!oncludin^  passage  of  tha  report  as  published  by  the 
house : — 

**If,  then,  it  be  true,  as  the  committee  have  briefly 
endeavored  to  show,  that  our  i^nnntrv  is  at  present 
wanting  in  th**  facilities  for  the  bipffiest  culture  in 
many  departments  of  leaminj?  :  and  if  it  be  true  that 
a  central  university,  besides  meeting  this  demand, 
would  quicken,  <>treogthen,  and  systematize  the  schools 
of  the  country  from  the  lowest  to  the  hitfhest ;  that 
it  would  increase  the  amount  and  the  love  of  pure 
leaminf?,  now  too  little  appreciated  by  our  people, 
and  so  improve  the  intellectunl  and  social  status  of 
the  nation  ;  that  it  would  tend  to  homogieoeity  of 
sentiment,  and  thus  ^tren^then  the  unity  and 
)>atriotisni  of  the  people  ;  that  by  gathering?'  at  its 
seat  distin|<uished  mavauLH,  not  only  of  our  own  but 
other  lands,  it  would  eventually  make  of  nur  national 
capital  the  intellectual  centre  of  the  world,  and  so 
help  the  United  States  of  America  to  rank  first  and 
highest  amoni?  the  enlij^htened  nations  of  the  earth, — 
then  is  it  most  mnnifestly  the  duty  of  congress  to 
establish  and  amply  eadow  such  a  university  at  the 
earliest  possible  day. 

*'  The  committee  therefore  affirm  their  approval 
of  the  bill,  and  recommend  its  pasaaf^e  by  the  house/^ 

4.  Last  of  all,  I  call  attention  to  the  eublime  self- 
complacency  with  which,  in  the  face  of  all  his  super- 
licialitv  of  inquiry  and  Hippaucy  of  statement,  the 
writer  under  notice  deals  with  the  able  and  learned 
secretary  of  the  interior  and  with  the  merits?  of  the 
national  university  question  ;  telling  us  (gravely,  as 
a  final  settlement  of  the  whole  matter,  that.  "  by  all 
the  would-h«  bi^oe factors  of  American  tducation, 
many  of  the  difficulticH  in  the  way  of  eBtabhshiiig  a 
national  university  have  been  overlooked,'^  And 
tbia  the  dictum  of  a  writer  who,  in  a  discuhsiou 
involving  matters  of  persona]  justice  as  well  as  of 
public  interest,  has  been  content  to  rely  on  ex-parte 
testimony,  —  this  hts  ej^-cathedra  condemnation  of  a 
propo-sition  first  made  by  Washington,  afterwards 
supported  by  a  number  of  his  most  distinguished 
successors  in  the  presidential  office,  and  still  more 
recently  approved  by  such  statesmen  as  Sumner, 
Howe,  SchurZf  Hoar,  IngalU,  and  Lamar;  by  such 
men  of  science  as  Agassis.  Peirce,  Shater,  Henry, 
and  Baird ;   by  the  beads  of  nearly  ail  the  univer- 


sities of  the  United  States  :  and  by  the  largfctt 
ciatian  of  educators  in  the  world . 

After  this  extraordinary  manifestation,  it  da 
not  seem  worth  whUe  to  descant  upon  our  cr  ' 
notions  concerning  the  evils  of  *  free  edocati'io  *  in 
of  what  he  is  pleased  to  call  *the  |» 
ment/  The  demonstration  of  their  < 
been  bo  often  made,  in  the  past,  by  t-<i.n  iin 
are  indeed  leaders,  that  it  need  not  bo  repeai 
unle4$   there    should   at  length    appear    some 

*  leader  of  e«]ucation "  bold  enough  to  expre«ia 

*  nn  American  principles.'  Up  to  this  time»  sol  _ 
aa  I  know,  but  one  man  in  the  United  Stat»«, 
especially  entitled  by  his  position  to  be  heard  on  lfa« 
subject  of  a  national  university,  has  it  '  '  u'lin^ 
the  measure.  Nor  is  it  easy  to  8«e  \  beral 
minded  friend  of  American  educatiua  ,^.  ,^...  .^pp 
the  general  propofiition  to  fnuod  and  amply  ovui^ 
one  great  institution  for  post  graduate  work,  plants 
in  the  midst  of  the  many  important  scientific  eati 
lishments,  as  well  as  libraries,  provided  by  the  goii 
ernment,  and  so  planned  as  to  sustain  helpful  rela' 
tiouN  t>  all  the  universities,  colleger,  and  cooitooti 
schools  of  the  country.                       John  W.  Hoyt. 

Ciieyenne,  W.  T^Jan.  11. 


Temperature  of  the  moon. 

My  first  communicftlion  on  the  temperature  oft 
moon  was  regarded  as  supplementary  and  confin 
tory,  and  not  controversial  ;  my  second  one,  a*  I 
correction  of  an  erroneous  view  of  my  position  I 
hastily  formed.  Something  further  here  seed 
necessary  with  regard  to  mj  *  hypothetical  mooa,' 
'  an  absolutely  airless  body  ^  with  *  equal  relaJtiv* 
radiating  and  absorbing  powers,'  and  the  '  end* 
list  of  limitations.*  Unfortunately  thia  is  a  snbje 
in  whatever  way  we  lonk  at  it,  in  which  hypothec 
not  altogether  certain  have  to  lie  adopted,  and 
which  we  have  to  be  i^atisfied  with  approximate  l 
sult».  subject  t<i  limitations.  But  my  bypothettOI 
moon  is  very  much  like  the  real  moon  as  it  has  co 
to  me  from  pbysicifts  and  astronomers.  More  than 
a  quarter  of  a  century  ago,  Stewart  established  th^ 
equality  of  the  radiating  and  absorbing  powers  f^ 
each  kind  of  heat- ray ^  and  so,  of  course,  for  all « 
lectively.  But  this  was  from  experiments  in  wh 
there  was  not  much  difference  between  the  temp 
ature  of  the  absorbing  body  and  the  body  from  wh 
the  heat  was  radiated  ;  and  this  law  has  been 
tended,  without  sufficient  warrant,  to  aU  cases,  ho 
ever  great  tliis  difference  of  temperature.     Profei 

Tait,  less  than  two  years  since  ('  Heat,'  18S4),  in  j    

Vng  the  usuaI  definition  of  the  equality  of  radiatinf 
and  absorbing  powers,  adds  the  conditions  of  a  dark 
body  and  of  equality  of  temperatures,  but  iniin«»- 
diately  after  adds,  '*  We  asmime,  with  probabititr. 
that  these  latter  conditions  are  not  necessary.*^ 

In  my  paper  on  the  *  Temperature  of  the  atmos- 
phere and  the  earth^s  surface  *  (Professional  paper  oC 
the  signal-service,  No,  KJ),  1  thought  it  best  to  make 
a  distinction  between  the  heat  received  from  the 
sun  and  that  from  terrestrial  bodies  of  ordinary 
temperature.  This  was  suggeateil  by  experimento 
made  by  De  la  Provostage  and  Desains,  from  whia* 
it  appeared  that  polished  metals  reflected  more,  aa 
consequently  absorbeil  ]e8».  of  the  heat  received  fra| 
the  sun,  than  from  a  Locatelli  lamp.  According]^ 
throughout  that  paper,  a  is  used  to  represent 
absorbing  power  of  a  body  for  beat  from  terrestiii 
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ortlinary   temjH^rature?,   anil    a;»   for   that 
ETin  ;  and  thi^  dititirK't  ji»n  is  maiie  throu^rh- 
'  *^'^  Dumerous  equations  into    which  the 
"f  the  !»un  ent4er«» 

ry  for  this,  which  at  the  time  was  con- 

igbly  probable,  is  now  fully  shown  by 

-  recent  very  intereBtiDier  and  unportant 

ninciit*  on  invisible  heat  spectra  (^rn^r,  joiirn, 

',  Jtauary.  l8H<i).     It  re<^|Uirefl  a  clance  only  at  the 

representation  of  hit*  r<?svilt*i  (plate  iii.)  to  5c?e 

en  th*3  teniy>eratures  of  the  bo<lies  differ,  the 

ijf  ^Hiwer  of  the  bniy  of  lower  temperature, 

for  tbfi  h«at  of  a   body  of    higher   t4^mp  era  tare,  is 

inattr  than  the  radiating  power  at  the  end  of  the 

ritnifli  of  #»hort   wave-lengtht^,  and  the  reverse  at 
0(h«r  ♦♦nd.     Hence,  where  there  is  selective  ab- 
lorptaoD.  Ri»  there  ueuaUy  b  more  or  letts  where  any 
fait  of  the  heat  is  reflected,  the  radiating  and   ab« 
flrbmg  power*  of  a  boily.    for   the   heat-rays  as  a 
vImIk  may  not  lie  equal     If  the  reflected  heat  were 
rttirtkifrabli*.  and  T»*«Htly  of  the  rays  of  either  end  of 
Trnrn.  the  diffrrence  might  be  considerable, 
unt  of  heat  reflected  by  the  moon  is  probably 
-4  than  that  radiated,  and  the  white  light  of 
II  dties   not  indicate  that  there  is   mnch,    if 
-  '^  f'tiou.  There  cannot,  therefore,  he 
rween  the  radiating  and  absorbing 
.  ,..    ,.._   :i  for  the  sun's  heat-ray«  taken  col- 
;^:;l•^'iy.     Xbe  litUe  difference  which  there  may  be 
^  ul  I    r>f  ruurae,  affect  my   result   slightly.     If  the 
ij  fK>wer  were  a  little  greater  than  the  ladi- 
,  '*«r»   then    the    temperature   of   the   moon 
ri  have  tu  be  a  little  higher  to  radiate  as  moch 
B   It   leceives   and    absorbs,     tt  is  seen  from 
......... I  ..  *u^i  i|,(,  potigiible  inequality  of  radiat- 

power*  has  not  wen  overkxiked, 

i  for  in  my  paper  referred  to  above, 

^  n  there  was  scarcely  a  sti^picion   with 

'   general  applicability  of  the  law.     But 

Ufrt    ^x»sible   effect  on   my  result  was  con- 

■  if    too  little    consequence  to  refer  to    in    a 

tion  on  a  matter  in  which,  at  best, 

V  approximate  results.     It  is  true 

\    of  the    radiating  and    absorbing 

Tie  of  my  condition!,  and  that  the  result 

lie  only   for  this  assumed  equality,  and 

iJi   'km  therefore  one  of  the  *  limitations.'     But 

ritif  it**em  that  the  *  airless  body  *  should  \w  put 

:l*fss  list  ;*  for  I  think  that  astronomers 

fly,  if  not  quite,  unanimous  in  the  opin- 

I.     moon  has   no  atmosphere    which  can 

U.I    vl  its  radiations. 

n,i  h  iiig,  strictly,  are  for  mean  or  stationary 
^Mlr^^unly;  but  they  are  applicable  without 
•ttMiM-  ,  If  ,.r  to  the  case  of  the  varying  distance  of 
lb»  mr«n,  on  Oiceount  of  the  slowness  with  which  the 
obrtasicv  and  the  corresponding  temperature  change, 
Witii  n*giird  to  the  lunar  diurnal  variations,  the  cou- 
iBBkn»  determine  nothing  more  than  the  limit  lieyond 
^Urh  the  maximnm  temperature  of  any  part  of  the 
vamn\  dUk  cannot  go*  but  this  is  all  that  has  been 
tkiaiM,  If  the  method  is  not  of  general  application, 
ftf  Unf  r««ults  de^iuoed  extremely  accurate,  I  think 
A#f  mry  i*^  t'^  Hf  c^enpi^^ii  where  we,  as  yet,  know 


iCim 


lean 


mmFKxXs 

^ikm  itt»f>  ffi .   iiwiL  Mj<' 
(  ain  aorry    Ifr.    Ij\ 
mnftt   to  say 


iw»4  of  Kepler  werfl  im- 

tiHlandinif  they    did    not 

1.1     f  ..  rrrirbations. 

to    have 

-^   subjects. 


Im  tii«r»  sre   ai*oy  ttungBf  aomewhat  in  common 


with  our  separate  lines  of  research,  which  I  would 
like  to  discuss  in  a  candid  and  friendly  manner, 

Wm.    FEaREL, 

W««hfoKtOD,  Jan.  9H, 

Professor  Newcomb's  address  before  the  Ameri- 
can  society  for  psychical  research. 

In  your  editorial  note  of  Jan,  29,  on  Professor 
Newcomb's  preaideolial  address  to  the  American 
society  for  psychical  research,  reference  ia  made  to 
his  *  very  acu1>e  observotion '  that  in  certain  draw* 
ings  published  by  the  English  society  as  apparent 
results  of  tbought-transferrence,  "  the  line*  join  {wr- 
fectly«  as  would  be  the  case  with  the  work  of  a 
draughtsman  who  could  see,  and  this  too  in  the 
drawings  made  blindfold/'  You  go  on  to  *ay  Tlmf^ 
*  the  natural  inference  is  that  there  was  ^  .  - 
trickery;*  and  you  add,  that  the  English  socicLy  t. 
work  *  bears  the  character  of  that  of  amateurs  and 
enthuj^iAsts.'  I  think  you  ought,  in  justice,  to  let 
your  readers  know  that  the  drawings  particularly 
referred  to  in  the  address  were  five  in  number.  Of 
the  series  to  which  three  of  these  belong,  it  is  con- 
spicuously said,  in  the  accompanying  report,  that, 
'  as  regards  the  bandage  rouud  his  eyes,'  the 
draughtsman  '  sometimes  pullf  it  down  before  he 
begins  to  draw/  The  two  other  drawings  belong  to 
a  series  which  the  report  says  were  executed  while 
the  draughtsman  *  remained  blindfolded."  But,  if 
Professor  New  comb  will  himself  try  to  reproduce 
these  drawings  with  his  eyes  closed,  he  may  perhaps 
bo  led  to  agree  that  their  accuracy  con  hardly  be 
deemed  U}  fall  outside  the  range  attainablv  by  the 
muscidar  sense  alone,  especially  if  aided  by  a  little 
practice.  To  braud  as  dupes  and  enthumsts  (on  the 
strength  of  this  single  "  acute  ol>servation  ')  a  set  of 
gentlemen  as  careful  as  these  English  Investigators 
have  proved  to  be,  seems  to  me  singularly  unjust. 

WiLUJUf  Jamks. 
Cambridge,  Mass.,  Jan,  80, 

Death  of  Father  Gaetano  Chterid, 

Prehistoric  archeology  in  Italy  has  just  met  with  a 
mORt  serious  losis  in  the  sudden  death,  on  the  8th  of 
last  month,  of  Father  Gaetano  Chierici,  professor  in 
the  college  at  Keggio,  in  Emilia,  and  director  of  the 
admirable  Museum  of  antiquities,  in  that  city,  lu 
association  with  Professor  Strobel  of  Parma,  and 
Professor  Pigorini,  director  of  the  Ethnographic  mu- 
seum, at  Rome,  he  founded,  and  has  continued  to 
edit,  the  Bulhiino  di  paletnotugia  Italiona^  a  iiioutlily 
journal  of  prehistoric  science,  now  enteriug  upon  ite 
twelfth  year.  Indefatigable  in  his  jirehistoric  explo* 
rations^  be  is  best  knowu  for  bis  investigations  of 
the  remarkable  Tertevtat'^s  of  Emilia,  which  have 
established  the  existence  of  the  age  of  bronxe  in  that 
country.  His  last  work  was  to  superintend  the  exca- 
vation and  transport  to  Reggiu  of  tieveral  tombs  from 
a  very  ancient  cemetery  discovered  at  Renedello, 
near  Brescia.  This  seems  to  belong  to  a  period  of 
transition  from  the  age  of  polished  stone  to  a  time 
when  weapons  of  copper  were  used,  anterior  to  the 
age  of  bronze.  Chierici  believed  that  they  are  re- 
mains of  the  ancient,  obscure  Pelasgic  race. 

It  is  proposed  to  place  a  simple  bust  to  the  memory 
of  this  modest  and  learned  ectHesiastie  in  the  museum 
which  he  so  admirably  arranged  and  illustrated,  aud 
of  which  he  deservea  to  be  called  the  founder.     Con- 
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tributioDs  for  this  purpose  are  asked  of  Italian  pale- 
ethnologists,  and  of  sach  foreign  friends  as  majr 
choose  to  forward  their  offerings  to  Professor  Pelh- 
grino  Strobel,  at  Parma.  Henry  W.  Haynxs. 

Boston ,  Feb.  1. 

The  moon's  atmosphere. 

I  would  be  glad  if  James  Freeman  Clarke  would 
explain  the  projection  of  a  planet  on  the  moon's  face 
by  the  refraction  of  an  atmosphere,  as  implied  in  his 
letter  to  Science  of  Jan.  8.  Would  not  the  rays  from 
the  planet  pass  through  the  atmosphere  in  a  curve, 
and  reach  the  eye  of  the  observer  in  a  tangent  to 
that  curve  at  the  point  where  it  leaves  the  atmos- 
phere ?  If  so,  then,  as  this  tangent  would  lie  without 
the  moon's  disk,  the  planet  could  not,  by  refraction, 
appear  projected  upon  it.  W.  G.  Blish. 

Niles,  Miob.,  Jan.  81. 

After  reading  the  question  by  Mr.  Blish  in  regard 
to  the  phenomenon  described  by  me,  viz.,  of  the  pro- 
jection of  the  disk  of  Jupiter  on  the  face  of  the  moon 
at  the  moment  of  occultation.  I  addressed  notes  to 
Prof.  Edward  C.  Pickering  of  Harvard  observatory, 
and  Prof.  B.  A.  Gk>uid,  asking  for  their  opinions  in 
the  matter.  Both  have  kindly  answered  me.  and  I 
transmit  a  portion  of  their  letters  for  publication. 
It  will  be  seen  that  they  ag^ree  in  the  main  with  Mr. 
Blish,  that  refraction  by  a  lunar  atmosphere  can 
hardly  explain  the  phenomenon. 

Jakes  Freeman  Clarke. 
Jamaica  Plain,  Mass.,  Feb.  1. 

[From  Professor  Plokering.] 

''  A  homogeneous  and  quiet  lunar  atmosphere 
would  pretty  certainly  not  account  for  the  apparent 
projdction  uf  a  star  or  planet  on  the  disk  of  the 
moon,  although  a  disturbance  in  the  atmosphere, 
either  of  the  moon  or  of  the  earth,  might  momenta- 
rily confuse  the  images  viewed  through  it.  I  should 
prefer  explaining  the  phenomenon  by  the  physiologi- 
cal effect  of  irradiation,  which  increases  the  apparent 
size  of  bright  objects,  and  so  might  make  two  disks 
seem  to  overlap  each  other  when  they  were  merely 
tangent." 

[From  Professor  Gould.J 

*'  The  phenomenon  which  you  observed,  is,  I  am 
inclined  to  believe,  by  no  means  an  uncommon  one, 
although,  as  is  natural,  the  published  accounts  of  it 
relate  chiefly  to  bright  fixed  stars,  rather  than  to 
planets. 

*' I  fear  that  refraction  by  a  hypothetical  atmos- 
phere would  not  explain  the  phenomenon  adequately, 
although  it  seems  to  me  that  Mr.  Blish  has  overstated 
his  case,  and  that  the  ray  emerging  from  the  atmos- 
phere would  not  necessarily  be  tangent  to  the  curve 
at  the  point  of  emergence.  Turning  to  Herschel's 
'  Outlines  of  astronomy,'  —  a  convenient  though  not 
altogether  trustworthy  book,  —  I  find  the  same  phe- 
nomenon mentioned  in  a  footnote  to  art.  414.  He 
speaks  of  it  as  an  *  optical  illusion,'  which  perhaps  it 
is ;  but  calling  it  by  that  name  does  not  explain  it. 
I  myself  have  seen  it,  and  believe  that  it  has 
been  noted  by  most  observers  of  occultations,  and  I 
have  seen  attempts  to  explain  it  by  '  irradiation  '  and 
by  indentations  in  the  moon's  limb  ;  but  I  have  never 
seen  any  explanation  which  has  appeared  to  me 
satisfactory.  It  belongs  to  the  same  class  of  phe- 
nomena as  the  '  black  ligament,'  seen  when  an  in- 
ferior planet  transits  the  solar  disk.    This  has  never, 


to    ray    knowledge,    been    satisfactorily    explain 
either." 


Festoon  clouds  of  a  tornado. 

The  clouds  so  termed  by  your  recent  corresponds 
were  more  strikingly  exhibited  than  I  remember  e\ 
to  have  seen  them,  on  the  17th  of  June,  1882.  Th 
formed  the  under  surface  of  the  hi^h  advanced  sh< 
overhanging  the  memorable  tornado  that  destroy 
Iowa  college  and  one-third  of  the  town  of  Qrinnc 
Other  terms  referred  to  by  your  correspondent  mo 
properly  describe  the  appearance,  such  as  sand-ba^ 
droplets,  mamroiUary  cloud,  or  they  might  be  spok 
of  as  innumerable  filled  pockets  hanging  from  t 
under  surface  of  the  sheet.  It  was  first  seen  by  i 
in  the  western  sky  at  7  P.X.,  after  a  bright  suit 
day.  Near  8  p.m.  the  whole  west  was  Sled  wi 
heavy  clouds  transfused  with  gold.  A  fierce  thund< 
storm  followed,  and  passed  by.  Immediately  afl 
this  there  was  a  dead  calm  for  a  brief  time,  a 
then,  at  8.45  p.m.,  the  sudden  destructive  funo 
cloud.  It  was  a  local  storm,  traced  a  handred  mil 
more  or  less. 

Since  then  I  have  watched  every  threatening  si 
and  have  noticed  the  same  phenomenon,  less  str 
ingly  shown,  in  at  least  a  dozen  instances,  alike 
local  or  limited  thunder  gusts,  widely  extend 
storms,  and  in  rainless  skies  overspread  by  wi 
looking  clouds.  A  splendid  exhibition  of  the  li 
mentioned  was  sieen  at  sunset  last  summer.  T 
whole  sky  was  overcast  by  gilded  cloud  showing  t 
*  sand-bag '  feature,  but  in  larger  bags,  either  ah 
lutely  so,  or  because  drifting  at  a  medium  clou 
height  and  overhead.  No  evidence  of  rain,  nor  a 
unusual  surface  winds,  preceded,  attended,  or  follow 
on  this  occasion.  H.  W.  P. 

QriDoeU,  To. 

Death-rates  among:  college  graduates. 

The  recent  death  of  Charles  W.  Sanborn  of  N< 
Hampshire  is  the  occasion  for  calling  attention  t< 
remarkable  fact. 

His  death  is  the  first  that  has  occurred  in  the  Da 
mouth  college  class  of  1872.  Sixty-nine  men  grac 
ated,  and  for  thirteen  and  one  half  years  their  na 
ber  has  continued  unbroken  by  death.  The  Chand! 
scientific  class  of  the  same  year  early  lost  one  m 
from  eleven  who  graduated. 

The  deaths  in  the  two  preceding  and  nine  8ucce< 
ing  classes  to  1872  are  recorded  as  follows  :  — 


Class. 

1    No, 

.  graduated. 

'    Deaths  since  graduatlo 

1870 

1 

50 

11 

1871 

68 

1878 

71 

1874 

63 

1                          * 

l^:6 

j 

4H 

1                                                                    4 

1876 

1 

63 

1H77 

1 

54 

187« 

74 

1H79 

1 

46 

1880 

48* 

i              1 

1881 

: 

49 

1              ® 

*ODe  died  lust  before   commencement,  and  reoeh 
degree  post  obit.^  but  is  not  included  here. 

Edwin  J.  Babtle' 
Jan.  18. 
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FISH  AJ^D  FAMINE  IN  INDIA. 

Faytn'E  seems  to  thrE>ai«>n  with  defiinu'tion  the 
fWJplc  «f  no  [mvi  of  the  world  ^o  often  as  that  of 
IndiA :  imd  the  query  ha^i  often  misen  in  the  inind 
of  thf  writer  w^hy  the  tish-ftwHl  of  that  great  eni- 
fm  was  not  utilized  in  \Ui  prevention  to  a  i^r^ater 
ettPlit.  The  vast  peninsula  of  Hindostan  is  mr- 
nrnndKi  by  tropical  seas ;  ite  shores  are  low,  and 
^eal€d  by  lagoonH ;  its  interior  is  penetrated  by 
jcmit  rivifTB  ;  its  list  of  eflihle  fiRhes  ir  an  exceed- 
ingly long  one.  It  would  t*eem  as  though  more 
iccoimt  ought  to  be  made  of  this  food-aupply 
tkiA  appeal^  to  be  the  case. 

Finhernien  liave  formed  a  Bejiarate  ca«t6  in  India 
tram  t^arUent  timej?.  Originally  it  was  subdividod 
i&to  those  who  pursued  their  calling  in  the  ojten 
•I4  Jind  thoee  who  fisheHl  inland  waters ;  but 
Dow  this  distinction  is  lost  in  iiiot^t  dintrict^,  Tlie 
Tcoainfi  of  a  patriarchal  organization  of  the  caste 
—to  whose  history  many  figures  prominent 
Hlticjilly  may  be  recalled  —  still  exist,  for  the 
fi»h*'nuen  acknowledge  several  hereditary  chiefs, 
t«eh  of  whom  exercises  prit^stly  control  over  a 
«^itle  extent  of  const,  and  h  a  finid  referee  in  all 
mhd  or  family  diaputes.  Subsidiary-  to  them  are 
i»w  chiefs  over  groupei  of  villages,  and  elective 
keadmen  presiding  each  ovtT  a  single  hamlet. 
Th««>  chief**  decide  disputes,  are  present  at  mar- 
fia^  and  reUgious  ceremonies,  often  arrange  tht^ 
wwrk  of  the  viUagc,  collect  goveruiMout  dut'i^,  and 
iw^iTp  fined  and  fees,  much  of  which  the  lower 
oflWrM  must  pass  on  to  their  superiors. 

TTte  general  degeneracy  of  the  sea- fishing  in- 
tiTwl  caiised  the  Indian  government  nnx^ntly  to 
•nt  un  foot  an  investigation,  which  was  placed  in 
tht  liandM  of  Dr.  Francis  Day,  who  recounted  hin 
Tmiltfl  in  an  intelligent  paf»er  read  before  the  late 
(Wm-h^  exhiljitiffn  in  Ij*mdon.  It  api^ears  from 
tfeii  tlutl  the  key  to  comimrative  pro-Hi>erity  or 
miiery  umong  this  class  of  the  iK>pulatiou  is  foimd 
to  the  word  *8alt>'  The  only  object  of  getting 
Mi^b,  which  go  in  schools,  and  may  be  captured 
b  Urge  quantities  at  a  time  (^jeyond  the  trifle 
ikfe  to  h&  consumed  freeh  on  the  shore),  is  to  prc^ 
•■^  Uwin  for  gnbeequent  use.  This  can  be  done 
hw  Aw^i^^^  which  is  an  imcertain  way,  and  results 
T  or  lem  putridity,  or  by  the  use  of  Bait. 
^  t  only  Ijeen  made  from  sea- water  by 
mja  mnce  ancient  times,  but  in  certain 


regions  of  the  coast,  an  in  western  Madras,  saline 
eartha  are  found  which  form  an  imjH^rfect  sub- 
stitute. 

Former  British  ruler»  placed  a  heavy  tax  not 
only  on  the  iinjw>rtation  and  manufacture  of  gr>o<l 
salt*  but  even  taxeti  the  colli»ction  of  the  f»oc»r 
saJt-earth  ;  tlmae  impt^itions  %'aried  in  ditTerent 
districts,  and  in  Kt>me  have  been  removed.  Sur- 
veying the  whole  seacofist,  it  is  now  seen  that 
wherever  salt  was  dear,  except  in  a  few  places 
8Upi>«>rted  by  a  brisk  local  demand  (as  in  the 
vicinity  of  large  cities),  the  fish-curer's  trade  was 
destroyed,  and  hence  the  fishermen  were  greatly 
depressed,  decreasing  in  numl)er8,  and  seeking  to 
become  lx>atmen  or  sailors ;  that  fish  salted  with 
taxed  or  monopoly  salt  was  simply  a  luxiuy  for 
the  rich,  and  valuable  as  an  export,  so  that  the 
pot:»r  had  to  consume  their  fish  putrid,  or  save  it 
for  a  short  time  by  immersing  it  in  sea*water  and 
drying  in  the  sun  :  and  that  which  is  preparetl 
with  the  salt-earth  keeps  badly;  and  |)redisposes 
the  consumer  to  disetise.  The  uniiiist4t)cahle  re- 
sult of  this  tax  has  been  to  discoumge  anrl 
leesenj  if  not  uiioUy  to  niin,  a  large  proportion 
of  the  fcxMJl-pr<  Mincing  population  of  the  empire. 
Moreover,  it  has  brought  about  not  only  this 
si^ecial  harm,  but  harm  to  the  general  pubUc, 
whose  food-siii*]>ly  m  thus  not  only  greatly  di- 
minished, but  is  put  at  an  abnormally  high  price, 
since  all  the  fishermen  have  now  sunken  into  the 
hands  of  the  money-lenders  to  whose  advances  of 
capital  they  owe  t!ieir  al>ility  to  do  any  thing 
at  ail,  jmd  to  whom  the  whole  catch  mtiat  be 
turned  over  as  goon  as  taken* 

The  fresh- water  fishes  dilTer  in  many  resiWM'tfl 
from  marine  ones.  Wherever  any  quantity  of 
fresh  water  exists  in  the  east,  fishes  are  certain 
to  lie  foimd,  all  the  way  from  sea- level  to  near 
the  summit  of  high  moim tains.  In  India  this 
is  particularly  true,  and  the  jxuple  fislj  in  rivers, 
lakes,  irrigation  canals,  tanks,  clitchcs,  swamps, 
and  inundat4*<l  fields;  and,  as  fishing  is  a  less 
lalxnious  occupaticjn  than  agriculture,  the  punsuit 
is  in  high  favor  in  those  ease-loving  latitudes. 

In  olden  times,  under  native  rule,  the  fisheries 
were  lield  as  royalties,  and  mostly  were  let  out  to 
contractors,  who  retained  the  sole  right  to  sell 
fish,  but  issued  licenstHi,  on  i>aynient,  pternxitting 
families  to  catch  for  their  own  use.  Remains  of 
this  custom,  in  one  form  or  another,  still  exist. 
Along  the  Himalayas,  in  the  Kangra  and  other 
district's,  the  i)t^tty  rajahs  adopted  another  plan. 
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selling  licenses  to  supply  the  markets,  and  also 
to  catch  with  small  nets  for  table  use.  This  was 
the  plan  in  Burmah  also,  while  the  erection  of 
weirs  was  greatly  restricted,  or,  in  some  regions, 
prohibited  altogether. 

Under  British  rule  these  regulations  have  lost 
force,  and  notions  once  distinct  as  to  fishing 
privileges  and  rights  have  become  confused.  At 
first  fishermen  and  fishing  implements  were  both 
taxed,  besides  the  leasing  fees  of  the  fishing- 
grounds.  Gradually  these  were  removed,  and 
many  fisheries  were  made  free ;  but  this  intended 
boon  has  proved  an  evil,  as  was  the  case  with 
the  sea-fisheries.  Now  the  inland  fisheries  are 
open  to  all.  When  whole  districts  were  let  to 
contractors,  they  were  not  so  short-sighted  as  to 
permit  indiscriminate  destruction ;  but  now  every- 
body does  as  he  likes,  when  he  likes,  and  how  he 
likes.  Every  device  that  can  be  thought  of  is 
called  into  use.  As  soon  as  the  monsoon  has  set 
in,  and  the  fry  begin  to  move,  women  and  children 
daily  search  for  them  in  all  the  sheltered  spots 
to  which  they  retire  for  rest  or  hiding.  Nets  that 
would  not  let  a  mosquito  pass,  and  even  solid 
cloths,  are  used  for  raking  out  the  last  one  of 
these  fingerlings.  So  soon  as  fish  commence 
moving  up  the  rivers  for  the  purpose  of  breeding, 
so  soon  begins  the  work  of  destruction,  aided  by 
every  implement  of  capture  which  human  in- 
genuity can  invent,  not  even  excepting  the  scoop- 
ing-up  of  whole  deposits  of  fresh  ova,  and  the 
wholesale  poisoning  of  streams.  When  the  few 
agile  survivors  have  succeeded  in  running  the 
gauntlet  of  weirs,  traps,  wicker  baskets,  and 
nets,  of  every  size  and  shape,  these  are  all  re- 
versed, and  set  in  waiting  for  their  return  to  the 
sea.  The  rod-fishing  for  raahaseer,  the  principal 
game-fish  of  northern  India,  is  utterly  ruined  in 
many  districts.  Even  fishes^  eggs  do  not  escape  the 
general  himt  to  which  the  persecuted  finny-tribes 
are  subjected  ;  for  these  are  collected  to  be  made 
into  cakes,  which  are  thought  a  great  delicacy. 

The  result  of  all  this  heedlessness  and  indis- 
criminate destruction  is  already  apparent,  and  is 
at  last  exciting  the  anxious  attention  of  the  rulers 
of  India.  The  professional  fishermen  of  the  em- 
pire have  decreased  in  numbers,  and  their  villages 
are  declining  into  deeper  and  deeper  poverty.  In 
the  markets  fish-food  commands  a  higher  rate  than 
naturally  belongs  to  it,  and  there  is  prospect  of  its 
steady  rise.  The  longer  this  goes  on,  the  more 
fish  becomes  a  luxury  for  the  rich,  instead  of  a 
common  resource  for  the  poor,  as  seems  to  be  its 
natural  level ;  and  it  affords  to  other  nations,  as 
well  as  India,  an  example  of  the  poor  policy  of 
placing  no  restrictions  upon  the  harvest  of  sea 
and  river.  Ernest  Ingebsoll. 


THE  MOUSE-PLAQUE  OF  BRAZIL, 

It  is  well  kno^-n  that  the  fauna  of  America, 
especially  that  of  the  higher  animals,  presents  a 
large  number  of  peculiar  types.  Not  only  many 
of  the  lesser  groups,  but  sometimes  whole  familieB 
of  cosmopolitan  orders,  such  as  apes,  opossums, 
etc.,  we  find  distinctly  separated  from  those  of  the 
old  world  by  some  genmd  peculiarity.  The  in- 
digenous mice  of  America  differ  from  those  of  the 
eastern  hemisphere  in  some  features  of  dentition, 
and  also  show  a  considerable  variance  in  their 
habits. 

The  larger  number  of  all  the  native  species  be- 
long to  a  single  genus,  Hesperomys,  of  which  in 
Brazil  a  dozen  or  more  are  known,  differing  in  size 
from  that  of  the  ordinary  mouse  to  that  of  the 
largest  rat.  They  do  not  invade  dwellings  except 
under  unusual  circumstances,  but  mostly  live  in 
burrows  of  greater  or  less  extent ;  some  not  less 
than  seven  or  eight  feet  in  length,  widened  at  the 
end  into  a  large  excavation  or  chamber,  which  is 
filled  with  grass.  They  are  onmivorous  in  their 
habits,  feeding  indifferently  upon  grass,  seeds,  and 
flesh.  Their  enemies  are  numerous,  the  more  im- 
portant of  which  are  various  snakes,  and  espe- 
cially the  tiger-cat  and  fox.  A  large  dipterous  in- 
sect, a  bot-fly,  is  also  parasitic  upon  many,  the 
larvae  of  which  are  as  large  as  the  end  of  one's 
finger,  and  biurow  beneath  the  skin. 

Under  ordinary  circumstances  they  are  not  at 
all  abundant,  so  that  at  times  naturalists  can 
secure  specimens  of  many  species  only  with  dif- 
ficulty. The  almost  inconceivable  increase  and 
abundance  during  certain  years,  to  such  an  extent 
that  they  become  a  national  calamity,  is  thus  the 
more  remarkable.  In  the  colony  of  Louren^o  one 
of  these  remarkable  visitations  has  thus  been  de- 
scribed.' In  the  months  of  May  and  June,  187C, 
they  suddenly  appeared  in  enormous  numbers. 
They  invaded  the  maize-fields  in  such  great  num- 
bers that  the  com  seemed  literally  alive  with  them, 
destroying  in  a  few  days  every  thing  that  was 
edible  ;  and  where,  but  a  short  time  before,  bushels 
of  grain  might  have  been  harvested,  not  an  ear 
remained,  and  the  noise  produced  by  their  nib- 
bling and  climbing  was  audible  for  a  considerable 
distance.  After  the  corn-fields  were  devastated, 
the  potatoes  next  received  their  attention.  Only 
the  largest  were  eaten  in  the  ground :  such  as 
were  transportable  were  carried  away,  and  hidden 
in  hollow  trees  or  other  retreats  for  future  use. 
Gk)urds  and  pumpkins,  even  the  hardest,  were 
gnawed  through  and  eaten.  Of  green  food,  such 
as  clover,  oats,  barley,  not  a  leaf  was  left  standing : 

>  Zur  kenntniM  der  brasllUnlBohen  mftuse  and  mliue- 
plafcen.    Dr.  H.  von  Ihring,  JTomimm,  Deoember,  186S. 
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ev\0O  weeds  were  cut  down,  and  the  inner  parts 
eaten  out. 

In  the  houses  the  strugglr  for  existence  of  these 
loo^-tiuled  invaders  was  titily  amazing.  Id  many 
of  the  dwellings  hundreds  were  kilJe<i  in  a  single 
dny.  The  cats  could  contribute  but  little  aid,  fight'* 
ing  such  a  plague  %  for  not  only  were  many  of  the 
rate  so  large  that  it  woidd  liave  been  an  unequal 
conteBt,  but  by  tlieir  great  nimiber  they  drove  the 
cats  actually  from  the  hou8e«,  not  to  return  until 
tlie  plague  was  pa^itHl,  Nothings  except  what  way 
compoeed  of  iroD»  etone,  or  glass,  was  spared  froni 
thear  destructiveness  :  fumiture,  clothee,  hats, 
booits,  bixiks,  —  every  thing  bore  the  traces  of 
their  teeth*  Tliey  gnawed  the  htxifs  of  cows  and 
homn  in  the  etableSf  literally  ate  up  fatted  hogs, 
Mill  dften  bit  away  tlie  hair  of  peisonfl  during  Bleep. 
They  penetrated  all  ajmrtments,  and  gnawetl 
their  way  through  Ixiards  and  walls  of  houses. 
Ditcher  that  were  dug  alK>ut  granaries  ilid  not  suf- 
fice :  the  mice  would  climb  over  each  other  in 
lie  comer  or  other,  and  thus  reach  the  top. 

Tlie  foregoing  account  of  one  occurrence  in 
Lotin*n<;o  will  suffice  to  show  to  what  an  extent 
the  plftgtie  reaches.  The  same  province  liad  suf- 
fesred  similarly  in  1843  and  lft63,  and  in  all  proiia- 
ity  will  again  in  1889.  Our  astonishment  at  the 
ige  appearance  and  disapiM-arance  of  such 
"swarms  of  animal  life  is  greatly  incrcjised  when 
we  perceive  in  what  a  close  relation  of  cause  and 
efre<^t  it  stands  with  the  presence  or  absence  of 
food-snpi»ly ;  and  probably  nowhere  among  the 
'brate  animals  is  tlie  relation  more  apparent 
here. 

Tilts  food-supply  i«  derived  from  the  seeds  of  a 
hu)^e  liamboo-gras*  (Taquary  or  Cresciuma)  grow- 
ing throughout  Brazil.  This  grass  grows  in  dense 
thickets  to  the  height  of  thirty  or  forty  feet,  and 
bfmrs  a  very  large  quantity  of  seed.  Its  natural 
hiatory  is  rejuarkable.  At  regular  intervals,  vary- 
ing ID  the  different  species  from  six  to  thirty 
jean,  it  matures  -and  bloom,'*,  and  then  disap- 
pears. Yet  more  remarkable  ir«  theimiformity  with 
w^hidi  it  atUiins  raaturtty  throughout  an  entire 
prorince,  if  not  the  whole  southern  part  of  Brazil. 

Similar  plagues,  though  far  leas  in  extent «  have 
occurred  in  Euroj^e,  in  which  the  field-mice  nn- 
acoountably  appeared  in  greatly  increased  num- 
bers. One  may  well  think  what  would  be  the 
result  were  tlieae  little,  ahuost  insignificant 
creatures  everywhere  in  such  wise  to  take  the 
a^oendency.  When  one  considers  that  on  an  aver- 
a^  of  e^'ery  one  or  two  months  from  five  to  eight 
joung  are  Ixirn,  and  that  these  young  becouie 
mature  in  a  few  montlis  themselves,  he  will  not 
br  aurprised  to  know  that  a  single  pair  of  the  com- 
•nan  fleld*mice,  in  the  course  of  a  single  sumoier, 


would  increase  to  twenty-three  thousand  Individ* 
iials.  Could  all  the  conditions  which  now  keep 
them  in  check  b©  removed,  every  living  thing 
upon  the  earth  would  be  consumed  in  a  hall- 
dosen  years. 


BEE-HIVES  AND  BEE-HABITS, 

One  of  the  substantial  improvements  in  bee- 
hives made  in  tlie  la^t  few  years  is  the  ammge^ 
ment  whereby  the  frames  holding  the  combs  can 
be  c|iiickly  and  easily  turned  up  side  down.  The 
beet  arrangement  of  the  several  trieti  is  where  the 
rectangular  frame  holding  the  comb  revolves  on 
pivots  fastene*!  at  the  central  point  of  the  end- 
bars,  within  a  half -frame  just  enough  larger  to 
permit  the  full  frame  to  turn.  The  half-frame 
has  the  projecting  top-bar  of  the  usual  Langstroth 
frajue,  and  the  half  end-ljars  receive  the  pivots 
of  the  inner  frame  at  their  lower  ends.  Two 
years'  ejqjcrience  shows  me  tlint  these  frames  are 
a  success. 

But  why  this  inversion  of  frames  and  combs  in 
the  hi%'es?  As  is  well  known,  bees  only  attach 
their  com  1ms  lirmly  at  top  and  upper  portions  of 
the  lateral  etlges.  It  is  probable  that  in  past  ages 
our  honey-ljcfB  attached  their  combs  to  limbs  of 
trees,  uh  Apis  ilorsata  does  to-day,  and  as  our 
honey-bees  do  in  exceptional  teases :  hence  the 
strong  instinct  to  attach  firmly  al>i»ve,  slightly  at 
the  sides,  and  not  at  all  below.  By  inverting  the 
frames  we  take  advantage  of  this  habit,  and 
secure  firm  attachment  on  all  sid^»s,  thus  making 
tlie  ctunljs  secure  for  ahippiug,  and  less  apt  to 
break  out  when  we  are  extracting  or  manipu- 
lating them  for  any  purpose. 

Another  invariable  habit  with  bees  is  to  place 
their  briMxl  below  the  honey  in  the  combs.  Thus 
we  alw^ays  find  honey  at  the  top  of  the  comb,  and 
the  brood  at  the  bottom.  Every  bee- k eerier  is 
also  aware  that  it  is  not  always  easy  to  induce 
the  bees  to  leave  the  brood-chamber  l»elow.  and 
pass  t<?  tlie  set^tions  alx>ve,  when  we  desire  to 
secure  the  comb-honey.  But  it  is  found,  that  if 
we  invert  our  frames  just  as  the  honey  harvest 
commences,  thus  throwing  the  hone}*  below  the 
brood,  the  bees  at  once,  true  to  their  instinct, 
pass  into  the  sections,  as  they  wish  honey 
above  their  br<XKl :  and  so  we  not  only  get  the 
freshly  gathered  stcires,  but  the  honey  previously 
stored  in  the  brood -4*hamber  carried  into  the 
sections  above,  just  where  we  desire  it,  and  all 
space  l^low  vacateil  for  the  brood,  wliich  is  also 
desii-able. 

Not  only  is  it  dt^sirable  to  invert  the  brtXKb 
frames,  but  the  sections  as  well-  This  sec-vires 
more   firm  attachment  of   the  combs  in  the  sec- 
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tiona.  and  haatens  tht^  filling  and  capping,  which 
i8  alwayp  more  quickly  and  Bjieedily  tlone  at  the 
top  than  at  the  bottom.  It  ia  more  than  likely 
that  the  future  hive  will  be  bo  constructed  that 
the  entire  luve,  a^  well  as  the  crate  holding  the 
sections,  can  be  inverted  at  pleasure.  Tliis  will 
g^ive  all  the  advantages  named  above  with  the 
legist  possible  expense  of  time.  The  changing  of 
the  comb  does  no  injury  in  any  way,  and  m 
thought,  by  thoee  who  have  tried  it  most,  to 
prevent  swarmiJig.  Turning  the  oombe  o^er 
causes  the  bees  to  tear  dowTi  the  queen-cells. 

Tlie  late  Mr,  Samuel  Wagoner  suggested  that 
the  laying  of  fecundated  eggs  (those  which  de- 
velop into  females)  or  unfecundated  (t!io»c?  which 
produce  drones)  was  automatic,  and  not  an  act  of 
vohtioij.  The  «nmU  worker-celk,  he  said,  would 
compress  the  fjueen^s  abdomen,  and  tluis  force 
Uae  sperm-cells  from  the  dpernmtbeea,  and  the 
eggs  woulil  be  hnpregnated.  The  larger  drone- 
cells  woulil  fail  to  exert  this  necessary  com- 
preei^ion,  and  so  the  eggs  would  jmiss  unfecun- 
dated. 

Bee-keGi>tT8  now  generally  tbhik  that  the  queen 
is  no  such  nxaehine.  Why  the  muHcular  upparatUH 
connecteil  with  the  sfK^nnath^.'ca,  except  tiiat  it  is 
to  be  used  voluutnrily  to  extrude  the  HptTumtozoa 
as  the  (pieen  may  desii-e  ?  Sometimes  worker- 
I'ellM  just  started  receive  eg^  which  always  de- 
velop into  worker  or  female  Ix^es.  Heiv  the  cells 
could  not  compress  the  qiieen'»  abdomen.  TTie 
quet»n  also  lays  fecundated  et;gB  iu  the  quctnj- 
cells,  which  iin*  burger  even  tlian  the  ccJIh  which 
receive  the  unfecundated  eggs,  —  the  HtHcalle<l 
di^^ne-cells.  That  this  act  of  adding  or  with- 
holding the  spenn -colls  from  the  eggs  is  an  act 
of  volition  on  the  part  of  the  queen,  is  further 
Ijroved  in  the  fact  that  young  que*.^ns,  just  be- 
ginning tf>  lay,  often  scatter  drone-eggs  here  ami 
there  iu  worker  or  the  small  cells.  These,  of 
course,  prcKluce  drones,  which  only  vary  from 
the  usual  drones  in  their  smaller  size,  wliich  is 
necessitated  by  the  smaller  cells.  This  is  obvi- 
ously a  mistiike,  and  seldom  cK^curs  after  the  first 
two  or  three  days  of  the  ijue^^n's  life.  Now,  may 
we  not  consider  Uiis  the  result  of  inexjierience, 
the  mistake  of  a  novice?  The  cjueen  has  never 
yet  used  the  complex  muscular  apparatus  of  the 
Bpermatheea,  and  at  first  fails  in  her  attempt  to 
work  it  satisfactorily.  Boon  she  gains  by  ex- 
perience, and  nuikes  no  more  fai  hires.  To  assert 
this  is  no  more  irrational  than  to  say  that  a 
colt  will  stmnble  and  fall  when  it  first  Ix^gins  to 
walk. 

The  observations  of  Sir  John  Lul>bock  and 
others  as  to  wasjis  bear  directly  on  tlvis  question. 
He  finds  that  the  mother-wasp  invariably  stocks 


tht*  cell  where  the  unimpregnoted  ••gg  —  the  one 
that  is  to  produce  the  male,  which  is  f 
bly  smaller  than  tlie  female  — is  depoM 
a    less   numl>er  of  insects  than  the  otit    v*  i 
the  impregnated  egg  which  is  to  develop  iru 
female  is  placed.     Here  we  see  tliat  the  moil -r 
wasp  not  only  knows  the  kind  of  on  egg  ^\w  1^ 
to  lay,  but  she  pro\4sions  the  ceUs  with  exict 
reference  to  the  necessities  of  the  c^a^e.     Astlu^ 
wasp  puts  just  so  many  insects  in  each  cell,  it  in 
evident  that  she  has  learned  to  count.     Who  f 
he   so    prejudiced  as   to  say  that   her   waspsb^ 
does  not  consider  her  act  in  laying  the 
egg,  and  does  not  tliink  and  plan  her  ma 
acts  looking  to  the  larders  of  her  yet  unli 
We  all  know  how  close  the  relationship  betwe 
wasps  and  bees  is.     Now,  if  a  wasp  realizes  ^ 
she  is  doing  as  she  adils  or  withholds  the  speri 
cells,  to  such  an  extent  that  it  influences  her  daill 
acts,  and  modltles  her  performance  of  daily  duti*5 
who  shall  say  that  the  queen-lx^,  of  higher  devd 
opment  and  structure,  does  not  think   upon 
acts  as  she  places  the  eggs  in  worker  or  dron 
cells?    Here,  then,  is  another  proof  that  egg-U]j 
ing  with  the  queen  is  a  matter  of  intelligent 
lition  ;  and  far  be  it  from   me  to  say  that 
queen  does  not  consider  I  he  ftiae  of   lier  ho 
tlie  size  of  her  family,  and  the  condition  of 
birder,   as  sfie  passes  in   stately   mein   over 
comljs,    stocking   tlie   worker  or  drone    ix. 
circumstances  dictate.     If  such  voliti»*n 
cretion  are  exercised,  tt  makes  plain  nuuiy  |n.*cri 
iarities  noticed    in   studying   bee**.      It   makea  I 
easy  to  mjderstand  why  tliere  is  so  much 
tion  as  to  the  s warming-habit,  drone^productio 
etc.,  of  different  colonies  of  bees.     Enr^h   iiu 
has  her  own  notions.  A.  J.  OioK,  1 

LEGIBILITY  OF   LE'lTERS   OF    THE 
ALPHABET, 

Mr.  James  Cattkli^  has  recently  published 
Mind  the  results  of  studies  upon  brain  an<l  ey<» 
inertia,  of  which  the  following  will  Ije  found  of 
interest,  Si;>me  alphal>ets  are  harder  to  see  than 
others,  and  the  diffen-nt  lettere  of  tlie  same  alplia^ 
bet  are  not  equally  legible,  Reading  is  one 
the  largest  fact<tr8  in  our  modem  life,  but  at 
same  time  a  thoroughly  artificial  act.  Here,  \ 
everywhere  in  nature,  the  orgtinism  shows  itj 
[lower  of  accommtHlating  itself  t<:i  its  environment, 
but  the  huge  iiercentage  of  chiUken  who  becon 
shortsighted  and  weak-eye<l,  and  suffer  from  hea 
liches.  gives  us  sharfj  warning,  and  puts  us 
our  guard,  lest  these  diseases  become  hereditary 
Considering  the  immense  tension  put.  of  nece 
sity.  upon  eye  and  brain,  it  is  of  the  most  vit 
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iaiiJortaDcc*  to  relieve  th^ui  by  uBiiig  the  i>rinte<i 
ajrtnU^l^  which  can  \)e  rea<1  with  the  letwt  ef- 
f  ipft  anfl  strain.  Experinienta  are  not  necessary 
Y^  show  tliat  books  (esijecially  achcml  -  books) 
bo  printed  in  larg^e,  clear  ty]xs  but 
tits  may  lead  us  to  determine  the  most 
favorable  type.  It  seems  probable  that  the  use 
of  two  varietiea  of  letters,  capital  and  HmaU,  is 
tdant  of  a  hurt  than  help  to  the  eye  and  brain.  All 
Qmamiuiti  on  the  letters  hinder  :  consequently  the 
ttennan  type  is  injurious.  The  simplest  gei^nietri- 
cat  forma  seem  the  eaaieet  to  isee.  The  line**  must 
nol  be  too  thin.  We  seem  to  judKe  the  letters 
tram  the  thiok  lined,  and  it  is  doubtful  whether 
%  k  advantagfoiiM  to  use  thin  lUid  thick  lines 
in  printing.  From  all  these  considerations,  it 
«pm8  tliat  our  printing-presa  has  not  improved 
on  the  alphabet  u»ed  by  the  Romans.  **Our 
/Hmciimtion-marks  are  hard  to  see»  and,  I  think. 


*|uiU*  ittielcsK.     It  seems  Ui  me  far  l>etter  to  replace 

'"r,   wt  ail   events,    supplement)   Iheni    by  spaces 

=    tlif   words,  corresponding  in  length   to 

ases  in   the  thought,  or,  what  is  the  Siirae 

lianic.  to   the   pauses  which   should   be   matie  in 

reeling   the   passage  aloud.     Such   a  metho<l  of 

imtieating  to  the  eye  the  pauses  in  the  sense  would 

ftol  only  make  reading  easier,  but  would  teach  us 

iu  tiiink  more  dearly. 

**Aji  1  have  already  statecl,  not  only  are  some 
Xjym  harder  to  see  than  otht^rs,  but  the  dilTen'nt 
>ri    llie   dame   alphabet    are    not    e<|uaily 
It  wras   found  that  certain  letters  were 
iy  correctly  read,  whereas  others  were  usu- 
mkread  or  not  seen  at  all.     Fifty -four  eeries 
niaiii'  wiUi  tlje  capital  Latin  letters :  conse- 


quent!}^ each  letter  was  used  370  times.  Out  of 
this  number  of  trials.  W  was  seen  241  times,  E 
only  68  times.  The  relative  legibility  of  the  dif» 
ferent  letters  is  clearly  sliown  in  the  fi^oire,  in 
which  the  ordinates  are  taken  proportional  to  the 
number  of  times  each  letter  was  read  correctly 
out  of  the  270  trials. 

Certain  letters,  as  S  and  C,  are  liard  to  recognize 
in  themselves ;  others  are  mistaken  for  letters 
similar  in  form,  as  in  the  case  of  O,  Q,  O,  and  C. 
Tlie  great  disadvantage  of  having  in  our  alpliabet 
letters  needlessly  difli(-ult  to  see  will  be  evident 
to  e\^ery  one.  '*  If  I  should  give  the  probable  time 
wasted  eac^h  day  thr€»ugh  a  single  letter,  on  E, 
being  needlessly  illegible,  it  would  seem  almost 
incredible ;  antl,  if  we  could  calculate  the  neces- 
sary strain  put  upon  eye  and  brain,  it  would  Ije 
still  more  appalling."  Now  that  we  know  which 
letters  are  the  most  illci^ible,  it  is  to  be  hoptHl  that 
some  attempt  will  be  maile  to  modify  them.  Our 
entire  alphalx*t  and  orthography  need  recasting  : 
we  have  several  altogether  useleei^  letters  (C,  Q, 
and  X).  and  there  are  numerous  sounds  for  which 
no  letters  exist.  In  modifying  the  present  letters, 
or  iutrotlucing  new  forms,  simplicity  and  dis- 
tinctnens  omst  bt'  sought  after,  and  experiments 
such  us  these  will  lie  the  best  test. 

**  Ex[:>eriment8  matle  on  the  small  letters  show  a 
similar  ditference  in  their  legibility.  Out  i>f  a 
huutlrtnl  trials,  ft  was  read  coiTectly  87  times,  tt 
only  2H  times.  The  order  of  distinctnt^sn  for  the 
small  lettei-8  is  aa  follows  ;  ti,  k\  m,  q,  h^  b^  jj,  tc,  n, 
/,  j\  f,  V,  «,  r,  o,  /,  T*,  <i,  ic,  y,  e,  i,  g,  e,  «. 
As  in  the  case  of  the  capital  letters^  some  letters 
are  hard  to  see  (es|jecially  f»,  g,  c,  and  .r)  owing 
to  their  form  ;  others  are  misread,  l»ecause  there 
are  certain  pairs  and  groups  in  which  the  letters 
are  similar.  A  Krouji  of  this  sRU't  is  loade  up  of 
the  slim  letters  ?,  j,  L  f,  f ,  which  are  constimtly 
mistaken  the  one  fcjr  the  other.  It  would  not  |>er- 
lm|j«  l>e  impossible  to  put  >  in  the  place  of  /,  and 
the  dot  shuuld  lie  left  away  from  /  (as  in  C  Jreek). 
It  seems  fil>3urd.  that,  in  printing,  ink  and  lead 
should  lit*  used  to  wear  i>ut  the  wye  and  brain.  I 
have  made  similar  determinations  for  the  capital 
and  small  German  letters,  but  these  should  be 
given  up.  Scientific  works  are  now  generally 
printed  in  the  Latin  type,  and  it  is  to  be  hoped 
that  it  will  soon  be  adopted  altogether.  At 
present,  however,  it  is  imptissible  to  get  the  books 
most  read  (Goethe,  forejcampte)  in  Latin  tyi>e." 

BLONDES  AND  BRUNETTES  IN  GERMANY, 

Within  the  last  few  years  the  German  govern- 
ment has  authorised  a  commLssion,  at  the  head  of 
which  is  Professor  Viichow,  to  collect  statistics  in 
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the  intereBts  of  anthropology  on  the  relative  propor- 
tions and  geograi>hictLl  diBtribution  of  blondes  an<l 
hninettes  in  the  German  empire.  Before  the  An- 
thro[)ological  congie^s  at  Carlsnihe,  Professor  Vir- 
chow  gave  an  account  of  the  results  of  these  obaer- 
irationa*  illustrating  his  remarks  by  cliograma.  An 
account  of  the  study^  together  with  the  Illustrations, 
will  appear  in  full  in  Germany. 

Tlie  study  included  all  children  of  hi'IrmiI  ag»' 
throughout  f  Jermany*  ThoHe  only  were  clasped  ae 
blondes  wlio  had  light  hair,  blue  eyes,  and  a  fair 
complexion.  The  brunettes  include*!  thi»&e  ^^'h^y 
luiil  black  hair  and  eyes,  though  the  complexion 
might  be  more  or  less  ffiir.  All  othei-s  were 
c lasted  as  mixeil,  including  thi>»e  with  gray  eyes. 
It  ia  to  be  regretted  that  the  same  melhoil  was  nut 
followed  in  Belgium,  where  similar  Btudiee  hati 
l»ec*n  in  pitigress,  no  that  a  direct  couiparisw^n  could 
bf  nijide, 

Tbirty-two  }ier  cent,  or  alnnxitt  a  third  of  the 
( iertnan  youths  are  blondes ;  14  per  cent  ai'e  bru- 
nettet* ;  while  all  the  rest,  54  i)er  cent,  nuitit  be 
claaHt^d  aa  mixed.  This  mixture  ih  not  a  homo 
geneous  one,  hut  mcludes  all  intenni*diate  varie- 
ties. One  claHH  of  the  German  population  forma 
a  detail  ieiJ  exception  to  thesi*  averages,  viz.»  the 
Jewa.  Jewiiih  children  show  only  1 1  ix?r  cent  of 
blondes,  but  42  per  cent  of  biimettes*.  Their  greater 
purity  of  race  itJ  nhown  by  the  small  ratio  of  the 
mixed  class  amon^t  them.  The  blond  type  is 
particularly  prevalent  in  Oldenburg  and  the  neigh- 
Ix-iring  more  n*)rtlierly  comnumities :  it  i»  rarest  in 
eaatem  Bavaria  and  in  jVlBace.  A  cmiton  (Wildes- 
liauflen)  in  Oldenburg  has  5fj  jM?r  cv nt  of  its  ixtpn- 
lation  blondes,  while  Roding,  a  town  in  the  second 
group.  Iian  only  t*  jx^r  cent,  a  difference  of  47  |>er 
cent.  The  fitrnier  has  only  4  brunettes  to  each  UK) 
inliabitants,  while  a  southern  town  in  Alsace  has  as 
many  as  81  to  lOtl  The  distnbution  of  the  blond 
type  is  much  wjiler  than  that  of  the  brunette 
type,  wJiich  ia  only  a  secondary  type,  A  canton 
in  Wurtemberg  shows  the  largest  ratio  of  the 
mixed  class,  iO  per  cent,  while  Pomerania  shows 
the  smallest,  40  i»er  cent.  Tlie  same  contrast  be- 
tween the  north  and  the  south  is  shown  in  Belgium 
and  in  Switzerland.  In  southern  Austria  the  bru- 
nette type  is  especiaJly  marked »  but  here  the 
mixture  with  the  Slavic  people  adds  a  complica- 
tion. 

What  Is  the  origin  of  tliie  dark  race  amongst 
tlie  Germans?  Ancient  writers  describe  them  as 
having  fair  hair  and  eyes.  One  can  assume  that 
the  immigrating  races  were  of  two  t3i>ea^— blondes 
and  brunettes.  But  this  would  not  account  for 
the  pi*esent  geographical  distribution,  or  ijerhaps 
a  gradual  transformation  has  taken  place  :  this  is 
improbable,  because  the  climatic  and  other  differ- 


ences between  nortli  and  south  Germaoy  are  not 
sufficient  to  bring  nhnut  such  marked  cliffei«DC«& 
The  tnie   explanation  is  suggested  by  the 
pro|)orti(m  of  the  mixed  class.    The  Germans  w«| 
blondes,  and  sjiread  to  the  east  and  south  as  f 
but  in  Hwitxerland  and  Alsace  they  encounterolj 
dark  rsce.  which  was  not  ex|)elled,  but  forced  i 
mixture  with  the  conquering  race.    The  gray  €p» 
are  an  indication  of  this  great  mixture  of  typi*, 
and  not  a  mark  of  a  third  type.     The  tiuestkoSj 
regarding  the  brunette  tvfie  must  be  reeolvwl  ia 
a  series  of  secondary  problems  conniM^tiT'd  with  t 
general  development  of  all  the  t^Tjes.      It  mil 
also  be  remembered  that  the  charact*'risti(M  " 
which  the  Germans  have  been  described  are 
peculiar  to  them,  but  are  common  to  other  antlilj 
pologically  different  nations,  of  which  the  ~ 
are  an  example,     Profe«»c»r  Virchow  expre^eJ  I 
opinion  that  a  comparative  study  of  this  questid 
in  dilTerent  Euroiiean  nations  would  be  of  , 
imi>ortunce. 

DEFOliMITJEB    OF    BONES    AMONG 
ANCIENT  PERUVIANS, 

Nearly  fifty  years  ago  Dr.  v.  Ts^^hudi,  in 
disinterment  of  a  number  of  Indian  graves  in 
vicinity  of  Lima,  found  one  containing  the  p 
of  tliree  skeletons,  in  which  the  Ismes  showd 
peculiar  deformities,  due  to  diseast*.  Tlie  grnvw 
were  near  the  fame<l  temple  of  Pachucamar: 
and  from  the  position,  as  well  as  the  associiild 
objects,  TtR^hutli  delennined  them  to  belong  Jw 
one  of  the  earUer  ep<»clis  of  the  Incas,  in  the  111*" 
teenth  century  of  tlie  Christian  era.  From 
act»ounts  given  by  the  native  Indians,  Tschutii 
learned  of  other  graves,  farther  muUi,  in  wlijrh 
numerous  skeletons  with  sbnilar  deformities  li»l 
Ijeen  found,  and  from  which  he  concluded  tlist 
tierBons  thus  atHicted  had  lj>een  buried  togetlier,  as 
has  l)e*jii  more  recently  done  with  the  bodies  of 
Hum}  dying  fnnn  cholera, 

Tlii^se  st>ecimens  were  studie<l  a  few  yean  later  b? 
Zsrhokke,  whofcnmd  the  deformatiQiii!  eo  ditferetii 
from  tln»He  prcxiuc^xl  by  otlier  known  causes,  Iht^^ 
he  pronounced  the  disease  a  new  one*  Very  r^ 
cently,  however,  the  lx>ne8  have  come  under  lU^ 
examination  of  Professor  Virchow,'  who  has  de*  ' 
tei-mined  the  cause  to  Iiave  been  the  affectio^^ 
descrilied  under  the  name  of  *  multip»le  exostosis— 
This  diseafic  is  one  of  tlie  rarest  known,  and  lat--^ 
only  been  recently  studied  and  described.  It  k> 
due  to  abn4>rmal  tlevelopment.  and  api^ears  mv^^ 
fretjuently  near  ih*-  ends  of  the  long  liones, 
suiting    in    reniarkalde    growths,    sometimes 

1  Utt^^e^  Irmukliaft  vurliiidi*rl«  knocbeii  ^ter  P«»ni*ti«^ 
van  Rud.  Vltchow,  Sit tuni/berichtc  d.  k,  preii«n«cVfi_ 
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s,  at  otlipr  times  as  long,  linn,  ivory 
I  nf  the  most  varied  shapes,  several  inches 
or  mnr^  in  length.  The  dise4i«e  is  more  or  le88 
benditury,  nevertheless  its  apparent  frequency 
ianoog  the  ancient  Incas  is  interesting. 

Of  more  esfiecial  interest*  however,  is  the  re- 
lation which  Virchow  surmiseii)  to  exist  between 
Urn  multipte  exoetoflis  and  tlie  bony  growths 
ImiDtl  with  remarkable  frequency  in  the  ear- 
moaiii  of  the  ancient  Peruvian  crania.  Nearly 
two  scores  nf  spectmens  have  lieen  deMcribeti, 
itj  which  t'ither  one  or  lx>th  auditory  canals  were 
laim'  or  le*«  tilled  with  bony  growths,  usually 
Dear  the  middle.  As  in  nearly  ail  the^e  cases  the 
peculiar  flattening  or  elongation  of  the  occipital 
fvgicm  occinrs  to  a  greater  or  lees  extent,  some 
kre  Assigned  this  as  the  cause.  Others  have 
timnglit  that  tlie  custom,  so  common  among  the 
Ibrw  and  other  non -civilized  races,  of  wearing 
m^  <»r  large  disks  of  metal  in  the  fleshy  ear,  had 
I  tlie  affection.  To  Iwith  of  the^se  \news  Vir- 
ject«.  Not  only  have  rases  been  observed 
aoiung  the  North  American  Indians  where  there 
■  DO  cnmiai  deformation,  but  in  the  Inca»  them- 
iriTw  deformed  skulls  without,  and  undeforraed 
dnilb  with,  the  exo8t<Jsis,  are  known.  The  very 
itmittion  custom  aniong  many  races  of  the  present 
day,  of  wearing  foreign  subtJtances  in  the  ears^  is 
flri  known  to  i^nnluce  tliis  result,  Tlie  author 
WieTw  tbeui  t^*  be  due  to  abnormal  <KSf*ification. 
^i  *  nature  either  closely  related  to.  or  identical 
witli»  that  in  other  jmrts  of  the  skeleton.  Why 
tbk  dtsenee  Sihould  have  occurred  with  such 
pmiKf  frequency  among  this  race  we  do  nt»t 
\axm,  and  we  can  only  K[>6ciilate  upon  the  extent 
Hat  it  affetHed  the  auilitioji.  The  effects  of  the 
dwaae  must  have  lieen  produced  in  childhood, 
(vohablj  rarly.  In  many  cases  the  audiUiry  canal 
ii  mlirhly  rli>s<ed  on  one  or  l>oth  sirles,  in  others 
much  narrowed.  That  it  must  have  diminiHlied 
\iat  power  of  hearing,  is  evident.  To  what  extent 
tlBolute  deafness  was  caused,  one  cannot  say. 

tJiMQB  \t:rsits  small  telescopes, 

TffF  rritiraJ  ol»erver  can   hardly  fail  to  have 
•  luring  the  jmst  few  years,  the  settinR-in 

-.Ut  reaction  against  Uie  monster  telescojjes 

in-i  their  capacity  for  advanced  astronomical 
work.  Pcrhaiis  this  is  not  better  defined  at  present 
iba  a  timtlcncy  to  reaction  merely  ;  and  it  seems 
to  have  hafl  its  origin  mainly  with  a  few  poa- 
of  medium^iased  instruraentB,  who,  per- 
,hN<i  n  their  efforts  to  procure  larger 

A  iiomer  who  has  had   e3£j>erience 

L|itation  of  different  kinds  of  oliserva- 
to  the  varying  capacity  of  different 


instruments  knows  very  well  that  there  is  work 
enough  of  a  sort  which  the  largest  tele^KJopes  only 
are  fitted  to  perform  in  the  beiit  manner  ;  and  he 
also  recognizes  the  fact  that  in  other  times  of  re- 
search, which  are  happUy  by  no  means  exhausted, 
the  suiall  tele®coiH?s  have  many  advantages  over 
the  large  ones.  But  these  relate  rather  to  the 
mechanical  than  to  the  optical  imrts  of  the  tele- 
scope. 

It  is  not  too  much  to  say  that  the  methods  pecul- 
iar to  the  opticians  of  the  jiresent  day  have  ad- 
vanced the  construction  of  the  telescope  to  a  degree 
of  perfection  which  far  surpasses  the  ap>>arent 
pcjssibilities  of  observational  astronomy  in  other 
directions.  If  the  optician  gives  the  astronomer  a 
practically  perfect  instrument,  and  the  latter  finds 
its  j>erformance  disapf pointing,  one  or  otlier  of 
three  things  will  he  tnie  :  eitlier  he  has  set  it 
uj)  in  a  l:>tid  atmosphere,  or  the  work  U%  which 
he  has  put  the  instrument  is  ill  adapted  to  it« 
si?;e,  or  (it  is  a  gm)d  thing  for  every  ambitious 
fledgling  to  institute  this  motlest  though  often 
disastrous  inquiry)  the  tremble  resides  in  the  cere- 
bn>t»ptJC4d  apparfitus  just  outside  the  eye-piece. 
Tlie  first  of  these  conditions  api>ear8  in  a  fair  way 
to  be  ]>artially  removed  in  tfie  early  future  by  the 
building  of  mountain  observatories  in  regions 
where  great  steadiness  of  the  upi^er  atmosphere  is 
insured  ;  the  six^oiid  gradually  removes  itself  with 
every  new  exi>erience  ;  while  the  third  ccmstitutes 
a  ver\'  serious  obstacle  to  the  pnjtgreas  of  the 
sciences  ;  for  what  can  the  conscientious  astronomer 
do  with  the  work  of  a  bad  ofiserver?  He  hesitates 
Uy  mingle  l>a<l  obaer\  ations  with  good  ones,  for  he 
cannot  tell  how  much  the  af^curacy  ^>f  the  final 
result  may  fie  imiwiired  x  nor  dt»es  he  like  to  reject 
the  Iwd  ones,  l»ecau6e  his  work  is  then  oi>en  to  the 
charge  of  iucompleteness  \  and,  besides,  the  Ijod 
observer  makes  it  an  invariable  rule  to  omit  all 
data  which  might  hel]>  the  theoretical  astronomer 
to  find  out  just  how  fjad  his  observations  are. 

Until  lately,  those  who  have  fieen  dis<mHsing  in 
astronomical  joumaLs  the  rehvtive  merits  of  large 
juid  of  small  telesco(>es  have  quite  overlook f»d  the 
astonishing  variation  in  the  eyeqKiw^T  of  different 
olieervers.  As  a  general  rule.  —  and  for  a  very 
obvious  reason,  ^  the  large  telescopes  come  into 
the  possessirjn  of  the  l>est  observers,  while  the 
weaker  eyes  and  hea^Is  nmst  continue  their  use  of 
the  smaller  instruments.  Notwithstanding  this 
natural  result  of  evolution,  the  lesser  telescope 
sometimes  seems  to  liave  the  greater  advantage. 
While  fully  realizing  the  superior  power  of  the 
great  tek«coi>e,  the  observer  using  it  has  learned 
to  be  very  cautious  in  pr*>nomicing  npon  what  he 
sees  :  but  the  imaginative  amateur  is  bcmnd  by  no 
such  resljictions ;    lie   is   free   to  conceive  what 
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ought  to  Ix^  ihi*\\\  ]Miints  U^  hin  spy-gUis^,  ainJ,  lo ! 
tht?re  it  is.  If.  tJien,  a  trained  obet^rver  with  a 
liir^r  teIe8CO|>e  fail^  to  verify  hi8  marvel »  what 
better  pnx>f  is  neecled  that  the  jEjt'at  telcmiopt^  is 
iDefTei^tive?  It  ia  aii  axiom  in  afltronomy,  that» 
when  once  a  discovery  m  made  with  a  large  tele- 
scope, the  object  can  always^  be  seen  with  a  Binaller 
one.  This  presumes,  of  course,  that  the  same  olv 
server  tmes  the  two  instnimente.  and  that  he 
knows  where  to  look  and  what  to  Icxik  for  with 
the  smaller  one.  And  this  in  no  wise  eonstitutt^ 
an  arKiiinent  fur  fnjnality  of  the  i^mall  tele»coiie 
with  the  larger ;  for  with  a  gtKKl  atniobj>here,  and 
th«*  hU|wrinr  lelei*<*oj»€?8  now  made,  it  is  never  trne 
that  tht»  natnre  of  any  celeHtial  objeet  can  lie  made 
out  w^ith  a  Hinall  teles*c^D|»e  which  a  larger  one  will 
fail  to  show*  more  witisfactorily.  Taken  in  connec- 
tion with  the  attempts  of  hite  years,  so  far  suc- 
ceseful,  to  *>t  yp  powerful  teleflcopee  on  mountain 
elevationH  w^here  a  correHfxindingly  perfect  atniot*- 
phere  ie  obtained,  the  future  uf  the  monster  tele- 
scope is  most  hojriefnl.  D,  P.  T. 

MAKING  A  ^EW  MERV  OAS/5. 

The  Russians  ha^'e  fixed  their  mind  a,  says  En- 
ffineering,  on  a  new  enterprise,  well  calcnlateil 
to  set  on  edge  the  teeth  of  Englifih  and  Indian 
statesmen.  This  is  no  other  than  the  formation 
of  a  new^  cmsis,  as  large  as  that  of  Merv,  along 
the  new^  fr<3ntier  tti  the  Qxns,  which  the  Afglian 
delimitation  commission  wiU  delineate  as  soon 
as  the  ftpring  weather  enables  it  to  quit  its 
winter  r|uarters  at  Tchameliajnbe.  Briefly,  the 
scheme,  which  is  said  to  be  a  sober  engineering 
•  desigu,  complete  in  all  details,  and  drawm  up  on 
the  spot  by  the  Hurveyors  of  tJeneral  AnnenkoIT, 
the  constructor  of  the  Transcaspian  railway,  pro- 
vides for  rutting  the  Iwink  of  the  Oxus  near 
Tchardjnlf  and  allowing  the  water  to  flow  afresh 
through  some  ancient  channels  running  in  the 
direction  of  5Ien% 

There  is  no  particular  novelty  in  the  idea,  the 
oasis  of  Khiva  i>eing  formed  entirely  of  country 
irrigateil  by  an  elal-M>rate  system  of  canalB  running 
out  frotn  the  Oxus  near  its  entrance  into  the  Aral 
8ea,  whilr^  the  Merv  i^asis  is  of  a  mm ilar  character* 
and  uises  up  ail  the  water  of  the  Murghab.  The 
channelB,  we  have  said,  alrc^ady  run  into  the 
desert  near  Tchardjni ;  and  a  careful  series  of 
leivels,  taken  during  the  autumn,  show%  that  if  the 
bonk  of  the  river  be  cut,  and  the  channels  cleared 
of  drift  in  one  or  two  places,  the  water  will  run 
freely  for  sixty  or  seventy  miles.  The  nomads 
can  then  be  left  to  manage  the  rest  of  the  business 
themselves  ;  for  the  natives  of  Merv  and  Khiva 
are  ejctremely  clever  in  making  irrigation  c^maJs, 


and  lUt*y  would  H|ie«Hjdy  etitablish  a  netvvork.  »ii 
convert  the  clayey  ex[)anse  novv  devoid  of  vi^ 
tation    into  a  green   tinsis,  m  fertile   na  nay 
central  Asia, 

Readers  of  O'Donovan^s  and  Marvin'^  liooksi 
Merv  will  not  have  forgiitten.  that  a«  far  i 
Turcomans    convey    water   from    the    Mm^h 
there  amnzing  productivenees  prevails,  aJthoog 
imniiiHiiatAdy   lieyond    is  a  deeert.      All    that 
rt*ally  ntM»ded.  therefore*  is  to  witlidraw  from 
Ox  us  a  sufHcient  quantity  of  water  (and  Anne 
kofTs  calculations  ghow   tliat  abundance  can  b?" 
spare*!),  and  a  year  woulil  1h»  suflicient  to  arale 
an   oa^is  ciijiable  of  Hupi>orting  a   t|uarter  of  i 
million  ix^ple.     In  that  case  Ruasia  could  imirclij 
troojiw   from   Askabad  and   Mt^rv  to  the  fartha 
parts  of  Tm-kestau,  and  dwjiatch  the  Tashk«< 
and  Samarcand   forces  through  Bokhara  to  M« 
and  8araklifl  in  retiu-n,  without  having  any  de 
to  traverse-  and  the   communications  nJong 
new   frontier   would   be    i>erfect.       As  the 
would   be  only   £lftO,fMlO,    no  doubt   w^hatever  I 
entertain pfl  in  Russia  that  AnnenkoflTs   prop 
will  \n^  ijccei>ted. 


Dr.  xVRiSTir»Es  Brezina  of  Vienna  has  pvil| 
lished  a  catalogue  of  the  line  coUfHLlron  of  met 
ites  in  the  Hofkabinet,  The  richest  coUeclio 
of  meteorites  are  th<js*e  of  the  rnuB«?ums  of  Londoi 
Vienna,  Pari>s.  ami  Calcutta.  On  May  1,  1H85,  tt|i 
Vienna  cotlection  contained  representations  of  \ 
genuine  falls.  Dr.  Brezina  aeoompanies  his  c 
logue  by  a  valuable  essay  on  the  origin  and  el 
fication  of  meteorites,  and  by  a  map  of  the  wo 
showing  the  localities  in  w^hich  the  Vienna 
mens  have  l>een  found. 

—  The   Remie  »tid-afn4ri4Xiine  of   !)€<?,    30 
nounces  the    organization    of    a    new    sclent 
sfxHety  in   Paris  mider  the  name,  *  Academic  ( 
rAmerique  latine/     The  academy  will  be  dividi] 
into  four  sections,  its  follows:  social  and  politic^ 
historical  and  literary  ;  geogmpbical  and  ethn 
gniphical ;  ei^onomical,  commercial,  and  financi^ 
It  will  lie  devoted  solely  to  the  Latin  nations 
America,  and  the  membership  will  lie  tiDliinit4) 
It  will  pulilrsh  a  bulletin  in  the  French,  Spanid 
and  Portuguese  languages. 

—  Extended  researches  by  F.  Emich  (C 

btftft  fur  agrik.  chernie)  show  that  the  purificati^j 
of  natural  waters  is  effected  almost    w*holly 
organic  agencies;  the  chemical  action  of  ojtou 
peroxide  of  hydrogen,  and  the  oxidation  from  1 
air,  exerting   hut   a  feeble   influence.     Tliia 
proveii  by  experiments  made  upon  water  in  whi< 
the  germs  had  been  destroyed  by  boiling. 
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^MMEXT  AND  CRITICISM. 

UFORNIA  TEOUT  (Salmo  »rideii)»  which 
restricted  geographical  range  on  the 
,  baa  been  extenBivelj  introduced  mto 
imt  of  the  eastern  and  middle  states 
the  agency  of  the  U.  S.  fisb  commtBsiou, 
|imig  of  188(^  ten  thousand  eggs  of  this 
ere  allotted  to  the  Misaotiri  fi^h  com- 
These  were  hatched  out  at  tlie  state 
^  nnd  the  fry  planted  in  tlie  head  waters 
Osage,  and  other  streams  of 
Ti  having  their  Bources  in  the 
L  ^rge,  flowing  springes  that  alxiund  in 
Hills.  Thret^  thonsand  were  planted  in 
waters  of  Spring  River»  a  tributary  of 
A  careful  inspetrtion  of  the  stream, 
^  summer  of  188r»,  by  the  comiui5«ioner 
for  Missouri,  and  otiiers,  who  were 
with  the  rainbow  trout ,  showed  the 
of  at  least  three  generations  resulting 
origizial  plant.  The  largest  in  size 
lietween  four  and  live  jKumdft  ;  those  of 
abse  misaaiured  from  fifteen  to  seventeen 
length;  while  the  immediate  sources 
^reom  swarmed  witli  thousands  of  tl»e 
lUt  from  four  to  five  inches  in  length, 
the  indications  of  success  thm*  afforded, 

rninsioner  of  (isheries  is  now  matur- 
an  extensive  scale  for  intrixiucing 
iw  trout  into  the  head  waters  of  all  the 
r  Missouri,  ArkanBas,  and  the  Indian 
which  have  their  sources  in  the  Ozark 
lie  area  to  be  oolonized  is  more  extensive 
famed  Adirondack  region  of  New  York, 
DOW  the  paradise  of  sportsmen.  The 
lire  clear  and  c4jld,  the  temijerature  of 
not  rising  above  5^°  F.  in  the  heat  of 
Tliey  have  every  characteristic  of  good 
BIB.  and  experiment  has  shown  their 
ftdaptation  to  this  purpose.  We  wonder 
has  neglected  so  inviting  a  field,  yet 
bformed  by  tlie  state  commissioner  of 
that  no  native  species  of  trout  is  found 
f  the  streams  that  rise  in  the  Ozark 
Die  explanation  will  probably  be  found 


when  we  know  accurately  the  history  of  the  de- 
velopment of  the  surface  features  of  the  interior 
of  the  continent  during  the  |)08t-plio<:*ene.  Be 
this  as  it  may,  it  seems  to  have  devolved  uix>n  the 
U.  S,  commission  to  enter  upon  and  utUize 
nature's  neglected  opportunities, 

LiKUTEKAKT  Dyer  of  the  U,  S.  hydrographic 
office  has  compiled  from  the  '  Monthly  pilot  charts  * 
a  hundred  or  more  accounts  by  giailors  of  the  use  of 
oil  to  lessen  the  dangerous  effects  of  the  •  combing ' 
of  heavy  seas  during  gales  of  wind.  The  hydro- 
graphic  oflSce  has  so  far  only  aimed  to  record  the 
experiences  of  mariners  as  reporteti  at  that  oflSce, 
and  has  not  taken  any  decided  ground  as  to  the 
merits  of  the  controversy.  The  mass  of  evidence 
collected  is  sufticient,  bowevert  to  warrant  the 
careful  testing  of  this  claim  of  the  efficacy  of 
oil  in  stilling  troubled  waters,  and  the  government 
should  at  an  early  day  detail  some  officer,  and 
supply  him  with  a  vessel,  that  proper  experiments 
may  be  made.  So  far  as  the  sailors'  yarns  go,  it 
appears  that  mineral  oils  are  not  so  effective  as 
vegetable  or  animal  oils ;  and  it  is  interesting  to 
note  that  their  evidence  has  led  some  of  the  in- 
surance companies  and  steamship  lines  to  insist 
upon  the  use  of  oil  when  occa,sion  should  require. 

Reltoion  in  colleges  is  a  subject  at  jiresent 
attracting  considerable  interest  from  the  attitxide 
which  Harvard  has  assumed  regartling  it  In  an 
animate<^l  discussion  lx?tween  Presidents  EUot  and 
McCosh,  at  the  last  meeting  of  the  Nineteenth 
century  club,  the  former  took  the  view  that  the 
unsectarian  college  was  the  most  useful^  but  by 
no  means  the  only  useful  kind  in  a  country  with 
no  establisbeti  church  and  no  dominant  sect ; 
wlule  Dr.  McCoeh  argued  in  favor  of  the  retention 
of  religion  in  colleges  on  account  of  both  pubUc 
and  individual  benefit.  Against  the  sectarian 
institutions,  said  President  Eliot,  objection  is 
urged  first  on  the  ground  that  they  perpetuate 
class  distinctions,  that  they  foster  intoler- 
ance and  narrow-mindedness,  and  that  they  do 
not  inculcate  strength  of  character.  These  objec- 
tions will,  of  course,  apply  strongly  only  to  the 
positive  class,  where  of  all  the  teachei-s  and 
students  is  required  a  rigid  conformance  with  the 
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religious  observanetss.  The  far  larger  number  of 
insUtutions,  however,  cK'^'upy  a  pOBition  inter- 
mediate  between  this  [xwitive,  thorough-goiiig 
deaominationaliBiii  and  unsectarianisiu ;  and  the 
objection  brought  against  such  is  that  their  posi- 
tion is  doubtful  and  uncertain,  and  their  ambi- 
guity a  positive  evil.  Tlie  advantage  of  tiie  nn- 
sectarian  &(*hool»  such  ji^s  Harvarfl,  is  that  ita 
position  is  unmiatiikable,  and  a  vohuitary  acti\nty 
in  religious  matters  is  stimulated,  while  no  attufk 
is  made  on  the  studetit^a  faitli.  The  officetR  and 
teachena  are  appointed  witliout  reference  to  dt^ 
nomination,  and  students  are  free  to  go  to  church 
or  not.  It  lias  the  disadvantage  of  not  ix»fiHejssing 
the  entire  support  of  any  denomination,  and  hence 
suffers  a  loss  of  power.  It  appears  to  Ix;  in- 
tUflFerent  to  religion,  though  in  reality  it  is  not. 
On  the  otlier  hand,  Dr.  McCosh  argued  that 
morality  could  not  be  taught  effectively  in  an 
institution  without  the  aid  of  religion  ;  that  w  hen 
religion  is  not  honored  in  a  college,  agnosticism 
will  prerail  among  the  students;  that  religion 
gives  higher  aims  and  nobler  ambitions,  while  its 
absence  destroys  zeal  and  a<^rtivity.  He  also  held 
that  the  period  of  college  life  was  that  in  which 
moral  and  religious  guidance  was  vaost  needed. 
He  Imew  that  it  was  ^xisaible  to  retain  a  lively 
interest  in  religion  without  sacrifice  of  tolerance 
and  religious  freedom. 


THE  EXTENSION  OF   COPYRIGHT. 

The  eighth  clause  of  the  eighth  eertif»n  of  the 
constitution  of  the  United  8tateB  grants  to  eon- 
gresa  the  fxiwer  *'to  promote  the  progress  of 
science  and  useful  arts,  by  securing  for  limited 
times  to  authors  and  inventors  the  exclusive 
right  to  their  respective  writings  and  discoveries," 
The  etfi>rt  now  making  to  revise  the  copyright 
law  looks  to  an  enlargement  of  the  operati<:>n  of 
this  clause.  Heretofore,  by  *  authors*  the  law  has 
meant  only  ■  citizens  of  the  United  States,  or 
residents  therein/  It  is  now  proposed  in  etfect  to 
strike  out  this  limitation,  and  give  *  exclusive 
right  *  *■  for  hmitctl  tiuies '  to  all  authors  who  may 
comply  with  the  conditions  of  the  statute  per- 
taining tci  copyright. 

At  a  ret*ent  hearing  l>efoTe  the  senate  committee 
on  patents,  I  offereti  w*hat  seemed  to  me  the  sini- 
plest,  most  direct,  and  most  retisonable  practical 
solution  of  the  i>roblems  involved  in  international 
copyright,  and  a  careful  consideration  of  all  the 
plans  proptJSCHi  has  only  confijuaed  my  confidence 
in  the  methtKl  which  1  outlined.  This  methotl  8Ui>- 
poses  the  present  law,  now  applicable  to  citizens 


of  the  Unitetl  States  only,  to  be  extended  to  any 
alien  wdio  will  accept  the  conditions  undt?r  whid 
an  American  author  lives.  Tlie  Amt*riam  aiilh 
nnist  enter  the  title  of  his  book  in  the  otfictM 
the  librarian  of  congress  ;  he  must  publish  hi 
Ixiiok  in  this  country,  recording  uf»on  every  co|i 
the  fact  that  he  has  taken  out  copyright ; 
within  ten  days  of  publication  he  must  dep 
tw*o  copies  of  his  l»ook  in  the  library  of  eoogr 
Then  only  is  his  titJe  in  his  literary  properly  com- 
plete. 

I  would  ask  nothing  more  and  nothing  less  cf 
the  foreigner.     I   woviJ<l   I'equire  him  to  nyjord 
his  title,  to  publish  his  lMX>k  liere,  and  to  defjcsit 
his  two  cojiies  in  the  librai-y  of  cijrigrcKS  within  t4 
davB  of  publication,  and  then  I  would  give  htd 
all   the   protection   which  the   law   gives   to  tb 
Americajj  author.     No  one  should  lie  allowed  ( 
print   his   book  except   his  own   agent,    and 
copies  from  other  countries  should  be  allowed  1 
come  in  to  interfere  with  the  edition  copyrights 
and  published  here. 

Probably  none  of  the  advocates  of  intematio 
copyright  w^iuld  seriously  object  to  this  methd 
as  regards  the  entry  of  the  title  and  the  deposit  < 
the  two  copies.  There  are  some,  however,  wh 
claim  that  the  foreigner  shall  not  have 
posed  uf>on  him  the  condition  which  rests  up 
the  native  autlior,  of  publication  in  this  coimo 
Why  not?  It  is  said  that  we  liave  been  unjii 
to  the  foreign  afithor,  and  that  now  this  Injiw 
is  w^orking  the  greater  injury  to  the  Americ 
author.  It  is  to  rejjair  tlie  wTong  that  we  nm 
proixiee  an  ainendment  of  the  statute.  The  mS^ 
rational  reparation  is  one  w*hich  ^vill  put  the  in 
authors  on  an  equality.  We  ask  that  tlie  EngliJ 
author  shah  accept  the  conditions  of  the  Aniericl 
author  in  America,  We  are  perfec^tly  willing  ( 
concede  tbiit  the  American  author  shall  submit  I 
the  conditions  of  the  English  author  in  Englan 

This  solution  of  the  copyright  problem  is 
more  based  upon  theoretical  fitness  than  it  is  up 
pradical  exjierience.  In  the  absence  of  any  ] 
ternational  legal  arrangement,  there  has  groti 
up  of  Lite  years,  between  England  and  Amerio 
an  international  business  arrangement. 
American  author  to-day  n>ay  secure  protectic^ 
for  his  bofik  in  EngUind  by  publishing  the 
twenty-four  hours  earher  than  he  [)u Wishes 
tliis  country.  An  English  author  may  secure  [ 
quasi  protection  for  his  book  on  this  tide  by  pul 
lishing  here  at  the  same  time  as  he  publishes  1 
hie  own  country.  The  distinction  in  the 
cast^  must  be  noticeti.  By  English  custom,  for 
fied,  I  think,  by  a  decision  of  a  minor  court »  i 
American  author's  bo<:>k  which  has  api^eare^l  t| 
England  a  day  earlier  tlian  in  the  author*^  cimib 
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tr>%  IS  ftci  far  prottH-teii  tliat  no  other  puMisher 
than  the  one  with  whom  the  author  has  arranged 
can  bring*  it  out.  There  is  no  such  law,  nor  even 
any  such  custom,  in  this  country.  But  so  great 
an  advanta^sre  has  an  American  publisher  over  his 
competitors,  when  l>y  previous  arrangement  he  is 
enabled  to  bring  out  an  American  edition  of  an 
English  iMKik  simiiltancNjusly  with  its  apptearance 
abroad,  that  he  rarely  hesitates  to  take  the  risk, 
and  he  pays  the  English  autlior  or  his  representa- 
tive well  for  this  advantage  of  simultaneous  pul> 
licmtioo. 

Now,  what  tha  EngliBhman  is  doing  for  lis 
under  ciO%'er  of  a  Htrong  custom^  and  st»  far  un* 
disputed  law.  let  us  do  for  him  under  sanction  of 
a  statute  ;  and  the  problem  is  so  far  solved  that  we 
may  eafely  leave  all  j)etty  details  to  he  adjusted  by 
tlie  laws  of  trade  between  the  tw^o  countries »  and 
til©  interests  of  the  parties  chiefly  concerned.  Si- 
multamxius  publicatiou,  then,  m  the  tv^^o  <x»iJntrie8, 
in  the  fairest  way  out  of  our  difficulties.  It  is  so 
far  compulsory'  that  it  makes  tin?  I)e8t  foreign 
thought  as  iinmedlat<^ly  available  in  Anierica  as  in 
Europe.  It  compeJs  the  publisher  and  author  not 
to  suit  their  own  convenience^  hut  to  study  the 
dnEiands  of  tw*o  continents  :  and  *  the  progress  of 
•cienre*  will  receive  by  such  a  course  an  imiM?tus 
which  no  metiiod,  planned  for  the  advanUige  of 
the  author  alone,  or  the  publisher  alone,  or  the 
Ijeople  alone,  can  possibly  give, 

n.    E.   SCCTDDER. 

INTERNATIONAL  COPYRIGHT 
'•The  question  of  copyright,  like  most  questions 
of  civil  j»ru<lence,  is  neither  black  nor  white,  but 
^^ray,"  So  said  Mr.  Macaulay,  Mr.  Lowell  sa^'s  it 
I0  a  question  of  robbery;  the  American  copyright 
le.  a  question  of  piracy.  Those  who  use  these 
base  their  assertions  upon  the  ground  that 
ir  has  a  broader,  more  extensive  right  of 
jUTiperty  in  his  publications  than  in  other  pro^>erty. 
Tliat  a  man  has  property  in  the  pnxluction  of  his 
twruin  which  ought  to  he  jirotected  is  a*lmittetl ;  but 
Si»*<?xt«^nt  of  that  protection  must  depend  upon  the 
'Uic  interestt 

^Tuton.  in  his  book  entitled  *  Laws  t>f  literary 

P*'**P<*rty,*    published   in   1883    in    London,    says, 

•"  t'tflitarianism  is  the  groundwork  of  the  science 

jpoti    art  of  legislation,  and  therefore  the  reason 

'^hioh  justifies  the  enactment  of  any  particular 

^^  is  the  ultimate  benefit  to  result  to  the  commu- 

^y    from   its  conformity  to  such  a  law\''     This 

^Ifttm  ijf  property  in  books,  as  made  by  Mr.  Low^eli 

^^^   the  leAgue,  is  of  modem  origin,  and  was  not 

^laUts  until  the  early  part  of  the  last  century,  long 

fttler  the  introduction  of  printing,  and  ianotrecog- 


niz^ed  by  any  civili^^  government.  Grants  in  the 
nature  of  cop^Tight  'were  first  made  to  printers,  to 
encourage  the  multiplication  of  books,  and  were 
subsequently  made  for  the  benefit  of  the  authors. 
In  England  the  court?*  have  decideil  that,  at  com* 
mou  Iaw%  an  author  had  no  right  of  pitiperty  in  his 
publications,  and  that  whatever  rights  he  has  have 
been  created  by  statute  law. 

Our  constitution  pro\'ides  that  congress  shaU 
have  power  **t«  pronxote  st*ience  and  the  useful 
arts  by  securing  for  limited  times  to  authors 
and  inventors  the  exclusive  right  to  their  re- 
spective writings  and  discoveries,"  The  powers 
of  congress  are  more  limite<i  than  those  of  thepar* 
liament  of  Great  Britain,  w  hich  are  not  restricted 
by  any  con  sti  tut  ion;  jind  many  grants  which  in 
England  have  been  made  *  for  the  benefit  of 
authors,"  would  in  this  country  have  l>een  imcon- 
stitutional  Every  copyright  is  a  monopoly.  This 
proposition  has  been  admitted  by  some  of  our 
authors,  but  denied  by  others  who  were  probably 
ignorant  of  the  meaning  of  the  wonl.  A  momipoly 
is  *  an  exclusive  trading  privilege  :*  it  is  **  the  sole 
right  or  power  of  selling  something  ;  the  fuU  com- 
mand over  the  sale  of  any  thing:  a  grant  from  the 
»i>vereign  to  some  one  individual,  of  the  Kole  right 
of  making  and  selling  some  one  commodity,** 

Every  tiionoiHily  must  be  construed  strictly,  and 
should  not  lie  extended  where  reasonable  doubt 
exists  jigainst  the  right.  If  authors  limittHl  their 
claims* if  ytroperty  in  the  productions  of  theij-  brains 
to  tlie  manuscript  or  a  printed  copy^  no  one  ^ould 
dispute  their  right  to  hold  or  lease  or  sell  it ;  l>til  they 
claim  much  more,  —  the  mono|X)ly  of  publication 
and  selling,  the  exclusive  right  of  multiplying 
copies  everywhere  and  in  every  tongue  and  for  all 
time,  and  they  appeal  to  the  government  for  aid  in 
enforcing  this  right.  Every  nation  has  repudi- 
at^Hl  this  claim  as  ci>ntrary  to  the  interentH  of  the 
fniblic.  and  granted  only  such  Umiled  rights  as 
it  judged  expedient, 

(ieneraJ  Hawdey,  who  introduced  the  bill  favored 
by  the  leagiie,  which  gave  the  foreign  autli«>r  per- 
mitJsion  to  jmljlish  abroad  or  in  this  country, 
realizing  the  weight  of  the  objections  made  by  the 
publisher  and  printer,  that  it  would  result  in 
transferring  the  printing;  of  all  international  copy- 
riglited  V>CH>ks  to  foreign  countries,  pr«ii)Osed  an 
amendment  ttJ  his  bill,  providing  that  every 
foreign  book  cop^Trighted  in  this  coimtry  should 
in}  printed  and  published  here.  If  the  view 
of  the  league  is  corret^t,  tliis  amendment  roba 
the  foreign  author  of  a  part  of  his  property 
by  depriving  him  of  the  privilege  of  seletling 
the  time  or  place  of  publication*  or  chm»sjng  his 
publisher.  The  tendency  of  this  amendment 
would  be  to  increase  the  cost  of  copyrighted  books, 
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as  the  foreign  edition,  if  made  large  enough  to  sup- 
ply both  countries,  could  be  sold  much  cheaper 
here  than  a  new  edition  printed  in  this  country. 
It  is  asserted  that  this  difficulty  would  be  obviated 
by  the  tariff  laws,  as  there  is  a  duty  of  twenty-five 
per  cent  on  books  ;  but  this  is  offset  by  duties  on 
paper,  type,  ink,  and  other  materials  that  enter 
into  the  composition  of  a  book,  and  also  by  cheaper 
foreign  labor. 

There  is  apparently  a  wide-spread  desire  for  an 
international  copyright ;  but,  so  far  as  my  obser- 
vation extends,  this  wish  is  confined  to  English 
and  American  authors,  or  solely  to  parties  who  have 
a  direct  interest  in  the  matter.  England  favors 
it  because  she  will  receive  much  greater  benefit 
from  our  international  copyright  than  America  from 
an  English  international  act,  as  ten  English  books 
are  sold  here  for  every  American  book  sold  there. 
A  careful  consideration  of  the  whole  subject  will 
show  that  each  country  favors  such  legislation  as 
is  most  conducive  to  its  interest,  and  that  the 
judgment  of  every  author  and  publisher  upon  this 
subject  is  influenced,  even  if  insensibly  to  himself, 
by  the  same  motive.  These  authors  and  pub- 
lishers are  interested  witnesses ;  and  I  believe 
there  is  not  a  single  disinterested  witness  among 
those  who  have  appeared  before  congress,  favor- 
ing this  measure. 

This  interest  does  not  affect  all  authors  alike ; 
for  some  write  because  they  cannot  help  writing, 
some  for  the  purpose  of  benefiting  the  public, 
others  for  fame,  while  only  a  few  write  simply  for 
money.  Many  of  our  old  authors  wrote  before  any 
copyright  existed,  and  some  of  our  best  living  au- 
thors would  have  written  if  we  had  no  such  laws. 
But  authors  cannot  live  on  fame,  and,  like  other 
workers,  should  be  fully  and  amply  compensated. 

The  copyright  is  of  much  less  direct  value,  either 
to  the  public  or  authors,  than  is  generally  sup- 
posed. It  is  only  the  best  authors  who  would 
suffer  if  we  had  no  copyright.  Mr.  Holt,  one  of 
our  largest  publishers,  states,  that,  out  of  every 
five  publications,  one  is  a  failure ;  three  barely 
pay  the  cost  of  publication ;  while  the  fifth,  be- 
sides paying  its  cost,  defiays  the  general  expenses 
of  the  business  belonging  to  the  five  books,  and 
a  profit  to  the  publisher  and  author. 

The  indirect  benefit  is  much  greater ;  for  the 
successful  book  is  generally  known  to  all,  and  in- 
cites authors  to  write  and  booksellers  to  publish. 
Special  and  scientific  books  often  have  few  readers, 
and  yet  are  of  greater  public  benefit  than  more 
popular  works.  These  are  published  in  the  expec- 
tation that  the  slow  and  steady  sale  duiing  the 
life  of  the  monopoly  will  pay  the  cost,  and  yield 
some  profit  and  some  fame  to  the  author.  How 
far  this  monopoly  should  be  extended,  and  whether 


foreigners  should  enjoy  it,  are  questions  of  expe- 
diency, and  not  of  right.  Wherever  such  exten- 
sions will  promote  science  and  the  arts,  they  should 
be  granted. 

The  direct  benefits  of  mtemational  copyright 
are  much  less  than  those  from  our  own  copyright 
laws,  while  the  direct  injury  will  be  very  great, 
as  is  shown  by  the  arguments  in  its  favor.  The 
reasons  assigned  by  the  leag^ue,  at  the  hearing 
before  the  senate  committee  for  an  international 
act  are :  — 

First,  that  it  would  increase  the  price  of  foreign 
books,  and  stay  the  flood  of  cheap  literature  that 
now  deluges  the  land :  second,  that  it  would  increase 
the  demand  for  American  works,  raise  their  price, 
and  thereby  benefit  the  American  author. 

The  opinions  varied  in  regard  to  the  increase  in 
the  price  of  foreign  books  that  would  be  caused 
by  an  international  copyright,  though  all  agreed 
that  the  publication  of  cheap  editions  of  new 
books  would  be  discontinued.  I  requested  a  book- 
seller of  New  York  to  prepare  a  list  of  a  consider- 
able number  of  choice  English  books,  exclusive  of 
special  and  scientific  books  and  works  of  fiction, 
with  the  prices  of  the  foreign  edition  in  London 
and  New  York,  and  of  the  reprint  in  this  country. 
The  aggregate  price  of  42  books  in  London  was 
$889  ;  of  the  same  editions  in  New  York,  $545.80 ; 
of  the  reprint,  $140.90.  The  average  cost  per 
copy  was  $8.07  in  London ;  $t2.90,  same  edition, 
in  New  York;  $8.85  for  the  reprint.  Many  of 
these  books  have  been  reprinted  in  cheap  editions 
at  from  ten  to  twenty  cents  per  volume.  If  the 
act  proposed  by  the  league  were  passed,  and  the 
books  published  in  London  and  sent  here  for 
sale,  the  prices  would  be  regulated  by  the  prices 
in  London  ;  for,  if  it  were  considerably  lower  here, 
the  books  would  be  sent  back  to  England  for  sale. 
If  published  here,  either  by  a  London  or  Ameri- 
can house,  the  price  would  not  much  exceed  the 
price  of  American  books  of  the  same  class. 

Mr.  J.  R.  Lowell,  on  the  second  day  of  the  hear- 
ing* gave  it  as  his  opinion  that  the  price  of  Ameri- 
can books  would  not  be  raised,  as  the  increased 
demand,  when  the  cheap  reprints  were  stopped, 
would  yield  sufficient  profit  to  the  publisher  at  the 
old  price. 

Mr.  Holt,  a  publisher  of  New  York,  and  Mr. 
Estes,  a  bookseller  of  Boston,  agreed  that  the  cheap 
reprints  had  reduced  the  demand  for  American 
books  so  largely  that  the  inducement  to  write  was 
insufficient. 

In  answer  to  these  statements,  it  was  shown, 
that,  notwithstanding  the  great  depression  in  all 
kinds  of  business  for  two  or  three  years,  the  num- 
ber of  copyrighted  books  had  increased  from  8»000 
in  1876,  to  10,000  in  1885,  or  twenty-five  per  cei^ 
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in  nine  yean,  showing  the  same  ratio  of  increase 
with  our  pojmlation,  and  that  the  hooks  copy- 
rifjhted  in  America  exceed  those  copyrighted  in 
Great  Britain. 

Tliene  fiijrnres  prove  tH>nclusively  that  the  cheap 
foreign  hterature  lias  increased  the  demand  for 
American  books  by  enlargn^i^  the  circle  of  read- 
trs  zuid  cniltivuting  a  taMe  for  reading ;  that  an 
[temational  copyright  must,  a«  all  its  advocates 
it,  increase  the  price  of  foreign  books,  cut  off 
"llie  wipply  of  cheap  literature,  and  thereb^^  check 
the  jscrowing  desire  for  reading  ;  that  it  wotdd 
llit^refore  be  a  tax  on  knowledge,  and  would 
neither  be  for  the  interests  of  the  people  nor  of 
the  American  authors,  and  wdl  not  promote 
sci^'iice  and  the  useful  arts. 

Gardiner  O.  Hubbard. 


A    NEW  ROUTE  TO  SOUTH-WESTERN 

CHINA. 

Mil  Holt  S.  HaLLETT's  Btadiee  and  explorations 

ive  revolutionized  our  ideas  with  regard  to  the 

aphy  of  Indo-China,     It  wa^  only  bix  years 

igo  that  Archibald  Ross  Colquhoun  was  an  un- 

Icnown  engineer  in  the  public  workn  department 

of  British  Burraah.     He  became  interested  in  the 

Oleography   of    Indo-Cbina,  and   accompanied  an 

expedition    pent    by   the   Indian   government    to 

Ziinme     in    northern     Siam,      The    information 

^Bthered   on    that    journey   is  embodied    in  hia 

^  Amotlg&t  the  Shans/     This  trip  only  whetted  his 

«p|ietite  for  adventure,  and  in  the  winter  of  1881-82 

lie  cr<:»a»e<J  {southern  China  from  Canton  to  Man- 

dalay.     His  intention  liad  been  to  connect  this*  ex- 

ploniliun  with  tliat  madeontheZimni^ex])e<lition. 

Tlic    lc»cal   Chinese   official 8,  however,    placed    ho 

many  obatacles   in   his  ^iiith,   that,  when  almost 

will  J  in    eigiit   of    the    boundary    »t^ijarating    the 

Shan    stnteg.    from    YimnRn,   he    was  obUged  to 

turn   \*^c\i  and  to  make  the  best  of  hia  way  to 

liy  the  comparatively  well-known  route 

T  .  li  and  Baiuo,     Ashe  wajs  aiKnit  to  lead 

ther  expedition  to  the  Shan  country,  he  was 

%t  by  the  London  Turns  as  a  %var  corresrHindent 

fri>  Tanquin.     Unable  to  carry  out  his  explorations 

11*  pcfFon,  he  foimd  a  worthy  coadjut4:>r  in   Mr, 

H&Uett»  a  practised  surveyor,  who  had  lieen  for 

y«irs  in  charge  of  some  of  the  most  important 

Uirioions  of  Britiijh  Burmah.     Tlie  object  these 

two  men    had   in   view   was  the   finding    of     a 

Iinicticiihle    railway-route  connecting   India   and 

%oine  Britiaii  seaport  with  the  fertile  portions  of 

South' western  China. 

Ifido-China  —  as  the  south-eastern  eection  of 
Asia,  tyiJig  to  the  south  of  China  proper,  is  now 
conveniently  termed  —  is  divided  into  three  great 
natural  divieioDs, — the  western,  drained  by  the 


Irawaddy,  Sittang,  and  Sal  wen,  into  the  Bay  of 

Bengal ;  the  central,  by  the  Meh-Kong  or  Cambo- 
dia River,  and  by  the  Meh-Nara,  a  river  of  Bang- 
kok, into  the  Gulf  of  Siam  ;  and  the  eastern,  by 
the  Son-tai,  or  Red  River  of  Tonquin,  into  the  Gulf 
of  Tonquin.  The  valley  of  the  Irawaddy  Is  sep- 
arated from  that  of  the  Sal  wen  by  a  vast  moun- 
tain-chain, while  the  eastern  and  central  divisions 
are  separated  by  a  range  or  backbone  running 
from  the  TiWtan  plateau  to  the  Malay  peninsula^ 
The  lowest  level  of  thlfi  latter  range  is  in  the  lati- 
tude of  Maulmain,  a  British  8efli>ort  situated  on 
the  efetuary  of  the  Sal  wen.  Now,  a©  the  most 
fertile  portion  of  Yunnan  is  in  the  central  divis- 
ion, obviously  the  best  route  for  reaching  it  lies 
in  crossing  this  great  mountain-range  in  the  lati- 
tude of  Maulmain.  This  w^as  the  first  conclusion 
at  which  the  explorers  arrived. 

It  is  true  that  the  line  tna  Barao  and  Tali-fu 
had  hitherto  been  the  favorite  route.  But,  as  Mr. 
Hallett  jMiinta  out,'  although  the  distance  between 
thoBe  two  towns  in  a  direct  Hue  is  onl,v  two  hun- 
dreii  «nd  fifty  miles,  the  shortest  practicable  mute 
for  n  railway  would  be  very  nearly  six  hundred 
miles  in  length  ;  and  even  then  four  fiaasea  be- 
tween eight  thousand  and  nine  thousand  feet 
above  sea-level  would  have  to  be  crossed. 

Mr.  Hallett's  plan  consists,  then,  in  a  railway 
miming  from  Bangkok,  the  capital  of  Siam.  up 
the  Meh-Nam  to  its  junction  with  the  Meh-Ping  ; 
thence  up  the  Meh-Ping  by  Raheng,  where  the 
line  from  Maulmain  w^ould  come  in,  to  a  point 
near  the  confluence  of  the  Meh-Ping  and  the  Meh- 
Wung ;  then  up  the  latter  river,  and  across  the 
water-parting  between  tlie  Meh-Nam  system  and 
the  Meh-Kong  or  Cambodia  River,  to  the  Meh- 
Kong  at  Kiang-Hsen,  a  town  near  the  boundary 
l>etween  the  Siamese  and  Burmese  8han  states  ; 
thence  over  the  plain  borderLng  the  Meh-Kong  to 
Kiang-Himg,  a  town  within  fifty  miles  of  BsumaOt 
a  Chinei^*  frontier  town  where  Colqulioun  was 
turned  back. 

The  southern  portion  of  this  route  was  well 
known,  owing  in  a  great  measure  to  the  efforts  of 
the  American  missionaries  in  Siam.  Mr.  Hallett's 
task,  therefore,  was  to  connect  their  explorations 
with  those  of  Cohiuhoun.  He  carried  Ui  his  work 
the  skill  of  a  practical  engineer,  and  his  surveys 
were  made  with  such  splendid  precision  that  the 
cartographer  of  the  Geograp»hical  stn^iety  was  able 
to  construct  an  excellent  map  of  northern  Siam, 
which  ii!  reproduced  in  this  numl>er  of  Seienee. 

Of  course*  there  are  several  objections  to  this 
proposed  route.      It  can  be  only  indirectly  con- 

»  "  Exploratioa  fturrey  for  a  rallimy  coonectloti  between 
lodl*.  Slam,  and  China"  (Prt>c,  roy.  gtogr.  aociummtf. 
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nected  with  the  Indian  railway  system  by  a  line 
via  Mandalay,  the  Chin  win  valley,  and  a  some- 
what difficult  mountain-pass.  Then,  again,  the 
proposed  route  lies  almost  wholly  within  Siamese 
territory.  But  the  goveft-nment  of  Siam  lives  in 
great  dread  of  French  encroachments,  and  would 
prol)ably  welcome  the  English.  At  any  rate,  the 
Shans  everywhere  assisted  Mr.  Hallett,  and  ex- 
pressed the  greatest  anxiety  for  better  communi- 
cations. Finally,  it  would  tap  only  a  portion  of 
Yunnan,  and  would  depend  to  a  great  extent  for 
success  on  the  building  of  railroads  by  Chinese 
themselves. 

It  must  not  be  supposed  that  Mr.  Hallett  spent 
cdl  his  time  in  taking  altitudes  and  other  survey- 
ing work.  He  kept  his  eyes  wide  open,  and  has 
added  vastly  to  our  knowledge  of  the  resources 
of  Siam  and  of  Siamese  ethnology.  In  short,  to 
use  the  words  of  Mr.  Colquhoun,  his  work  **  has 
shed  a  bright  ray  of  light  upon  a  hitherto  dark 
blot  in  our  geograpiiical  knowlege,  central  Indo- 
Cliina."  Edward  Channino. 

LONDON  LETTER. 

The  British  association  for  the  advancement 
of  science  will  meet  in  Birmingham  on  Wednes- 
day, Sept.  1,  under  the  presidency  of  Sir  William 
Dawson,  LL.D.,  F.R.S.,  of  the  McGill  university, 
Montreal.  It  will  derive  more  than  usual  interest 
and  importance  from  the  exhibition  of  local 
manufactures  within  a  radius  of  fifteen  miles  of 
the  city,  which  is  to  be  held  in  connection  with 
it.  The  association  has  meet  thrice  previously  in 
Birmingham,  —in  1838.  1849,  and  1865,  —  and  on 
each  occasion  such  an  exhibition  was  held.  To 
the  example  of  the  first  of  these  are  due  all  inter- 
national and  other  exhibitions  since  conducted  on 
so  large  a  scale. 

Tlie  names  of  the  royal  commissioners  on  the 
working  of  the  elementary  education  act  of  1869 
have  just  been  published.  The  list  comprises 
twenty-two  names,  all  of  those  interested  from 
various  jwints  of  view,  in  the  working  of  the  act. 
The  present  government  deserves  great  credit  for 
the  constitution  of  the  personnel  of  the  commis- 
sion, which  is  a  very  strong  one,  all  the  chief 
religious,  social,  and  political  interests  being  well 
represented  thereon.  Sir  John  Lubbock  is  per- 
haps tlie  strongest  and  most  influential  advocate 
for  a  place  for  pure  science  as  an  instrument  of 
education,  that  could  be  found.  His  utterances 
thereon  always  command  the  respect  of  the  house 
of  commons  and  of  the  country.  Sir  Bernard 
Samuelson  represents  technical  education ;  Mr. 
Samuel  Rathbone  (chairman  of  Liverpool  school 
board),   the  official  school  board ;    Mr.    Thomas 


Heller,  the  body  of  teachers ;  and  so  on.  Until 
tlus  commission  has  reported,  no  legislation  on 
the  subject  is  likely  to  take  place,  although  for  a 
long  time  a  feeling  has  been  growing  in  the  public 
mind  that  changes  are  necessary. 

One  result  of  the  present  educational  system  is 
that  young  persons  leave  the  elementary  schools  at 
the  ages  of  twelve  or  thirteen,  and  in  the  majority 
of  instances  go  to  work  during  the  whole  or  a  por- 
tion of  the  day,  and  scarcely  ever  pursue  their 
education  further.  Inquiries  set  on  foot  by  Canon 
Percival  in  Bristol,  for  example,  elicited  the  fact 
that  not  five  per  cent  of  the  children  who  thus 
leave  school  continue  their  education,  in  the  scho- 
lastic sense  of  the  term.  To  meet  this  difficulty,  a 
system  of  evening  classes  has  been  devised,  differ- 
ing from  such  onlinary  classes,  inasmuch  as  the 
instruction  is  recreative,  scientific,  and  practical. 
Attractive  methods  of  teaching  and  demonstration 
are  employed,  in  which  tlie  optical  lantern  lias  a 
large  share.  To  Dr.  Paton  of  Nottingham  is 
mainly  due  the  initiative  of  this  movement,  which 
was  inaugurated  for  London  at  a  crowded  meet- 
ing held  at  the  Mansion  House  on  Jan.  16,  pre- 
sided over  by  the  lord  mayor,  attended  by  tlie 
Princess  Louise,  and  addressed  by  representatives 
of  all  shades  of  theological,  political,  and  social 
position,  from  the  Bishop  of  London  and  Mr. 
Mundella  (who  gave  some  startling  figures  as  to 
the  compulsory  attendance  on  evening-schools  in 
Germany)  to  representative  workingmen.  It  was 
stated  that  in  London  alone  there  were  nearly 
half  a  million  (420,000)  young  persons  to  whom  the 
scheme  would  apply. 

An  important  change  in  the  matriculation  ex- 
amination of  the  University  of  London  was,  on 
Tuesday,  Jan.  19,  recommended  to  the  senate  by 
convocation,  which,  on  the  motion  of  Mr.  W.  L- 
Carpenter,  B.A.,  B.Sc,  adopted  the  report  of   a 
committee  upon  the  subject.     Hitherto  three  sci- 
entific subjects  have  been  compulsory,  —  mathe- 
matics, natural  philosophy  (so  called),  and  chem- 
istry, and  no  alternatives  were  allowed.     Under 
the  proposed  scheme,  the  *  natural  philosophy '  is 
subdivided,  and  a  portion  only  is  made  compul- 
sory.     It  is  headed  *  mechanics,'  and  the  syllabus 
comprises  those  elementary  but  fundamental  no- 
tions of  statics,  dynamics,  etc.,  which  are  at  the 
basis  of  all  science.     A  candidate  is  then  allowed 
an  option  between  three  branches  of  experimental 
science ;  viz.,  chemistry,  heat  and  light,  magne- 
tisDi  and  electricity.     Chemistry,  therefore,  ceases 
to  be  a  compulsory  subject  (a  change  which  may 
meet  with  the  outcry  directed  some  years    ago 
against  the  abolition  of  Greek  as  a  compulsory 
subject),   while  encouragement  is  given   to  the 
study  of  other  branches  of  physics. 
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fira  very  wonderful  engineering  works  have 
beofj   brought  t^J  a  conclusion,  both  of   the 
character,  —  tunnels    under    rivers.      Tlie 
but  the  one  of  more  interest  to  Anjeri- 
ibly,  is  that   oniler  the  Mersey,  between 
and   Birkenhead »  which  was  opened  a 
ago  by  the  Prince  of  Wales.     On  the 
preceding    the    openif»g,    trains    passed 
» James  Street  station  on  the  Liverpool  side, 
lo  Hamilton   Square  station   on  the   Birkenhead 
^,  m  three  minutes  and  a  half.     From  the  s^KJt 
*rentre,  where  the  mayors  of  Liverpool  and 
Krkeiihead  many  months  ago  shook  hands  over  a 
?  of  red  lajie,  the  tunnel  extends  tv\  o  hundred 
yards  in  each  direction  in  a  jx^rfectly 
!  line.     The  Severn  tunnel   is  a  much  more 
l^tic  work.  As  the  river  estuary  is  more  than  two 
j[A\n  wide,  and  from  seventy  to  eighty  feet  deep, 
•  ^nbarjueous  tunnel  itself,  and  its  approaches, 
it€Uil  to  four  miles  in  length.     It  has  been  con- 
Ti*n*?<l  N.4ely  by  the  Great  western  railway  com- 
m»  at  a  total  coat  of  nearly  nine  million  dollars 
|i,7r»f),(HH)),  and   its  purpose  is   to  facilitate  tlie 
■aoBfer  of  coal  from  the  South  Wales  coal-field  to 
touihaiupion,  and  other  places  in  the  south  and 
Lof  England.     Recently  coal  raised  at  Al)er- 
rintiie  morning,  was  shipped  at  Southampton 
}ffm  miiil  tteiimerB,  etc)  in  the  evening.     The  tun- 
i  i»  not  yet  opened  for  [ja^s^nger  traffic.     The 
t  (iitliculty  in  its  construction  ;  arose  from 
hitrusion  of  water,  not  from  the  Severn  alone, 
^  from  springs  in  the  Pennant  grit  and  other 
^logienl  strata,  two  or  three  miles  away.     The 
•WMw  of  this  water,  in  the  early  days  of  the  tun- 
^oftnistmctiufl  (1877-78)  was  first  shown  by  the 
^'ot  ttrriu?r. 
^acientiflc  relief  fund,  which  is  held  in  trust 
^^^  I*resi(lent  and  council  of  the  Royal  society. 
8iy  to  receive  a  very  welcome  addition  to  its 
» from  Sh-  William  Arm  strong.     The  ex- 
'  of  the  fund  dates  from  tf:<59,  and  i^  in  great 
l*^"***!^  due  to  the  exertions  of  the  late  Mr,  Gas- 
*^  ^  The  interest  is  applied  to  the  relief,  under 
f**7b*  coaditionSt  of  i^uch  scientific  men  or  their 
*J^He»  a^  naay  from  time  to  time  require  assist- 
^     Since  January,  1861,  when  the  first  gnmt 
^J^Uile,  about  £4,600  have  been  distributed  in 
y  rme  hundred  ^ants.     The  present  amount 
"*^  trust  16  i:7,(XK),  and  Sir  Wilh'am  Arm&itrong 
^^iDxicraB  to  see  it  raised  to  £20,000.     He 
^Ofe  propo^ea  himself  to  give  half  the  sum 
*^»*4,  provided   that   the    fellows,    with    the 
^^r^^l^,  if  necessary,  of  other  friends  of  science 
a??<le  of  the  society,  will  raiee  the  remaining 
Several  contributions  towards  this  end 
ilreiidy  b?eu  promised,  and  it  is  hoped  that 
^  wtll  bir  DO  dilfii^uJty  in  making  up  the  sum 


required,  as  the  present  income  of  the  fund  is  by 
no  means  equal  to  the  demands  upon  it.        W, 


NOTES  AND  NEWS, 

Thk  recent  unuaaal  cold  weather  in  Florida, 
which  caused  so  much  injury  to  fruit-trees,  is 
said  to  have  destroy e<l  in  some  places  large  num- 
bers of  fish  in  the  shallow  watexs,  l:>eniiijibing 
them,  and  permitting  them  to  lie  cast  on  the 
beaches  in  windrows. 

—  Dr.  J.  W.  Mclaughlin,  pre^^ident  of  the  Texas 
state  microscopical  society,  claims  to   have  dis- 
covered sphero-bacteria  in  that  peculiai*  southern 
diij-ease  known  as  dengue^  or  *brenk-bone^  fever,  - 
and  further  to  have  isolated  and  cultivated  them. 

—  It  is  interesting  to  note,  that,  at  a  recent 
meeting  of  the  Royal  geogi-aphical  society.  Ad- 
niu*al  Sir  Leoi»old  McClLntuck  siiid  that  "it  was  a 
conifiaiiinn  of  JIajor  Greely,  the  kte  hunented 
Lieut,  L^X'kwood,  who  had  nuule  the  nearest  ap- 
proach to  the  nortli  pole  yet  aecomplislied." 

—  We  call  attention  to  a  new  map  of  the  Kon- 
go, corrected  up  to  October,  1885,  that  has  just 
been  issued  by  Letts,  Son,  &  Co.,  of  London.  Tlie 
toi:>ogi'aphy  is  laid  down  in  great  detail,  the  scale 
Ijeing  45  miles  to  the  inch, 

—  The  CTPmian  parliament  has  again  apjiropri- 
ated  30,000  marks,  or  about  $7,500,  to  assist  Dr. 
Dohm*8  zoSlogical  institution  at  Naples. 

—  The  New  York  HeraM  of  Feb.  5  states  that 
M,  de  Jouflselin,  commander  of  the  steamship  St. 
I*^urent,  reports  tdjserving  on  his  last  easterly 
%"oyage  a  magnificent  am'ora  borealis  ffw  out  on 
the  ocean.  The  St,  Laurent  was  at  tlie  time  in 
latitude  44^  20'  north,  longitude  57''  W  west.  The 
brilliant  jihenomenon  extended  from  west-north- 
west almt>st  to  nartlj-east,  the  luminous  rays, 
white  and  red|  mounting  up  to  alK3ut  seventy 
degrees  almve  tlie  horizon,  and  stars  of  the  first 
magnitude  were  visible  tluough  the  blue  rays. 
The  oliservations  show  that  the  aurora  <L>ccun'tHl 
in  conne(?tion  with  a  cloud -co  vere<:l  sky  and  in  the 
rear  of  a  storm  which  had  a  short  time  previously 
passed  the  steamer. 

—  The  progress  of  psychical  research  has  been 
most  marked  in  England,  hut  has  not  failed  to 
attract  attention  in  Ctermimy,  France,  and  the 
United  States.  A  j«mmal  es{)ecially  devoted  to  the 
historical  and  experimental  *'  begrfmdung  der 
Ubersinnhchen  welt^anschauunR  auf  monistischer 
grundlage,"  has  been  established  in  Germany. 
The  journal  is  called  Sphvtx,  and  will  l:>e  issued 
monthly   by   L.    Feraau  of   Leipzig,     Dr.  T.    U. 
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HQbbe-Schleiden  is  the  editor,  and  associated  with 
him  are  Alfred  Russel  Wallace,  F.R.G.S.,  Prof. 
W.  F.  Barrett  of  Trinity  college,  Dublin,  and 
Prof.  Elliott  Cones  of  Washington. 

—  Those  interested  in  psychical  research  niay 
be  interested  to  know  that  tlie  Proceedings  of  the 
American  society  are  on  sale  with  Cupples,  Up- 
ham  &  Co.,  at  thirty-five  cents  each. 

—  An  international  copyright  law  has  never  been 
defeated  in  either  house  of  congress,  nor  has  one 
been  discussed  in  either  since  Henry  Clay,  in  1887, 
brought  in  the  first  bill  of  the  kind.  Now  and 
then  there  have  been  hearings  before  congressional 
committees ;  and  a  favorable  report  was  made  in 
1868,  which  was  never  acted  on,  however ;  and  an 
unfavorable  report,  based  on  the  narrow  view  of 
the  constitutional  power  of  congress,  was  later 
made  by  Senator  Morrill  of  Biaine.  In  the  last 
congress  the  Dorsheimer  bill  for  international 
CG^jxif^hi,  pure  and  simple,  without  any  condi- 
tions requiring  the  printing  in  this  country  of 
copyrighted  books,  was  favorably  reported,  but 
congress  adjourned  without  action.  Before  the 
present  congress,  there  are  now  two  bills,  —  one 
offered  by  Senator  Hawley,  similar  to  the  Dors- 
heimer bill ;  and  the  other  by  Senator  Chace, 
which  is  intended  to  favor  the  manufacturing 
interests. 

—  Prof.  E.  D.  Cope  is  now  engaged  upon  a 
'  Catalogue  of  the  amphibians  and  reptiles  of  Cen- 
tral America  and  Mexico,'  which  is  shortly  to  be 
issued.  It  will  be  the  most  important  and  com- 
plete contribution  ever  published  on  the  amphib- 
ians of  these  two  countries. 

— The  commerce  committees  of  both  houses  of 
congress  have  decided  to  report  favorably  the  bill 
proposing  to  send  a  commission  to  Mexico  and 
Soutli  America  to  investigate  the  question  of  yel- 
low-fever inoculation.  Two  of  the  members  of  the 
commission  will  be  selected  from  the  government 
service,  and  a  third  will  be  chosen  from  civil  life. 

—  The  annual  report  of  the  National  academy 
of  sciences  for  the  past  year  was  submitted  to  the 
senate  on  Monday,  Feb.  8. 

—  The  U.  S.  geological  survey  has  at  present 
but  two  exploring  parties  in  the  field,  owing  to 
the  severity  of  the  winter.  One  of  these  is  in 
western  Georgia,  engaged  in  studying  the  south- 
em  extension  of  the  archean  formations,  under 
the  charge  of  Professor  Pumpelly  ;  the  other,  under 
the  direction  of  Mr.  Garlick,  is  making  a  topograph- 
ical survey  of  the  valley  of  the  Gila,  California. 
Experience  has  shown  that  winter  is  the  best  time 
to  work  in  this  field. 

—  Readers  of  Science^  old  and  new,  may  be  in- 


terested in  some  brief  statisticB  coDceming  the 
per,  drawn  from  the  editor's  books.  During 
nearly  three  years  since  its  establishment,  up 
January,  1886,  payments  of  greater  or  less  amou 
have  been  made  for  contribntioDS  to  the  column 
the  paper  to  four  hundred  and  twenty -seven  differ 
persons  outside  the  editorial  office.  Of  coiu:8e,  t 
number  would  be  materially  increased  if  contri 
tors  who  have  not  been  paid  were  to  be  included 
the  ]  ist.  The  number  of  persons  who  have  repeat 
ly  furnished  contributions  on  direct  request  of 
editors  is  one  hundred  and  forty-four.  Tfa 
facts  furnish  distinct  evidence  of  the  place  t 
Science  is  taking  in  American  literature,  and  of 
breadth  of  the  field  it  cultivates. 

—  The  twenty-third  bulletin  of  the  U.  S.  $ 
logical  survey,  by  Messrs.  R.  D.  Irving  and  T. 
Chamberlin,  treats  of  the  relation  of  the  Eew 
naw  series  and  the  Potsdam  sandstones.  Ge< 
gists  have  held  very  different  views  concern 
the  relation  of  these  beds,  as  the  readers  of  Sck 
will  remember,  from  the  discussion  in  vol.  i.  ' 
writers  give  a  clear  exposition  of  their  views,  ^ 
full  descriptions  and  history  of  the  subject,  il. 
trated  by  a  number  of  excellent  engravings.  Tl 
conclusions,  briefly,  are  as  follows.  The  Ke^ 
naw  series  very  greatly  antedated,  in  its  format] 
the  Potsdam  sandstone,  and  occupied  a  lapse 
time  immensely  vaster,  and  was  a  period  chai 
terized  by  some  of  the  most  remarkable  displ 
of  igneous  activity  of  which  the  world  has  bee 
witness.  They  were  succeeded  by  a  long  intei 
of  erosion,  before  the  close  of  which  a  longitud 
fault  was  developed  along  the  face  of  the  pret 
trappean  terrane.  Subsequently  they  were  i 
merged  beneath  the  Potsdam  seas,  and  the  east 
sandstone  was  laid  down  unconformably  aga 
and  upon  the  Keweenaw  series.  Later,  after 
deposition  and  erosion  of  the  Trenton,  and  poss 
other  members  of  the  Silurian,  minor  faul 
took  place  along  the  old  break.  Should  these 
genious  conclusions  be  sustained,  an  impor 
change  must  be  made  in  the  stratigraphy  of 
lower  Silurian.  In  any  event,  the  work  is  t< 
commended  for  the  clearness  with  which  the  f 
are  presented  and  the  conclusions  drawn. 

—  The  last  annual  report  on  the  vital  statif 
of  Selma,  Ala.,  gives  some  interesting  facte 
regard  to  the  death-rate  and  disease  among 
whites  and  blacks.  The  population  of  the  cit 
a  little  less  than  ten  thousand,  more  than  one-! 
of  which  are  negroes.  The  death-rate  from 
causes  for  1885  among  the  whites  was  15.1 
thousand,  while  among  the  blacks  it  was  28 
Malarial  fever  was  three  times,  consumption  I 
times,  meningitis  and  Bright's  disease,  twice, 


KJLKT  IS,  18M.1 


svmisrcE. 


141 


fatal  atnotii?   tlw*  blacks  ae  amoTig  the  whit^ ; 
i    sin^larly,  was  three  tlco^s  as 
;*  as  to  the  blacks, 

-The  Kew  York  academy  of  ^cienceg  an- 
iKmac»  a  lecture,  free  to  the  public,  at  the 
Khnnr  hmldiDg  of  Colainbia  college,  on  March  8, 

r  Praf.  0^rg)e  F.  Barker,  on  *  Radiant  matter.' 


LETTERS  TO  THE  EDITOR, 

Li|^rrcf},<iai(fni/#  ntf  t-^mufMtcd  Iv  be  or  hntf  o*  fowfhlt,     Tht 
'^nma^  t  (t  ffi  ntl  cnrfM  tfuuirtd  as  f.riof  cf  (,(,oa  joUh. 

Inteniational  geological  coDf^^ress  at  Berlin, 

mid  yott  the  foUowinp  from  a  fiaperon  the  *  Third 

of   the    loternatifmal    g'^olofi^ical    conjrres*  * 

math. phi/n.  n*tL  »r.,  Lisbon),  sent  me  by  the 

%Vtt.  Paal  Choffat,  one  of  the  ino&t  important 

tfttiejw^ndeut  tnemljers  of  the  late  confirress.     Hi« 

*  -        r.?  only  too  just,  and   bis  criticisaiB  are 

I*  f  attention, 

.  ijysketrhip^  the  incidents  connected  with 

onem    «nd   the    assemblinR^   of    this   confrre«s, 

»dy  familiar,    M.    Choffat  remarks,  *'  A  goodly 

ibrr  cf  the  255  rersonfi,  representing  17  countries, 

>f  to  make  a  scientifico- artistic  visit  to  Berlin,  or 

mike  nofnerout!  acquaintances  amon^r  their  con- 

These  must  hare  been  completely  gatisfied  ; 

it  h  otherwise  with   those  who   came  to   hear 

itfd  the  ^objects  which  formed  tho  end  of  the 

iltrrm.     The«e,   I  fancy,  will  ur  animoii^ly  ag^ree 

thit  thi*  end  waa  a  little  neiplected."     He  reminds 

biari^Aiiers  how  Important  it  is,  and  how  much  time 

-^  questions  amoof;  represientattves 

tries  where  the  auswfr  comes  at 

M  waiting  for  months,  or  even  years  ; 

iaiDs  that  half  of  the  afternoon  ae^iona 

;  to  icientific  commuoications  on  subjects 

irly    int<re»tin{;  to    the    congresfi.    and 

'  more  profitable  to  those  who  rtad  than 

'    iht!,."   who  heard   them.     ''Grantinif  that  there 

«ai  rtn  avi>ra^e  of  an  hour  and  a  half  to  each  Meanee, 

'  onsecrated  to  debate  there  was  a  total 

He  complains  that  the  i  ep<irt  of  the 

J  rich  and  Foix  simply  stated  that  a  num- 

-rs  bad  been  received,  both    from  the 

niittees  and  from  men  uf  science  acting 

-tju&ly,  but  that  the  nature  of  these  answers 

namea  of  the  .natjianf^  were  not  given ►     In 

rn  the  reproach  of  the  international  commit- 

nrt,  that  many  national  committees  had  not 

'  ^■"   materia]  that  was  exf>ectfid  of  them^ 

the  rea^n  of  this  is?  plain,  and  ynfortu- 

♦'^      it  is,  that  the  limits  of  the  divisionfi 

1  ;  and,  after  taking  the  tronble  fc*j 

r  on  thi^K  or  thatdivbion.  one  is  in 

eiving  it  back  again  with  the  request  to 

coj»y.     In  the  last  four  steances,  which 

ri  devoted  to  the  discui^sion  uf  ques- 

are,  only  the  point  of  ?iew  of  the 

'     '  ijr-M. tried.     This  onfiht  lo  furnish  those 

L  upon   the  map  at*  simply  a  fir*t  edition,  to 

j^  a  t)ttai«  for  the  discujJ8ions  of  future  con- 

lijod  lor  rpflection.     He  thinks  that  the  first 

ira*  ff^  roraroenc©  the  publication  of  a  map 

^  ©  principles  on  which  it  should  be 

liiiBL  the  foUowing  summary  of  the  con- 

iiitBtkiii  oi  ujv  ifiree  couf^resses  thus  far  held  :  Paris, 

191  F^fVttckBiesi  and   1 10  foreig'ners,  representing  20 

COTOlritt ;  Boloipia,  149  Italians  and  75  foreigners, 


from  10  oountrtes :  Berlin*  163  Germans  and  02 
foreigners,  representing  17  countries,  '*  What  geo- 
logist would  sacrifice  his  convictions  to  such  a 
heterogeneou^i  assemblage  f  **  He  thinks  that  not 
only  ought  the  number  of  those  voting  to  be  much 
reduced,  but  they  should  not  vote  by  eoun tries.  In- 
stead of  this,  he  proposes  that  they  should  vote  by 
geological  basins,  and  that  the  voters  should  there- 
fore be  different  for  every  geological  question  raised. 
He  concedes  that  it  would  be  very  difficult,  if  not  im- 
possible, to  create  such  n  bureau  or  bureaus  ;  but  he 
thinks  that  some  approach  to  it  might  be  made,  even 
if  voting  was  not  permitted,  but  the  subject  was 
elucidated  by  the  longest  and  freest  discussion  of 
each  subject  possible.  Finally,  be  thinks  that  a  great 
centre  ongfat  not  to  be  chosen  for  the  place  of  meet- 
ing of  the  congress,  as  the  distractions  are  too  great, 
and  therefore  he  is  in  favor  of  Professor  Hughes's 
proposition  (which,  however,  was  voted  down)  to 
hold  the  next  session  in  Cambridge  instead  of  Lon- 
don. M.  Choffat  concludes  this  somewhat  dissatis- 
fied commentary  on  the  congress  by  acknowledging,, 
that.  **in  snite  of  all  the  weak  points  of  the  three 
sessions  of  the  congress,  they  have  done  much  for  the 
science  of  geology  directly  and  indirectly  ; "  and  as 
an  example  of  the  latter  influence  he  points  to  the 
splendid  map  of  France,  on  a  s<^ale  of  1:500,000, 
undertaken  by  geologists  who  have  not  any  official 
mandate,  and  yet  have  not  shrunk  from  the  task  of 
its  publication. 

Permit  roe  to  replace  by  my  full  name  the  first  two 
letters  of  it,  signed  to  the  translation  of  Stekner*s 
letter  in  your  issue  of  Jan.  22, 

PsBsiyoR  Frazeb. 

FhUadelphti,  Feb.  8. 

CI  iff- picture  in  Colorado. 

Professor  Tillman  s  note  on  a  cliff-picture  in  Colo- 
rado  (Science,  vii.  p.  80)  lead**  me  to  send  this 
account  of  the  same  object  from  notes  made  on  the 
spot  in  August,  1871,  and  publiished  in  OM  and  nrw, 
a  Boston  magazine,  since  discontinued,  in  December 
of  that  year  :  — 

The  Bear  Rock  is  a  comparatively  smooth  face  of 
a  sandf^tone  bluff  that  extends  about  sixty  feet  above 
the  water,  from  which  it  is  distant  a  hundred  or  more 
yards.  Upon  the  exposed  surface  of  the  rock,  about 
ten  feet  from  the  bottom  of  the  cliff,  is  an  excellent 
life-siKS  i-epresentation,  in  profile,  of  a  three  year  old 
cinnamon  bear.  The  figure  is  dark  brown,  approach- 
ing black,  being  darker  on  the  anterior  half.  The 
outline  is  distinct  and  perfect,  unless  exception  may 
be  taken  to  a  slight  blurring  at  the  bottom  of  the 
hind  feet  and  a  somewhat  pronounced  excess  of  the 
claws  of  the  fore-feet.  From  the  tail  to  the  nose  the 
length  is  about  six  feet,  and  the  height  at  the  shoul- 
ders is  al>out  three  and  a  ha!f  feet.  These  are  merely 
approximate  dimensions ;  the  writer  having  no  facili- 
ties for  exact  measurement  at  the  time  of  his  inspec- 
tion^ A.ug,  8,  1871.  The  legs  are  all  visible,  and  the 
head  points  straight  to  the  front,  as  if  just  about  to 
take,  or  just  having  taken,  a  step.  The  fore  feet  are 
on  a  slightly  higher  plane  than  the  hind  ones,  as  if  on 
rising  ground.  The  expression  is  one  of  surprise 
and  alarm  :  the  head  is  thrust  forward  and  slightly 
upward,  the  ears  are  sharply  cocked  forward  as  tS 
on  the  alert,  and  the  whole  attitude  displays  the 
utmost  fidelity  to  that  of  a  bear  in  some  excitement 
and  apprehension.  There  is  no  room  for  a  moment^s 
doubt  as  to  the  animal,  or  the  state  of  mind  in  which 
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e  and  ^ood  name,  k't  me  lay  before  you 
"•^  d€toonstfatini^  how   the  disad- 
tire  due  entirely  to  ex  is;  tin  jbt  law's, 
V  I  ^ain  by  the  cban^e  in  them.     A 

|eut  procedore  on  the  part  of  the  fcovern- 
w  in  force,  which  consists  in  flendin^,  at 
p.  u  certftiu  number  of  midshipra«ti  of  the 
Hie  Smithsonian  institution.  Here  steps 
boin-T  ^  "'  Til  in  marine  jsouloj^y  or oth^r 
>tn  A  r*ti  may  be   furthers!  soaie 

I  opl  ..:...- -.  of  the»c»  young  men  may 
koae  only  are  chosen  who  appear  to  prooo- 
|Btf  »o  far  as  the  object  in  view  is  con- 
n  the  long-run,  and  after  all  decrees  of 
%hh  Roh*»me  have  revealed  themselves,  we 
-r  later,  in  this  way.  a  man  who 
in  every  sense  of  the  word.  If 
iliis  has  already  been  done,  for  I 
nt  acqunintance  with  the  young-  man  to 
h»3  pr'iduced  excellent  work,  published 
'e  things,  and  described  several  new 
no  law  fitrictly  defines  the  disposition 
maile  of  this  one  success,  in  a  hundred 
t  worse  than  this,  it  is  more  than  likely 
ration  of  the  ordinary  military*  impedi- 
liefeat,  in  a  Fer>'  sliort  space  of  time, 
a  Aplendid  investment  on  the  part  of 
If  it  falls  to  bit*  lot  to  be  placed 
-of'war,  undor  some  one  who  has  no 
of  the  importance  of  such  thin^,  and 
e  attempt  to  utilize  his  knowledge,  it  is 
than  likdy  that  he  will  lie  t^ild  that  if  he 
llow  such  pur>uits  he  had  better  resign, 
is  discreditable,  I  think,  any  way  we 
rely  the  navy  will  gain  a  greater  de- 
/or  having  amon^  their  number  one 
abiJity  in  any  particular  line  of  research, 
inly  seems  that  the  government  fails  in 
not  turning  such  a  person  to  the  best  ac- 
ly  nothing  of  the  interest  it  would  pay  her 
^nal  investment. 

the  same  impedimenta  constantly  con- 
icieotific  investigator  in  the  army,  and  my 
IS  upon  all  that  Kuch  workers  have  to  con- 
ist  in  civil  life,  lead  me  to  believe  upon 
if  that  they  can  never  entertain  any  con- 
the  thousand  and  one  contrivances  that 
im,  to  defeat,  and  in  no  way  further,  his 
fot  that  auch  persons  would  object  to  any 
thei  struggle  for  existence  might  impose 
ual  order  of  things,  when  one  grows  the 
the  better  for  the  te.'it,  but  the  distractions 
are  exceedingly  pernicious,  and  of  a  far 
IS  character.  Say,  however,  an  ordnance 
i  hia  reputation  as  a  pathologist,  and  just 
kl  oaies  have  occurred,  and  always  will 
risf —  why  in  some  roundabout 
D*  Mn  in  the  laboratory,  but  unfortu- 

h  -.»  i  *r  over  his  head  directing  bis  re- 
le  arsenal-  Now  this  is  bad,  for  if  he  goes 
I  antenol  the  habit  of  hi&  mind,  in  spite  of 
hi  integrity,  will  prevent  him  from  being 
luutce  oflicer,  while  on  the  other  hand,  the 
it  has  abundant  need  of  efficient  pathulo- 
M>re  is  one  perhaps  whose  fame  is  world- 
la  be  retained  in  the  laboratory  the  pres- 
^ands  that  he  do  go&d  work  f*y  stnatth, 
!ery  ba4  for  the  investigator,  and  not  a 
thing  for  the  country,  for  we  should  be 
llo  mich  things  entirely  ab  jve  board,  and 


be  able  to  express  our  pride  in  them  as  a  people, 

without  apology,  be^des. 

It  would  be  superAuoiua  in  me  to  attempt  to  point 
out  the  leaat  part  of  the  incalculable  benefit  that  the 
work  of  these  scientists  has  been  to  their  country,  in 
the  vast  majority  of  instances,  nay,  to  the  world  at 
large,  and  I  must  believe  that  the  establishmeot  of 
the  scientific  corps,  that  I  suggest,  would  be  a  step 
iu  the  right  direction. 

To  say  one  of  the  smallei^t  things  in  its  favor,  it 
would  obviate  the  necessity  of  the  recurrence  of  the 
ridiculous  farce  we  were,  as  a  nation,  unavoidably 
guilty  of,  in  offering  Lieutenant  Greely  after  bis 
arduous  expedition,  a  po^itiou  m  the  quartermaster's 
department, —  or  such  things  happening,  as  occurred 
only  a  short  time  ago,  an  officer  being  reported  to 
his  department  commander,  because  he  was  found 
guilty  of  pursuing  lines  of  research  foreign  to  his 
duties,  and  publishing  the  results  of  his  investigation?, 
nutwithstandiug  the  fact  that  it  was  proven  that 
said  duties  had  not  been  neglected  in  consequence. 

The  numl>er  of  officers  composing  this  corps  should 
be  limited  to  thirty,  and  transfers  to  it  from  other 
departments  or  the  line,  should  be  made  only  upon 
the  consent  of  the  officer.  Officers  should  be  allowed, 
however,  to  apply  for  such  a  transfer,  and  such  ap- 
plication should  be  given  due  consideration  by  the 
National  academy  of  sciences,  which  constitutes  the 
hijjhest  advisory  body  to  the  government  we  have  to 
decide  such  matters. 

If  the  individual  is  found  worthy  of  such  distinc- 
tion, and  his  work  passes  the  required  test  as  now 
apphed  by  the  academy,  and  he  be  willing,  then  the 
transfer  should  be  effected  at  the  earliest  practicable 
dote.  B,  W,  Shdfeujt. 

Fort  Wlngntp,  N.  aiex.»Jan.SB. 


Science  and  Lord  Bacon. 

A  year  ago  the  honorable  Ignatius  Donelly  appeared 
in  Wiishington  with  a  documentary  proof  that  the 
plays  of  Shakspeare  were  written  by  Lord  Bacon.  I 
did  not  hear  Mr.  Douelly'a  lecture,  but  several  ladies 
informed  me  that  they  believed  there  was  '  something 
in  it/  As  *  Bacon's  essays  '  was  one  of  the  first  books 
I  bought  and  read,  it  occurrefl  to  me  to  examine  his 
scientific  work  :  but  there  is  very  little,  and  his  sin- 
gle experiment  appears  to  have  been  the  stuffing  a 
fowl  with  snow,  which  brought  on  the  chill  that 
caused  his  death.  It  seems  to  me  that  Bacon's  ser- 
vices to  science  have  been  greatly  overestimated,  and 
that  Macaiilay's  declamation  on  this  point  is  ojs  absurd 
as  Mr,  Basil  Montnguf's  arguments  to  prove  that  his 
hero  never  took  bribes.  A  writer  of  so  much  intelli- 
gence as  Bacon,  and  yet  one  who  ridiculed  the  Copemi- 
can  theory  after  the  discoveries  of  Galileo,  could  have 
had  but  little  scientific  spirit ;  although  it  is  to  be  re- 
membered that  the  England  of  his  day  was  far  behind 
Italy  ami  France  in  scientific  knowledge.  Can  it  be 
that  in  thu«  matter  we  hare  been  imposed  ou  by  the 
fustiau  of  English  writers,  of  cyclopedias  and  schoQl- 
booksr  Asaph  Hall. 


The  competition  of  convict  labor. 

In  his  reply  to  my  criticism  of  hi?  views  on  the 
convict-labor  problem,  Mr.  Butler  denies  that  be 
consciously  stands  ou  the  grounds  of  the  ruhug  order 
of  political  economy.  He  holds  that  his  stand-point  is 
that  of    *  practical  ethics^    ( Sci>  wci?,  vii.    No.   157). 
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.Uliir*.  *ih««i'  •■j|*»'ri'if  ■?#■••  .*-o***  ■'•  Mj-  «v:  ^ 
,  •ttir»i<  ri'i''»ir'ii«-.  1/  '.<<»^r»  ■*!  0    •.•■o-    tii-. 
Miii4|fiiM»-l  •! ra uy 1 1» '/*•-•  fc:  •- ••    "t!.^:**:  '.x- 
.  .iiMMiiiiviIy  f"*rf.".   ;.-•-•.-   fc»   -i- -^     c 
wilhiMhn'  »ii«'«-M    '?  •*•-  :'•»  -"»*    -"j^     i- 
lliniiit'li  I  hi-  riii/1*^  '.?  •'.  .'-'-•  •  -    -^rw  1  fc- 
inti'K  n-  »•  •>••••'■  ■  ^  I'  "^^       ■'  "     •■  ■   —"^-fc-^ 
purli'iiiliii    ["'iiif       If  r.X   fc*.     »r.r    f    -   -^    -  - 
llinl  rill  .|iiiiifc'»ii»fi«Bri  r»i!i»t  ».*»*  w-*^  ir^  ;<r 
hr  MHi*  ili«»iiiir  Jl.  O-'-fJ  t»i»-  f»^-!  »...  •>*  •:-  • 
fillip  f..i  whiil  It  •iJ/i^«^l*  thfer<  Vji  vfifci  ^  ;  • 
mil   Mij^i^«'»»    !*»••   •|"i»'»ti'ifj   wjiv   th*   '  tL*:.--^'. 
.  .iikIiii  If!  the  <'X|'^iJiii*'i«U  X^A   kb"K   »trr*4 
iHiiiinn'iil   lififiK  Mifi'Jf'iM^I  i»h»rij  h*  T'AJ^ 


Sra  Irvel  and  occAn-currentf. 

Mill'  lina  ■■•  liHl"  |»rii'tn'i'  III  tlifr«Tiri(r  frozft  ?r  5»— 
hiir  I'Vin-l  itinl  ■*  >"  'linii-ult  to  know  how  V*  r/^*".-. 
Iiiit  ihi'ti'iiii'  mimi'  |MiiiitNiii  lii«  n""«"rit  l«-tt*r  on  '  "«*- 
|i<%il  iiiiil  •Hi'iiii  iiiiriMili' <.svif'#ifr.  J«ii.  i'i'  ih*:  •:• 
iiiii  iHMV  iiiiivHiuiii  "rhi"  flrnt  in,  that  ih*-  •n**-* 
hriiil  III  wiili'i  n-iiiilliiiK  Ir.iiii  till*  »iii|nTfiri»l  fJifff-r- 
Mii.fiii  li.iii|M'inliin«  iif  1ln«  ni-i'nii  in  IiikIi  ""'i  1  '^ 
liililii.U-  »li.»iiM  l«i.  n-  I'lli'tMivo  Ml  III'  .•laifiii'  it  l'^  ^* 
III  |ii.hliiiiii»:   .uiMiii  I'tiMi'iil-.  mill  i'M|ii'ri«IJy  in  yvf 

•  liniiiK  Ihi'  •'»Ml»"K  "UH*'"  iiliTi'iilii  «li'm«'  «in-uit« 
....111  I..  Im.  ..•  n.mih  .•..inpli'liMJ  willi.iiit  .lii««'n#|ihir 
(..  »:iiMi  .lipllt*  *•»«  <'»•'  ■ii|M"*«li""  llml  Ihi'P*  ii*  ■ 
»:i.i.liml    MM..,;  up   "«    •»•■"»•   «•»«•'«    ««    <•"'   •■M""^"''  »" 

Hilt  liiiiis  liV.«  •iiili.Mi'Ml  v.ihinir  li«  fw«|  tin*  riirrffntu 
\Va\  i»«  iIw^ii..'  i.Mim^Unio  jioloN  i»  nut  wttrrant«yJ 
|.x  III.'  kn.'wn  .li«inlMili.»n  .•!   Miifiiro  .ir  iIim'|i. water 

.,.i  .iMM..       rt^»l.-ii.M    IViivl  «.rrilH«».  th.'  .»riKin 

.,  ,K.  .M.i?*«4».t  ivtiim  .Hiivnl  Imin  hr«ni«'  |i«Ht 
1).,  \i...  *.»  ..U«.U  1.'*"  ol.MnH.Mi  iif  llu»  wii  K'Vfl 
.,.  i'%  «  ...'  «  .  •*•«  '^^  Km-»1H».  wlHMvil  i*  lit'a|MHl 
....  ;!  .'..  „4-.«*'N»  r'^*""'^*  •'*  ''"•  ^"''•^*  Alliiiitio 
I  .  \  .  .■  .  ^.^.w  ■:  .^Mii''-'  Hm'' lUMTHt  in  tin*  Smith 

*  '  ,  '  \  „.      ,»  «.V.'<  »nvrtM»  III!*!  Iiini*  liiwanJM 
'  *        .  ,,»„.;>   11  f^»-.U  »»•'  >*"•*  IviniiT  In  itN 

'.    ,,  .  .      .,..,.,    :Hx..vi  ilu^i^H-  of  U.hhI  liiiiio. 

^*"  \  ..  ,..  ,..M.*;  ilw'.Mx.  «l  i«  n«'t  niMMlisl 

*^.  ,*..   ««4i.<    ^^<!  »!   *ui'pln'!«  lo  tho 

,    ,  fc..    .,v  i:-.tv  iixMii  llio  abyiMWM: 

,  *.     ,       x  ..  .    .«    i.'  i!io  wiUiN.  with 

*        \      ,   „.       ,    ^  «..•.%{  thi'iv  t«  it»«wm 

^  .  .        .      „       .,     ...    .1  .  4ii\   u 

.       .      ,      ,    ,  .N»'  lti«li«uiVi>iin 
,xx  -•%    *••  '   «•»  *U*'iini; 

.        .,  ^.  i»    ix>i  *N*i^  «ilh 

,   .      ^  .I'.v  H'.ir^V   o( 
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-_1  'V  -      HI. 

:x  in-   air- 


_L  til*      *-:BTTti 


'»-:rii»      li  -ir*'     ■  "11=—   x.;..     "~:--  --1.-  t. 

Cfcttrr-if*  .'fcs.  -- 

A»w>'M*)gr  of  Boxmi  Liti  r;l:r 

m«  that  in  .i«*  vl*  :  li  -  :-*--t  :  r  .:  T^r 
a  brilliani  yfHw  «r:t.-  v;..  i  ::-  t-^l:  r  -  : 
and  a  hlai»£  drr**:  .r  r  :  ..  v  f  -it  Li^ 
rymtiaU.  A*  I  -:.■:•? r^t:  -  i..=  -:—■-  1:  :r: 
taneouslr.  atii  :;•►:.  "a:^  _-  :  -  •  :  -  v  r 
l»e  d^lad  to  kn :  w  w  i»-: irT  l:  -  :  * :  -  r- 1  ■  - .-%_ 
have  similar  tx;»erjti.—  2?.^  •    -j:    7 

BontoD.  F«-b.  >■ 

Tadpoles  ^  wirts- 

In  r*»«i»on«e to  th«- :r> ..:::--  :  ~  }-I  H.  !  .~ 
vii.  No.  157.  I  w-'Qi-a  sfi.7  :iE:  :  r  :it  s.-:  * 
wo  have  been  abk  t-  c*-:  La  -.y  Jr-?  :z  :  1  >-  a- 
on  the  Ithaca  flats^  ju<T  :- :  .-r  :i*j  ^  -rr  :  r, 
ioo  in  the  autumn,  and  a>  <  •-  i>  :'r.r  ::r  L 
ponriH)  in  the  pprinc.  TL-rr  r.as  r-£rz  r.:  : 
ktMipinK  them  alive  in  ai.  a-juan-n:  :n  :br  la 
through  the  winter.  Tb. >r  >-  ke:-:  ha^ 
foriii«H{.  and  have  ^iroved  to  r*  :a*n-"i^* 
oatvMibiana,  the  oomm-m  huUfr-c.  S.  U. 

Aiittl.  Ub.  Cornell  unirerfeity.  Fel    *. 

In  I  he  frozen  marshes  sumTiundinc  Fr^ 
v\-*in bridge,  1  saw  a  lar^  number  of  tadpo 
!ho  UH\  antl  in  the  clear  water  an>und  tl 
*lvnil  the  ln<t  of  January.  The  weather  i 
.\x\<  previous  had  been  very  warm  for  wi 
'.>-.H  had  Nhmi  jireoeded  by  very  cold  weathei 
«  w  a\  H  siip)v^»iHl,  as  your  correspoodent, 
.i.'^.  that  they  were  only  found  m  warm 
a*.n{  1  «a»  ivusiderably  puzzled.         Wv.  A. 

«&.'•(.'«.  Feb.  S>. 
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What  18  that  f  There  nredifferini^  gebools  or  codes  of 
ethic«  both  in  theory  aDil  practice,  and  the  only 
sentte  that  the  term  '  practical  ^  can  b«  us#d  in  i-«la- 
tion  to  i^thies  is  that  it  may  detiignate  the  kind  of 
ethics  in  practice  in  the  ttme  and  place  id  qacntion 
This  in  our  country  and  time,  and  special  field 
involved,  is  the  ruliD^  order  of  political  economy. 
This  is  th»  practised  one  as  opposed  to  the  profenaed 
one,  which  is  Christian,  and  mobt  decidedly  difFi^rent 
fmm  the  former. 

He  defends  thi«  queBtionable  poBition  with  equally 
questionable  6gurea.  There  are  no  *  official  ^  (if^ures 
compiled  by  any  such  men  as  oar  practical  ijolitictans 
left^ecially  in  matters  where  they  may  be  assumed  to 
be  interested)  which  any  scientific  man  wouH  accept 
as  evidence  to  controvert  the  constancy  of  the  order 
of  nature.  The  asKnmption  that  contractors  would 
hire  convicts  in  trades  which  are  plentifully  maiined 
by  free  ltt^>*Jrers,  except  for  the  one  reason,  greater 
cheapness,  involves  just  such  an  infraction  in  the 
order  of  nature  as  is  ezpresseii  in  the  commonplace 
reference  t<)  water  rtinninp  up  bilL 

Bnt  even  so,  nays  Mr.  Butler,  the  total  pn:»(«crtion 
of  convict  labor  to  free  is  only  1.1  per  cent.  '*  And 
it  IS  this  minute  percentage  of  competition  that  has 
eaosed  all  the  hue  and  cry  againbt  convict  labor. '^ 

This  is  a  peculiarly  misleading  way  of  *  treating ' 
the  fiifiires.  Ibe  pressure  of  convict  competition 
ha*  been  felt  in  certain  trades  of  certain  localities, 
hVLch  as  shoe  and  bat  making  of  the  state  of  New  York. 
There  the  percentage  has  been  large  enough  to 
injure  both  employers  aud  employed,  and,  if  Mr. 
Batler  wishes  to  show  the  caufelessness  of  the  '  hue 
and  cry/  he  ou^iht  to  show  the  percentage  in  special 
trades  and  localities.  A  shoemaker  does  not  compete 
with  a  tinsmith,  nor  does  the  purely  local  trade  of 
one  locality  interfere  with  that  of  another. 

It  is  true,  however,  that  even  the  unaffected  trades 
have  taken  up  the  'hue  aud  cry;'  and  that  is 
because  their  ethics  differ  from  the  *  ruling  school/ 
where  the  principle,  'every  one  for  himself/  is 
held,  and  instead  of  that  their  ethical  doctrine  is, 
'  an  injury  to  one  is  the  concern  of  all* 

E.  Lanoertei^d. 

Amongst  a  number  of  inferences,  the  above  com- 
munication containK  one  statement,  and  that  not 
bearing  on  the  question  of  the  general  nierita  of  the 
contract  Ryi^tem,  but  on  its  application  to  the  hat  and 
nhoe  trades  in  the  state  of  New  York.  Whether  any 
modification  of  the  system  in  this  point  of  its  applica- 
tion is  advisable,  experience  mu!it  determine  ;  perhapts 
a  restriction  as  to  l be  number  of  convict*  to  be  em* 
ployed  in  any  one  industry  would  be  desirable. 

The  official  figures  as  far  as  these  two  industries 
are  concerned  ar*»  as  follows.  In  187fl,  320  convicts 
were  employed  in  making  hats  in  the  state  of  New 
York,  while  .'5,267  free  workmen  were  engaged  in 
the  same  industry  ;  thus  the  eompetitive  force  of 
the  convict  labor  was  about  4  per  cent.  In  1879, 
1,927  convicts  —  1,885  males  and  42  females  —  were 
employed  in  New  Y'ork  prisons  (at  Sing  Sing,  Auburn, 
and  Clinton  prisons,  at  the  peniteniiariea  at  Albany, 
Brooklyn,  Rochester,  and  Black  well's  Island,  and  at 
the  western  bouse  of  refuge  at  Kochester)  in  the 
manufacture  of  boots  and  shoes.  Accortling  tr^  the 
census  of  1880,  26,261  is  the  number  of  free  laborers 
at  boot  and  shoe  making  in  Now  York  state.  This 
shows  the  competitive  force  of  the  conpicts'  l&bor  in 
this  iufitiince  to  be  something  over  4  per  cent.  This 
amount  is  still  small,   though  conaidorably  greater 


than  the  figure  (1.1)   which  we    fouu 

the  competitive  iorce  of  all  the  conv  

United  States,  without  regard  to  particQll 
Your  cnrresjKjndent  has  selected  that 
which  corajjctitiun  is  greatest.  \ 
cent  is  the  highest  figure  reachedfl 
so  very  formidable.  I  have  ha4|<f 
adducing  fre&h  figures,  for  feaf| 
summarily  rejected  as  useless,  1 
in  with  some  person ^s  ideas  as  to  bo 
nature  *  ought  to  go. 

Nicholas  Mc 
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The  festooii  cloud. 

I  have  been  much  tntere»t«i  in  the  I 
in  SciVnrc  on  festcKin  clouds.  In  Awjr 
witnessed  a  remarkable  exhibition  of  thii 
over  Vine>ard  Sound,  between  the  shoul 
Gxl  and  Martha's  Vineyard.  It  was  ii 
ing.  about  nin**  or  ten  o'clock.  The 
cast  with  clouds  betokening  a  showeij 
cloud  was  in  the  north-west,  from  w| 
matteringa  were  heard.  High  over  t^ 
dark  cloud,  from  which  depended 
cloud  like  great  curtains.  These  defien 
grew  lighter  in  color,  and  thinner  in  te 
when  within  about  one  hundred  feet  fi 
they  frayed  out  into  a  fringe-lili 
Between  these  curtains  the  atmospli 
paratively  clear,  up  to  the  dark  cloud  abc 
the  depending  portions  approached  the 
they  grew  in  dimens^ion  and  density,  fon 
from  one  to  the  other.  The  dark  clot 
south-west  and  north  east  in  the  direi 
axis  of  Vineyard  Sound,  but  the  depei 
were  at  right  angles  to  this  direction 
sailboat,  and  sailed  underneath  these  clo 
display  was  truly  wonderful.  The  frin 
lower  portion  of  the  depending  cloud 
beautiful,  and  the  high  arches  between  % 
sive.  This  exhibition  was  followed  byai 
derstorm,  as  I  remember.  There  se 
currents  of  air  of  different  temperatures 
absence  of  instruments,  I  was  unable  U 
record  of  this.  1  recall  that  the  wind  w 
and  shifting  at  the  surface,  which  requ 
management  of  the  boat.  J.  f 

Enitford,  Cmm.,  Feb.  0. 


i 


Correction  of  thcnnomctcrs  for  f 

Imperfect  instruments,  faulty  nnethod 
sonal  errors  have  caused  the  intn>ductic 
many  inaccuracies  in  scientific  hterature, 
great  labor  in  their  correction  and  the 
experiments.  This  is  especially  true  ii 
physical  constants.  It  is  manifest  that 
of  redetermination  the  most  painstakii 
should  be  aimed  at.  and  every  possible  sot 
avoided.  Otherwise  the  work  must  be 
some  future  day,  and  our  theories  hBjm 
certain  constants  will  have  but  Httle  for< 

It  occurred  to  one  of  us  (Dr.Venable)  I 
of  error  in  thermometric  readings,  not  g< 
rected  for,  might  lie  in  the  effect  of  pr 
the  glass  bulb  containing  the  mercury,  " 
to  any  such  corrections  could  be  fou 
at  our  command,  and  we  resorted 
test  the  amount  of  the  poarable  error. 

A  few  experiments,  carried  out 
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©rif.  showed  for  a  sphenoal  bulb 
of  0.16,  and  for  a  cylindrical  bulb  ati  in* 
0  27,  of  a  dej^ree  Fahrenheit,  for  an  addi- 
cMspbere  of  pressure.  Clearly,  the  amouDt 
will  depend  upon  the  nature  of  the  glass 
\  else,  and  shape, 
mtiona  on  vapor- pressure,  on  boiling- 
inGfeased  or  diminished  presfture,  me- 
at obaervatitms  at  unusnatly  bi^h  stations 
iuffs^  are  sobjert  to  this  correction ;  and. 
neral  correction  will  be  satisfactory^  each 
keter  will  bare  to  be  (Separately  tested. 
Te  written  to  the  sif^nal-service  bureau  for 
on  tbia  subject,  and  find  that  they  '  hav^e 
iar  under  consideratioa/  and  are  making  ex 
Besides,  we  have  been  referred  to  papers 
in  Proceeding*  of  the  Royal  soeietv,  1869, 
Cafck,  International  bureau  of  weigLta  and 

it«  now  to  point  out  this  source  of  error  to 
r  Sciencr  who  may  not  have  noticed  it,  and 
nsny  can  refer  us  to  further  memoirs  and 
ms  on  the  subject.  F.  P.  Vknabue, 

J.  W.  Gore. 
of  North  CaroUoa,  Jan.  ifl. 


On  Verte  Island,  NipiiBfon  Bay,  Lake  Superior ,  a 
well -preserved  hnach  of  water- worn  pebble-*  lies,  as 
near  as  could  be  determined  by  rouirh  measurement, 
two  hundred  and  eighty  feet  above  the  p re.se nt  level 
of  the  b»\y.  A,  A.  CaoztfiR, 

Qrnnd  Rft|>lds,  Mich,,  Jan.  80. 


Is  tbe  dodo  an  extinct  bird  ? 

the  publication  of  an  article  of  mine  upon  the 
birds,  which  appeared  in  the  Century  nmita- 
January,   1886,   there   have  come  to  me  a 

■interestinjf  letters  (|uestioaiDpf  the  fact 
0  is  entirely  extinct.  Prom  among-  theiu 
■pcently  received  from  Dr.  William  Barr 
ms.  My  correspKindeut  tells  me  that  he 
hot  Ioni§r  iU?o,  from  au  English  new(;paper,  the 
item  :  *'  Mr.  Manley  Hopkins^  consul-gen- 
.waii,  writes  to  au  English  journal,  *  By  my 
'eived  from  Hawaii,  I  observe  that  among 
rda  brouifht  by  the  schooner  Fanny  from 
mn  group  was  a  single  j^pecimen  of  that  roiYt 
rra,  the  dodo.  I  am  sure  your  readtsrs  will 
kted  t«  hear  that  this  bird,  supposed  to  have 
Ixtinct  more  than  a  century  ago^  still  lingers 
itttl^-explo^ed  Samoan  Islands  of  the  South 

mber  of  continental  naturalists,  who,  no 
lave  arrived  at  their  opinions  through  the 
brought  home  by  explorers,  have  predicted 
dodo  will  some  day  be  found  to  be  one  of  the 
f  the  existing  avifauna  of  the  inland  of  Mada- 

R,  W.  Shijteldt. 
bigate,  N.  Mes.,  Jan.  3£n. 


Ces    of  glacial  action  on  the  shores  of 
Lake  Superior. 

of  glacial  action  are  abundant  about 
arbor,  on  the  north  shore  of  Lake 
The  tops  of  the  low  inlands,  and  of  the 
[  the  abore,  are  rounded  in  a  striking 
B«]ow  the  surface  of  the  water  well- 
grooves  and  scratches  extend  in  a  general 
and  aouth-weet  direction.  The  crevices 
ite  rock  which  extend  across  the  glacial 
have  their  northerly  sides  nearly  intact, 
aides  opposite  are  consriderably  worn.  Where 
»  extends  in  about  the  same  direction  as 
mark,  both  of  its  sides  are  gouged  out. 


Professor  Newcomb's  address  before  the  Ameri- 
can society  for  psychical  research. 

In  view  of  tbe  utterances  in  the  last  two  numbers  of 
Science,  called  forth  by  my  address  before  the  Ameri' 
can  society  for  psychical  research,  some  comment  by 
me  may  not  be  inappropriate. 

Of  the  two  criticisms  upon  my  address,  which  are 
put  forth  in  the  comments  of  Jan.  22,  one  seems  to 
me  well  founded.  It  ia  that  directed  against  my 
deftnition  of  thought-transferrence  as  fiomething 
which  in  supposed  to  take  place  without  any  physical 
connection  between  tbe  acting  and  the  percipient 
minds.  Science  correctly  points  out  that  the  abisence 
of  a  physical  medium  of  transfer  is  not  implied  in 
the  doctrine  of  transferrence.  But,  white  con- 
ceding this,  I  wish  to  point  out  that  this  error  no 
more  afifects  my  conclusions  than  a  typographical 
error  would.  Tbe  point  to  which  my  whole  discourse 
was  actually  directfd  was  that  of  tbought-trans- 
ferrence  through  any  hitherto  unrecognized  channel, 
whether  material  or  not.  In  other  words,  I  inquired 
whether  the  observed  phenomena  required  tbt*  ad- 
mission of  any  new  law  of  nature  in  order  to  explain 
them. 

Ynur  other  criticism  is  in  these  words  :  **  He  places 
much  emphasis,  for  instance,  on  the  extreme  rarity 
of  thought- trans ferre nee  in  the  ordinary  course  of 
life,  aod  implies,  somewhat  sarcaBtically^  that  it 
ought  to  be  much  more  frequent." 

I  can  find  in  my  written  paper  no  justification  for 
any  sueb  remark,  and  cannot  even  guess  what  pas- 
sage it  refers  to.  I  did,  indeed,  point  out  the  well- 
known  nnd  obvious  fact  that  very  rare  phenomena 
become  frequent  when  we  learn  how  they  are  pro- 
duced, or  how  they  may  be  observed,  and  remarked, 
that,  were  though t-transferrence  real,  we  should 
expect  to  learn  how  to  produce  it  at  pleasure  as  its 
conditions  became  better  known.  The  great  fact 
which  I  pointed  out  is  this  :  after  three  years  of  pains* 
taking  labor  by  tbe  English  society^  and  one  year  of 
our  own.  no  one  shows  us  how  to  produce  or  observe 
thought-transferrence,  nor  indeed  tells  us  any  thing 
about  it  that  we  did  not  know  before. 

Professor  Ja messes  remarks  in  SctVncr  of  Feb.  o, 
are  directed  mainly  ic*  certain  reflections  upon  the 
English  Bociety,  for  which  I  am  not  respouEiible  to 
any  further  extent  than  as  having  made  the  remark 
which  led  to  them.  At  the  tiame  time  tbe  question 
seems  to  me  not  devoid  of  interest.  The  ground 
which  I  take  is,  that  the  parts  of  the  reproduced 
figures  made  by  blindfolded  percipients  fit  together 
in  a  way  which  could  scarcely  have  been  possible 
unless  the  percipient  either  aaw  the  drawing  he  was 
making  or  had  a  knowledge  of  bis  work  by  some 
agency  unknown  to  sci»?nce.  Professor  James  is  not 
ready  to  concede  this,  but  apparently  claims  that  the 
muscular  sense  would  have  proved  a  sufiicient  guide, 
and  suggests  that  I  try  the  experiment  myself.  I 
beg  leave  to  osaure  him  that  I  did  not  venture  on  my 
conclusions  until  I  had  tried  it.  I  cannot  make  any 
such  drawings  as  tho«ie  given  on  pp.  89  and  95  of  the 
Proceedings  of  tbe  English  society  by  tbe  muscular 
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PRJMJTTVE  MARRIAGE. 

T*uor.  VV,  KoBEUTSON  Smith,  in  \m  •Kinsliip 
and  iiiarriaKu  in  early  jVrabia'  (CumbriilKtv  f/wt- 
vermtfi  presis,  1KH5),  may  be  regartlcd  as  ha^inK 
gix'en  the  \tiiesi  fontribulion  to  the  controversy 
going  on  l)etwet>n  those  who  upbolfl  t  lie  opinions  of 
the  late  Lewfc  H,  Morgan  in  regard  to  the  origin  of 
hunian  society  and  the  primitive  form  of  mar- 
ria^,  and  those  who  support  the  views  of  the  late 
John  F,  McLennan  upon  ihet^  subjects.  To  ex- 
plain fully  in  what  these  difTerences  consiijt  would 
r«iuire  too  much  space,  so  that  we  must  content 
ourBelvt>&  with  stating;  some  of  the  main  pointe  of 
dun^tieenient. 

Mr.  Morgan,  in  his  *  Ancient  society,"  main- 
tained  tliat  the  primitive  family,  whicli  succeeded 
to  a  condition  of  promiscriOus  interc*:airse,  was  a 
ccRuaanguiue  one,  founded  on  the  intermarriage  of 
tirothen  and  siBters  in  a  group.  This  was  followed 
by  the  Pimaluan  or  Hawaiian  family,  in  which 
B^venil  sisters  or  brotheniJ  had  groups  of  htishanda 
or  wives  in  common,  who  were  not  necessarily  of 
kin-  From  this  sp*rung  the  Malayan  system  of 
ntlatiosiahip,  in  which  all  hlood-relattons  fail  under 
die  lieaiis  either  of  parent  and  child,  of  grand- 
pBreiit  and  grandchild,  or  of  brother  and  sister. 
PeoideB  these,  the  relations  by  marriage  were  also 
rv^noignized.  In  course  of  time  a  second  system  of 
rplatiooshtp  grew  up,  the  Tunuiian,  and  the  form 
flyond  on  thia  continent,  to  which  he  has  given  the 
imfEie  of  the  Oanowanian.  This  second  system 
wan  tia^ed  upon  Punaluan  marriage,  accom|>anied 
by  a  division  of  the  tribe  into  gentes,  Tlie  gens 
comprised  all  tluTise  who  have  spnuig  from  the 
■mie  mother,  and  intermarriage  in  it  was  pro- 
Il0iiled.  The  Turanian  system  of  relationship  iu- 
diidcd,  in  addition  to  the  terms  used  in  the  ^ftalay- 
an,  ftJao  words  tor  unt-le,  aunt,  nephew,  niece, 
md  oousin  :  and  it  recognized  also  the  connections 
by  marriage.  The  Malayan  and  the  Turanian 
trrstt^ns  are  calkid  by  Morgan  claasificatory,  as 
disUngulMhed  from  that  in  use  among  ourselves, 
wblcii  he  calls  the  descriptive  system, 

Mr.  Mel^t*nnan,  on  the  other  hand,  in  his  *"  IVimi- 
liw  msiriftge,'  criticised  this  view  of  the  origin  of 
Ihr  '  •— '«<-ttoi7*  systexus  very  severely  as  *  utterly 
Uh  and  argued  that  such  a  system  can- 

tmt  nt."  tjuf^  nt  blood-ties  at  all.  but  that  it  is  merely 


a  mode  of  addressing  j>er&onB.  In  it  the  terms 
*  son 'and  *  daughter^  do  not  imply  descent  from 
the  sjune  mother  or  father^  and  the  relationship  of 
the  child  to  its  mother  is  completely  ignore<l.  The 
phenomena  presented  by  such  a  system  be  under- 
took to  explain  as  having  originated  from  w  hat  he 
believed  to  be  the  oldest  form  of  marriage,  that  of 
Nair  polyandry,  by  which  several  unn^lated  men 
have  a  wife  in  common,  Tliis  custom  an^«Be  fr<im 
the  practice,  in  the  earliest  times,  of  female  in- 
fanticide on  account  of  the  difficulty  of  suljsist- 
ence.  Thus  a  scarcity  of  women  was  occasioned, 
from  which  originatcMl  the  general  habit  of  pro- 
curing wives  by  capture  from  neighlKiring  hostile 
tribes.  From  this  custom  spnmg  the  usage  of 
exogamy,  by  wiiich  intermarriage  within  the  tribe 
was  prohibited.  Under  Nair  polyandry  the  only 
idea  of  blood-relationship  conceivable  wonld  be 
through  females,  as  the  uncertainty  of  fatlierhnixl 
would  prevent  the  arkiiowledgment  of  kinsliip 
through  males.  Gradually  there  was  develoi>fHl  a 
higher  form  of  pcjlyandry,  the  Thibetan,  by  wJn'ch 
several  brothers  have  a  wife  in  common.  The 
recognition  of  kinship  through  males  having  thus 
become  possible,  an  esq^lanation  of  the  terms  used 
in  the  classificatory  system  is  not  far  to  seek. 

To  this  criticism  and  explanation  Mr.  Morgan 
replietl  by  denying  the  general  prevalence  of  either 
Nair  or  Thibetan  j^olygamy,  or  of  exogamy  as  a 
trilml  custonj,  wiiich  he  insiBted  was  restricted  to 
the  gentcs  w  ithin  the  trjl)e.  He  argued,  that,  in 
the  archaic  form  of  the  gens,  descent  was  limited 
to  the  female  line,  and  that  this  is  what  is  really 
meant  l>y  McLennan 's  *  kinship  thnnugh  females 
only  ; '  and  he  insisUxI  that  McLennan's  hypothesis 
is  iittt^rly  insufficient  to  account  for  the  origin  of 
the  classificatory  system,  whUe  ridiculing  the  idea 
that  this  could  be  a  system  of  addresses  instead  of 
a  syfitem  of  consanguinity  and  aHinity, 

The  discussion  was  now  taken  up  by  Messrs, 
Fison  and  Howitt  in  *  Kamilaroi  and  Kumai,'  a 
wTirk  upon  the  organization  and  priuiitive  mar- 
riage customs  of  certain  Anstrolian  tribes,  and  in 
a  review  of  *  Primitive  marriage^  by  Mr.  Fison,  in 
the  Popular  science  monthly  for  June,  1880;  in 
both  of  which  Morgan's  views  were  stoutly  and 
elalx>rately  maintained. 

Shortly  after,  Mr.  John  McLennan  having  died, 
liis  brother  Donald  continued  the  dificussion,  on  hifl 
side,  by  a  review  of  *  Kamilaroi  and  Ktimai*  in 
Aaftire,  April  21,  1881,  in  which  he  attempted  to 
refute  Mr.  Fisona  objections  to  his  brother's  opin* 
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ions,  and  endeavored  to  prove  that  the  former's 
views  wpro  based  upon  incorrect  information. 
The  argument  was  continued  by  his  publication 
last  year  of  a  supplementary  vokirac,  l>ased  ufxin 
his  iate  hrothor's  pai>ers,  entitled  *  The  patriarchal 
theory/  written  in  opposition  to  the  views  upon 
this  subject  of  Sir  Henry  Maine.  In  the  preface 
he  states  that  hiw  hDitlier  had  Intended  t<i  present 
in  greater  detail  the  proofs*  of  his  theory  of  the 
origin  of  exogamy.  He  believed  that  it  grew  out 
of  the  system  calletl  *  totemism/  which  hati  been 
outlined  by  him  in  three  efitiiiys  on  *Tlie  worship 
of  animals  and  plants/  published  in  the  Fort- 
nightly  rmpw  in  1869-70.  From  totem  ism  t^me 
exogamy,  arising  from  the  eiarcity  of  women  ; 
and  this  must  have  originated  in  societies  ac- 
knowledging no  kinsliip  except  thrt>ugh  women. 
From  this  condition  there  has  been  a  gradual  prog- 
reaa  by  evolution,  with  varying  degrees  of  rapidity 
among  different  people,  but  involving  the  recogni- 
tion of  kinsiiip  through  males.  As  bearing  upon 
the  question  of  the  scarcity  of  women,  the  late  Sir. 
McLennan  had  already  made  a  large  collection  of 
mstances  of  the  prevalence  of  infanticide  and 
kindred  practices. 

Such  being  the  present  state  of  the  controversy, 
aa  we  said  at  the  outset*  the  volume  now  liefore 
us,  up*in  '  Kinship  and  marriage  in  early  Arabia,' 
must  be  regarded  as  the  last  contribution  to  it.  It 
upholds  in  the  most  uncomprot>»ising  fasliion  the 
JIcLemian  side.  The  leametl  au  tliorof  the  celebrated 
lectures  ujxjn  'Tlie  01*1  Testament  and  the  Jewish 
Chiireli '  and  upon  *  Tlie  propheU  of  Israel/  in  the 
discharge  of  his  duties  as  lord-almoner'a  profess^^r 
of  Arabic  in  the  University  of  Cambridge,  had 
occasion  to  study  thoroughly  the  laws  of  marriage 
and  of  tribal  organizatitm  wliieh  prevailetl  in 
jVi*abia  at  the  tirue  of  IVIiihammed.  He  became 
fully  satisfied  that  the  system  of  male  kinship 
there  had  been  preceded  by  one  of  kinghip 
througli  women  only,  and  that  changes  in  the 
tribal  system  went  hand  in  hand  with  the  change 
in  the  system  of  kinship.  He  is  also  convinced 
that  the  correspondence  of  the  Arabian  facts  with 
this  general  theory  proves  that  the  system  of 
totemiein  and  the  law  of  exogriTny  once  prevailed 
among  the  Arabs,  and  that  the  general  principles  of 
the  hypothesis  laid  iloun  by  McLennan  in  ■  Primi- 
tive marriage*  cannot  lie  shaken.  The  results 
thus  derived  he  believes  have  *'  a  very  im[>ortant 
bearing  on  the  most  fundamental  problems  of 
Arabian  history,  imd  on  the  genesis  of  Islam  itself." 
All  who  are  interested  in  the  history  of  the 
early  institutions  of  mankind  must  welcome  Buch 
a  leameil  and  novel  explanation  of  the  primitive 
ty|>e  of  Semitic  religion,  and  of  the  conseriuences 
that  have  flowed  from  it. 


Tlie  opinion  haa  generally  prevailrd  that 
deities  of  the  primitive  tnbes  must  be  identifl 
with  the  heavenly  IxMltes :  but  our  author  pr 
that  this  was  not  the  earliest  form  of  trih 
religion.  The  Arabs  retained  a  tribal  constituti 
longer  tlian  the  other  Semites,  and  we  know  niuQ 
mow  nlHiut  it  than  about  that  of  any  other  trih 
In  its  primitive  form  it  was  a  totem  tribe ;  thai  1 
one  in  which  the  Viehef  that  all  its  membeiB  are  { 
one  blootl  was  ae^S(x;iated  with  the  religious 
viction  that  the  life  of  tlie  tribe  was  in 
mysterious  way  derived  from  some  aDinuU 
plant.  **Tliere  is  reaeon  to  think,"  he  reinarh 
'*that  in  early  times  totem  tribesmen  general] 
bore  on  their  IxKlies  a  mark  of  their  totem,  an 
that  this  is  the  true  explanation  not  only  of  taih 
ing,  but  of  the  many  strange  deformations  of 
teeth,  skull,  and  the  like,  wliich  savages  infiict  < 
themselves  and  their  children''  (p.  187).  So 
would  explain  the  '  mark '  set  on  Cain  by  Jebova 
as  '*  the  trilml  mark,  which  every  man  bore  on  lu 
pension,  and  without  which  the  ancient  form 
bloTKl-feud,  as  the  affair  of  the  whole  stock,  ho^ 
ever  scattered,  and  not  of  near  relatives  alond 
could  hanlly  have  been  worked  '*  (p.  216).  Tlie  mo 
important  evidence  of  the  feeling,  involved  in  the 
totem  religion,  that  a  man's  totem  animal  m  oi 
one  race  with  himself,  is  derived  from  tlie  do 
of  forbidden  foods.  **  A  prohibition  to  eat  thai 
of  an  animal  of  a  certain  species,  that  has  i^ 
ground,  not  in  natural  loatliing,  but  in  religio 
horror  and  reverence,  implies  that  soinetl 
divine  is  ascribed  to  every  animal  of  the  siieciii 
And  what  aeema  to  us  to  be  natural  loathing  oftelj 
turuM  out,  in  the  case  of  primitive  peoples, 
be  Ixised  on  a  religious  tnbofK  and  to  have  it| 
origin,  not  in  feelings  of  contemptuous  diagusiy  t 
of  reverential  dread.  .  .  .  Unclean  animala,  wh 
it  was  poliutton  to  eati  were  simply  holy  animalal 
(p.  !iOT).  Many  of  their  most  ancient  tribal  na 
are  taken  from  animals,  of  which  our  author  giffl 
an  explanatory  list  of  more  than  thirty.  Sue 
names  the  genealogists  usually  seek  to  explajji  i 
derived  from  an  eponymous  ancestor.  But 
liistory  of  paternity  among  the  Arabs  makes 
clear  that  ancient  stock-names  were  not 
rived  from  fathers ;  for  the  system  of  stocks  ' 
in  existence,  and  they  must  have  bad  namee.  Ion 
before  the  idea  of  fatherhood  liad  been  develo 

Three  forms  of   marriage  were  known 
the  Arabs  in  antiquity  :   MoVa  marriage, 
was  a  temporary  arrangement  for  a  fixed 
Beetm  marriage^  a  development  of  the  syst^ 
Nair  polyandr>%  where  the  husband  settled  amon 
the  wife's  kindred  ;  and  Baal  marriage,  which  wa 
probably  unknown  l>efore  the  Semitic  dispersion,  i 
which  the  busliand  took  the  wife  to  his  own  ho 
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becoinliig  b«r  *1ari1  ami  master/  The  tirtit  kind 
was  eomiDon  at  the  titne  of  Mohamiuedt  and  wae 
with  difficulty,  if  at  all,  abolished  by  him.  Under 
it,  as  well  as  under  Beena  marriage,  kinship  could 
bavie  been  reckoned  only  through  females.  Before 
Baal  marriage  was  establinhed,  a  kind  of  Thibetan 
polyandry  liad  prevailed,  which  he  calls  Baal 
polyandn^^  in  which  thp  husbands  were  all  of  one 
«tock.  F>f  >m  this  arose  the  habit  of  acknowledging^ 
kinship  throu>;h  males.  This  Baal  polyandry  had 
grown  out  of  the  cufttom  of  marriage  by  capture, 
which  wa»  older  than  that  of  marriage  by  pur- 
cliase.  ;ind  continued  aftex  the  latter  custom  had 
■prung  up.  In  Baal  marriage^  of  course,  whether 
eonj$tituip4l  by  capture  or  by  contract,  the  children 
would  be  regarded  aa  belonging  to  the  blood  of 
the  father. 

We  regret  tliat  we  cannot  allude  to  many  other 
hiifiortant  subjects,  especially  tliat  of  the  pro 
hibited  degrees,  from  which  usefid  light  may  be 
ilerived  upon  the  probleniB  of  early  kinship,  as 
well  aa  to  nnmerous  ejccureuaes  in  the  notes  upon 
interesting  archeological  topics.  We  can  only 
refer  general  students  of  early  scx^iety,  as  well  ^» 
ail  who  are  interested  in  old  Arabia,  to  thi^ 
iraluable  work,  which,  having  been  expanded  and 
rewritten  from  a  course  of  university  lectures 
delivered  in  1885,  contains  the  last  word  in  the 
it  eontroversy  of  which  we  have  attempted 
the  outline.  H.  W.  H. 


THE  OII^WELLS  OF  BAKU. 

BARr  is  a  seaport  town  of  the  Apsheron  penin- 
flola,  in  the  Caspian  8ea,  in  the  most  southern  part 
of  the  Russian  territory.  The  adjacent  region  has 
long  attracted  the  attention  of  the  surrounding 
uationa,  on  account  of  the  naphtha  with  which  the 
•oil  is  impregnated.  The  inflammable  gases  issu- 
ing from  the  ground  rendered  tlie  locality  sacred  in 
ibe  ejes  of  the  Paraees,  or  fire- worshippers,  wlio 
have  long  resorted  to  it  from  distant  places.  The 
peninaula  is  an  arid  waste ;  and  one  of  the  most 
difficult tes  encountered  is  the  scarcity  of 
r,  both  for  mechanical  and  dietetic  uses.  The 
?  of  tlie  uil-industry,  according  to  F.  Vasilieff, 
f  given  in  the  Proceedings  of  the  Institution  of 
'  fsfrO  engineers,  does  not  exceed  four  and  a  half 
miles  in  area,  which  forms,  indeed,  the 
of  tlie  wliole  oil-bearing  region  of  the 
ms. 

The  earliest  oil-wells  date  back  for  centuriea.   A 

Persian  inscription  has  been  found  which  Hxes  the 

date  of  one  of  them  at  1594.     After  the  cession  of 

ec»untry    to   the    Russians  in   1813,   the    oiU 

stry  was   under  the  control  of  the  govem- 

Inent.  and  up  to  1873  the  entire  revenue  derived 


from  this  source  did  not  exceed  fifty  thousand 
iIoUais.  The  manufacture  of  kerosene  commenced 
in  1858,  after  which  tlie  industrj^  began  to  develop 
slowly  ;  but  within  the  last  fifteen  years  it  has  in- 
creased with  greater  activity.  At  tliat  time  land 
was  sold  at  auction,  and  Ijrought  as  high  as  five 
thousand  dollars  j)er  acre.  The  old  crude  methods 
and  shallow  wells  were  abandoncil,  and  at  present 
there  are  more  thiux  five  fiundred  borings,  Tlie 
yield  has  now  reached  a  million  tons  per  annum* 

The  naphtha-benring  strata,  three  of  whicli  are 
so  far  known,  belong  to  the  lower  miocene  forma- 
tion. They  dip  at  an  angle  of  from  ^O''  to  40°. 
and  are  composed  of  sand,  calcareous  clays,  marb, 
and  III  places  compact  sandstone,  often  of  great 
thickness.  Organic  remains  are  wholly  absent. 
Tlie  naphtha-beiu-ing  sands  are  in  a  «emi*flmd  con- 
dition, and,  when  brought  to  the  surface,  give  off 
carburetted-hydrogen  gas.  Not  only  do  these  sands 
give  mucii  troulile,  but  the  salt  water  associated 
with  them  maket*  the  driving  ot  bore- wells  difti- 
cult. 

Tlie  plateau  is  a  hundred  and  forty  feet  above 
the  surface  of  the  Caspian  Sea,  and  the  bores 
reach  as  deep  as  six  or  seven  hundred  feet.  The 
depth,  however,  de|jendB  ujwn  the  yield  and  the 
quality  of  the  oil.  At  first  the  oil  dotjs  not  reach 
liigh  in  the  Ixirings  ;  but,  as  the  depth  iJicreases,  it 
rises,  and  at  last  is  forced  out  by  the  pent-up 
gases. 

A  naphtha-fountain  differs  very  much  from  one 
of  water.  The  oit  on  leaving  the  pipe,  is  broken 
up  into  many  jets,  which  scatter  in  all  directions. 
The  larger  part,  on  account  of  the  libenition  of  the 
occluded  gases,  is  shattered  into  the  finest  sprny. 
Together  with  the  oil,  there  is  ejected  an  immense 
*|uantity  of  sand,  stoncbi,  himfjs  of  clay,  some  of 
the  pieces  being  very  large.  This  condition  of 
things  is  explained  by  the  high  j^resBure  of  the 
gases,  which  has  been  measured  in  closed  bore- 
pipes,  and  found  to  range  between  fifty  and  three 
hundred  pounds  per  square  incli.  In  the  year 
18B3  two  fountains  played  bimuUantously  to  a 
lieight  of  between  two  hundred  and  fifty  and 
three  hundred  and  fifty  feet.  "When  u  fountain 
breaks  out.  tlie  boarding  of  the  boring-turret  is 
scHin  torn  off,  stones  are  thrown  up  to  a  great 
height,  and  it  is  dangerous  to  approach  the  bore, 
especially  from  the  circumatance  that  the  iiaphtlia 
spray  has  an  inebriating  effect  on  tlie  workmen. 
A  cloud  of  naphtha  hovers  over  the  fountain,  and 
is  carried  to  great  distances  by  tlie  winds,  covering 
every  thing  it  passes  over  with  a  light  film  of  oil. 
The  sand  thrown  up  forms  a  hillock  round  the  well, 
often  rising  to  twenty-eight  feet  in  height.  The 
buTSting-forth  of  a  fuuntain  is  accounianied  by 
loud  noises  and  a  ta^mbling  of  the  earth.    Millions 
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of  tons  of  oil  hrive  been  lost  from  iin  inability  to 
fUrect  it  into  reservoirs,  which  are  frecjuently  not 
even  pi^jiared  l)efore  the  need  of  them  ari*ie*i. 
Some  fountainR  are  intennitteat,  and  play  from 
one  to  two  or  three  hours  at  a  time,  and  then  cease 
for  a  day  or  bo,  Theee  are  tlie  moBt  convenient, 
as  they  give  plenty  of  time  to  arrange  fc»r  collet^t- 
ing  the  oil.  In  some  cases  the  actitm  haa  to  be 
started  by  withdmwin^  a  few  scoop**  of  oil  fixmi 
the  bore,  and  thus  di&turhing  the  subterranean 
«xinilibrium. 

Continuous  fountains  sooner  or  later  become 
intermittent,  and  then,  like  the  latter,  settle 
down  into  ordiniiry  wells,  fnom  which  the  oil 
must  be  raiBixl  by  the  ii^ial  methods.  The  jet 
sent  out  of  a  r>ore-pipe  aitpears  urja^ed  fnrwm*d  by 
a  rapid  succession  of  pulsations ;  but  periods  of 
quiet  may  be  noted,  during  which  the  fountain 
seefEUB  to  gather  up  its  strength  for  an  extra  ener- 
getic e0nrt.  The  height  of  the  jet  varies  with  the 
intensity  of  the  pulsatione.  A  continuous  fountain 
may  yield  over  thirty-three  hundred  tons  of  oil, 
and  require  the  labor  of  a  hundred  men  to  eolJect 
and  store  it  in  reserv  ojrs.  The  daily  yield  would 
be  woilh  five  hundretl  dollars^  the  cost  of  labor 
being  from  seventy-hve  to  a  hundred  doUarn. 

The  condition  of  the  oil  is  such,  that,  when  no 
longer  forced  out  by  interned  agencies,  it  must  be 
removed  from  the  lx»re«  by  means  of  fii^<Kij.« : 
hence  the  Ijoro-holes  have  to  tie  large,  nsuidly 
sixteen  inches  in  diameter,  and,  having  to  be 
maintained  at  that  diameter  throughout,  must  lie 
lined  with  bore-pipes.  Tlie  cost  of  these  Ixjre- 
pipes  18  a  serious  item,  in  a  well  of  six  hundred 
feet  in  depth  ccwting  twenty -five  hundred  dollars, 
whOe  the  exj>ense  of  sinking  the  Ix^re  amounts  to 
alxmt  five  thousand  dollars* 

The  owners  of  allotments  are  fre*'  to  sink  their 
bore-holes  where  they  like  :  hence  they  are  mostly 
sunk  along  the  boundaries  of  the  plots,  and  not  at 
the  pcjints  which  the  lay  of  the  strata  would  indi- 
cate to  be  the  most  advantageous.  The  reason  for 
this  is,  tliat  each  proprietor  considers,  that  by 
sinking  a  bore  near  his  neighlwr's  plot,  if  he  suc- 
ceed, he  will  get  his  own  oil  and  a  good  deal  of  his 
neighbor's  also.  His  neighbor  is  actuated  by  the 
s&me  motives  :  hence  the  alli»tments  have  the  ap- 
pearance of  fortiiied  places,  being  surroandeti  by 
works,  and  unoccupied  over  the  greater  |Kirtion  of 
their  inner  areas.  Naturally,  if  a  bore  l>e  excep- 
tionally successful,  a  large  number  of  additional 
ones  are  at  once  driven,  and  the  yield  of  each  is 
in  consequence  reduced* 

Tlie  mean  produce  of  the  one  hundretl  wells  now 
in  action  is  given  at  tliirty-two  tons  per  well  per 
day,  from  March  to  November.  The  average  cost  of 
production  is  about  twelve  dollars  per  ton,  nearly 


five  i>er  cent  of  which  Is  diii^  to  the  Hcoreit^  «lj 

w.iter, 

A    conunission   appointed   by   the  gove 
reixjrts  that  a  pijie-line  from  Baku  to  Hotimm  i 
the   Black   iSea  is   indispensable   for    the 
development  of  this  industry,  as  at  prenent 
one-half  of  the  valuable  products  are  obtajr 
The  commission,  however,  thinks  that  tlte  unde 
taking  should  \ie  left  to  private  enter]jriae« 
Tranacauoasian  railway  %vill  in  a  meumire  aid 
the  trnnsportatioD. 

RATIO  OF  INCREASE  OF  li EIGHT  TO 
CREASE  OF  BULK  IN  THE  CHILD. 

Some  remarkable  observations,   we  learn  fr 
the  Lancet ^  have  been  recently  made  by  the  ] 
Mailing  Hansen,  principal  i>f  the  Dantsli  instill 
tion  for  the  deaf  and  dumb,  on  the  progresBi^ 
increase  in   height  and  weight  of  childreii, 
lumdrHl   and   thirty  of   whom  were    under 
charge.     Of  thee»e,   aeventy»two  were   boys 
ftfty-i»ight  girls,  and  they  were  weighed  in  bale 
of  twenty,  four  times  daily,  —  in  the  mornij] 
before  dinner,   after   dinner,   and    at  l>ed-tin 
Each  child   was    measured    onc«    a    day. 
weighings  and   measurements    extended    over  i 
period  of  three  years,  and  the  results  showed  i 
the  increase  in  the  bulk  and  height  of  the  1 
tloes  not  pnx-eed  at  a  uniform  rate  tlm3ugh(n 
the   year.      Three   distinct    periods,    with    son 
minor  variations,   were  observed.      In  regard 
bulk,  the  umxiinum  }M?ricd  extends  from  Au^ 
until  Dec^emWr;  the  ^leritKl  of  equipoise  la^ts  fn 
I>ecember  unto  about  the  middle  of  April  ; 
then   follows  the  miuimum  perio*!  until  Aug^ 
In  regard  to  height,  the  maximum  period 
sponda   to  the   minimum   j>eriod  of    increase 
bulk.     In  Si^ptember  and  October  a  child  groU 
only  a  fifth  of  what  it  did  in  June  and  July, 
it  ajipears  that  during  the  autumn  and  the  be^i^ 
ning  of  winter  the  child   accumulates  bulk, 
the  height  is  stationary.     In  the  early  summ 
on  the  other  hand,  the  btilk  remains  nearly  nd^ 
changed,  but  the  vital  force  and  nourishment  are 
exix»niled    to   the   benefit   of  height.     When 
bo<ly  works  for  bulk,  there  is  rest  for  growtli,  i 
vice  i>erm.     Mr.  Hansen  has  observed  a  simili 
ratio  of  increase  of  bulk  to  increase  of  height 
trees.    In  rt^ganl  to  the  minor  variations  oh 
it  is  prolmble  that  they  are  dejKTulent,  in  part  i 
least,   uix>n   the   external  tem[»eratiire  ;   so  th 
when  thifl  nms  up,  there  is  marked  increaae 
weight,  while  a  diminution  of  weight  occurs  ^ 
a  fall  of  teujperature, 

Mr.  llansen^s  observations  are  undoubtedly  of 
considerable  importance.     Bimilar  ones  liav© 
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hy  Dr.  W.  R.  Millar,  aiirgeon  to  the  West 
ooorict  priM>n,  Dr.  Miller  exi>orlmentecI 
ftboat  four  thousand  prisoners  fur  thiitf^^n 
aticl  obtained  results  that  differ  semiibly 
\  thcwe  of  Mr.  Hansen  ;  for  he  found  that  the 
HBBOii  of  inaxitnum  increase  in  weight  in  adults 
is  frtHQ  Aprfl  to  Auj^^uat,  and  the  [>erio<rl  of  mini- 
muiii  increase  in  atlulte  from  September  to  March. 
Dr.  3Iiller  foun<l  the  body  beeanie  hi^ivier  in 
mimiiier,  and  lighter  in  winter :  and  he  attributes 
tbr  loss  of  weight  t*»  the  more  active  excretion  of 
'•arbf  mic-a/^iil  gas  in  the  colder  months. 


DlFFEREyr  PHYSIOLOGICAL  SENSES  FX)R 
HEAT  .LVZ>  COLD. 

ts  ooonectjon  with  the  researches  of  Professor 
Hall  and  Dr.  Donaldson  of  Johns  Hopkinw  uni- 
Tcrsity,  recently  given  in  Mitid,  it  will  be  of 
inttfrest  to  state  that  Mr.  A,  Herzen  ha8  lately 
pubi  tailed  in  the  Archiv  fur  phymologie^  the 
n«uJtii  of  a  series  of  experiments  showing  that 
the  phj*st<ilogical  sense  of  cold  is  different  fr€»m 
that  of  heat.  His  attention  was  first  diret^ted  to 
the  subjei't  by  a  simple  incident,  the  ventiwition 
of  which  uiay  be  readily  made  by  any  olieerver. 
Awakening  one  night,  he  found  one  of  his  arms 
Ijing  without  Uie  bed-clothes,  *al>ieepi'  in  touch- 
ing it  with  the  other  hand^  he  i>erceived  a  distinct 
scnmbLliCy  to  warmth,  while  that  of  touch  was 
gotlf*  Bringing  his  arm.  however,  in  contact  with 
oold  ffubetances,  he  was  surprised  to  find  nc^  senna- 
ikon. 

Poreaing  tlie  subject  further,  he  produced  arti- 
fldftOy  this  condition  of  semi-paralysis  by  the  coin- 
|ir««gion  of  nerve-tnmkB,  and  by  exi^enmetUation 
dbicovereil  that  the  sensibility  to  cold  remaint^i  a 
short  time  after  tactile  impressitms  had  disap- 
pttarod,  and  that  the  sensibility  to  warmth  re- 
much  longer,  but  not  quite  as  long  bh  the 
^of  detecting  pain  ;  also  that  the  impressions  of 
[  require  more  time  for  transmission  t<:)  tlie 
I  Ituui  those  of  cold,  bearing,  in  fact,  the  same 
T^bitioTis  to  each  other  as  the  sense  of  jjain  iloes  to 
that  of  cold.  Tliese  ressidts  were  further  supple- 
atetl  by  observations  on  a  fierson  with  complete 
I  permanent  t4ictile  a}>ae8thesia  of  the  legs,  but 
in  whom  the  sense  of  pain  rema.ineil  normal.  The 
Mihject  was  able  to  distinguish  quite  well  the 
differeoceii  in  temperature  between  ISO*"  F.  and 
HV  F.,  wliich  was  the  normal  temperature  of  the 
mafikioe  of  the  leg.  Below  the  latter  temperature, 
however,  no  eenaation  was  produced,  not  even  by 
tlie  eootact  of  ioe  on  the  inner  side  of  the  thigh. 
Otiierc«iW«liowed  the  same  peculiarities,  in  wliich, 

•  Obter  lfl«  tpaUWkg  d€§  Umperaturginnei  in  iirei  ijeson- 
4ir«t  i4liil#.  zkitHK  i>.  S8i  I>eo«inb«r,  t«8fi. 


with  the  disiipfiearance  of  tactile  sensibility,  the 
susceptibility  to  cold  was  alno  lost,  while  that  to 
warmth  yet  reraainwl. 

Vivisection  experiments  upon  cats  and  dogs 
lead  the  author  to  the  following  conchislons :  1. 
Tlie  so-caJlwl  sense  of  heat  and  cold  is  comixwed 
ill  reality  of  two  senses  quite  independent  Ixith 
anatomically  and  physiologically  ;  2.  Ote^rvations 
on  hualthy  and  diseased  subjects  show  that  the 
senHutions  of  heat  and  cold  are  tranemitt^ 
through  different  nerves,  by  difTerent  routes,  and 
to  different  brain-centres ;  3.  The  gyrus  eig- 
moideus  contains  the  centre  (or  the  centripetal 
branches  leading  thereto)  of  touch  and  c^old  jjercep- 
tions ;  4.  These  sense-yjerceptions  are  transmitted 
thrtiugh  the  |Ki8terior  cohimns  of  the  Hpinal  cord, 
while  those  of  the  senses  of  jmin  and  warmth  are 
conveyed  through  the  gray  suljstaiice. 

Although  the  senses  of  cold  and  UjucIi  on  the  one 
hand,  and  heat  and  pain  on  the  other,  seem  to  be 
more  nearly  related,  yet  one  cannot  unite  them, 
or  consider  the  ditTerent  jierceptihUities  of  heat 
mid  cold  mere  modifications  of  tliose  of  touch 
and  heat.  The  researches  of  Blix  and  »»thurs 
have  demonstrate  the  existence  of  se[>urat^.Hl, 
isolateil,  irregidarly  distributed  points  upi»n  the 
l«>dy,  of  w4iich  tme  nuiy  t>e  only  aensjlde  to  cold, 
another  to  wiu-mth,  and  a  third  to  touch.  Doubt- 
less most  iiersons  have  noticed  the  different  de- 
grees of  susceptibility  of  different  parts  of  the 
Ixxly  to  heat  and  cold  :  the  author  jjoints  out 
striking  examples  of  sucli. 


RAINFALL  IN  SOUTH  AFRICA.' 
LlTTi^  has  been  knowTi  until  recently  on  the 
Buhject  of  ntinfall  in  S<mtli  Africa,  taken  broadly 
over  the  whole  coimtry,  although  observers  have 
for  many  years  Im^u  keeping  records  at  is4>lated 
stations.  There  1ms  Imm-u  for  many  yeare  a  meteor- 
ological commission  in  existenr'e  at  Cajje  Town  ; 
and  in  the  rei>ort  for  1883  an  interesting  table  was 
pubIisho<l,  giving  the  means,  monthly  and  yearly, 
at  all  stations  where  records  have  been  kept  for  at 
legist  five  years,  with  the  altitude  al)ove  se^-leveh 
and  the  latitude  and  longitude  for  each  station. 

p^rom  these  daUi  Mr.  Triiip  hmi  prepared  a  map 
of  South  Africa,  with  the  idea  of  showing  the  dis- 
tribution of  the  totjd  yearly  rainfall,  Tlie  curves 
divide  the  area  into  districts,  where  the  mean 
yearly  rainfall  is  — 

0)  Under    h  iDobet. 
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Tliere  are  doubtless,  pai*ticularly  along  the  monn^ 

'  AbBlrnct  of  nn  article  by  William  B.  Tripp,  In  >?jr»«*mJ*i 
mettorological  nta^tine. 
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tain  ranges,  many  wet  fitripe  and  spots  where  no 
definite  reoonls  are  kept»  and  which  therefcire 
cannot  at  present  be  shown  on  the  map.  Multipli- 
cation of  records,  wi  well  as  gtsneraJ  local  knowl- 
edge, will,  no  doubt,  reveal  niany  such  placeei. 

.South  Africa  may  be  described  a£  a  central 
tableJund,  rising  in  successive  terracee  from  the 
seacoaHt.  The  country  has  been  subject  to  great 
eroition  from  water ;  antl  the  moun tains  with 
wliieli  the  country  it*  Ktudded,  and  the  det*p  val- 
leys, locally  termed  *  kkx>f8/  with  which  it  i«  in- 
tersect^ni,  are  princiymlly  due  to  this  cauj»e.  In 
8<^»rae  eases  the  MUs  are  covered  with  forests,  but 
generally  they  are  now  denuded  of  such  covering. 
Where  tlie  streams  take  their  rise  in  an  area  de- 


winter  half  of  the  year  from  April  to  Septemli 
than  in  tliewuranier  half  from  October  Xo  MaM 
May*  June,  unci  July  being  the  wettest  moalj 
and  the  north-west  the  general  rain-benring  J 
On  the  eastern  side,  however,  the  fall  is 
the  summer  1ml f»  March  and  February  being 
wettest  months,  and  the  south-f^ast  the  rain-l 
ing  wind.     On  the  south -«?a«t  coast  the  di villi 
line  between   these   two  differeni   charaeterifttl 
apfjears  to  run  out  to  sea  very   nearlj-   at 
Alfred,  where  the  fall  in  both  1ml ves  of  the- 
apfx^ars  to  be  very  nearly  identicul.  that  in 
Humuier    half    licing  rather  the  greater    of    the  ' 
two. 
Mr.   Tripp  resided  and  kept  records  for  some 


-nf 


fj       Z  U  L  Uj 


L  AN  l> 


i'iuJL. 


Map  of 

SOUTH  AFRICA. 

MEAN  ANNUAL RAItiFAU. 
mUismS. Tripp. 

tnoutit  m\.tM 

^    '"4        ^ i« 

_t^ ai -J 


nuded  of  forest,  tlieir  volumes  are  highly  variable, 
their  beds  being  dry  for,  in  some  casein,  three  hun- 
dred days  in  the  j  ear  ;  their  only  existence  Lieing. 
in  fact,  as  torrents  after  Hudden  tJiunder-Btoniis. 
When,  however^  it  fortuimtely  happens  that  the 
streams  take  their  rise  in  an  Eu-ea  still  largely 
clothed  with  forests,  the.v  are  frequently  i)erennial. 
The  climate  over  such  a  large  tract  of  comitry 
as  Boutli  Africa  variee,  of  course,  considerably. 
The  rainfall  varies  from  2  inches  to  50  or  m 
inches  doubtless,  and  jjcrhaps  more  in  some  of  the 
mountain  districts  :  in  tlie  north-west  comer  of 
Natal  it  is  conwider:ibly  over  30  inches.  Dividing 
the  country  according  to  the  hall-yejirly  distribu- 
tion  of  rainfidi,  we  find  that  on  the  western  and 
Bouthem  sideii  tfie  fall  in  generally  greater  in  the 


years  at  King   William's  Town,   in  the 
province,    where,    on  a  total   of   288  days. 
June,  im),  to  May,  1883,  70  indjes  of  rain  we 
registered,  80.25  inches  of  wliich  (recorded  on  1 
days)  were  made  up  of  fall**  undur  0.t50  of  an  inq 
lt».8H  inches  (on  28  days)  from  0.50  of  an  inch  1 
inch,  and  19.87  inches  ;^on  IS  days)  of  falls  »if  I 
1   inch   or  up  wants,  in   twenty-foin:  hours, 
heaviest  fall  on  any  one  day  was  2 AH  in<'hes, 
the  next  heavietit  fall  was  3.11  indies,  in  f« 
eight  hours. 

Although  this  record  proves  that  tlie  raiDfl  i 
moderate  and  Uilerably  distributed,  and  do  not  ( 
occur  in  sudden  storm h,  yet  the  author  lias  he 
accounts  of  sudden  falls  there  of  a  very  diffts 
cliaracter,  and  niowt  disastrous  in  their  results. 
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FACSIMILE  OF  THE  ASTILEGOMENA. 

The  JohfiFi  liopkm.s  publication  agency  an- 
uoes  n  reproduction  m  phototype  of  tieventeen 
of  a  Byriac  maniLscript  containing  the 
i*pistle€i  known  ajs  '  AntUeKoiuemi/  These  are  to 
Im  published  under  the  editorial  euperviiiion  of 
FVof.  Inaae  H.  Uall.  Ph,D,,  with  brief  de*rrii>tive 
notes  by  the  editor.  This  mimu^^ript  consists  of 
tlw?  Act»  and  Catholic  epistles,  and  the  Pauline 
episUf?^,  followed  by  Hebrews ;  together  with 
tiibles  in  And  Eaiite-r,  etc.  (arrange4l  for  the  .Seleu- 
cjd  eri),  tables  of  eeelesiatstica]  leeeons,  and  a 
poem  ftt  the  enil«  giving  a  hiytory  of  the  jorenesis 
ul  the  manuscript.  Iti*  chief  f»etnili»nty  oontiists 
Id  its  containing  seven  Catholic  episitles,  whiJe 
oniinjtry  Syriac  manuscriptfi  have  but  three;  2 
Peter,  2  and  3  Jolm,  and  Jude  being  commonly 
rpjecfed  l>y  the  Syrians,  and  very  rarely  found 
nmong  them.  The  version  i»  Peshitto,  except  for 
these  ei»fnuionly  rejected  epistles*  in  which  ia 
followed  the  version  usually  printed.  Each  book, 
except  the  several  Catholic  epistles  (and  they  as  a 
wht>k»),  hiu?  it8  proem  iuni  from  Gregory  Bar  He- 
bmeti^^  and  its  title  and  sul^^icripticin.  The  manu- 
■ijit  is  provide*!  throu^diout  with  the  Syrian 
4on8  and  chui'clj  lefisons,  and  m  tlated  at  the 
end.  Grammatical  and  other  annotations^  occur 
fi«quently  in  the  margins.  The  careful  w^riting 
jind  pointing,  ae$  welJ  as  the  sujierior  character  of 
the  text,  with  the  matteni  narrated  in  the  poem 
at  the  end.  show  the  wcirk  to  be  that  of  a  critical 
\  Bcholar,  and  not  of  a  mere  copyint.  Two 
^bjr  the  contemporary  corrector  apjH^ar  on 
W^m  toward  Ww  end.  The  printed  e^litionsi  itf 
llie  rejected  epiistles  idl  rtwt  on  one  inferior  BtwK 
leiun  nianubcript,  and  particularly  uf»on  its  editio 
pHnct-ps,  pul>lishc^l  by  Edward  Pm*c»cke  (Leyden, 
Ctsrrir)  in  IJKMK  Thiit  has  hitherto  Ijeen  varietl  in 
later  editions  oniy  by  e*iitorial  conjecture.  This 
is  tlie  second  manuscript  of  these  epistles  ever 
[i^veii  to  the  public,  and  doubles  the  avaUable 
critical  material,  though  a  few  other  manuscripts 
cif  various  ages  are  known  to  exist,  st^me  eopietl 
from  the  printed  etlitions.  The  selected  images 
^L  A  page  containing  tlie  end  of  one  of  the 
^€f  l««8ons.  with  a  contemporary  Arabic 
"nioie  n*»ptM!ting  the  origin  and  oharactpr  of  the 
niaDoaiTiiit ;  2.  Tlie  lirnt  page  of  Acts,  with  title 
asd  girnrmiuui,  showing  the  general  appearann^ 
mod  extcmnl  eharut-'teristics  of  the  manui*crif>t ',  3. 
The  leaves  which  contain  the  jVntilegomena  mat- 
tKT,  —  iS  Pet^T,  2  and  li  John,  and  Jmle  {with 
th«?m,  of  tTOUTW?,  the  end  of  1  Peter,  1  John,  and 
liw  beginning  of  Romans,  with  general  pnjemium 
to  the  Pauline  e|»istle«  and  that  to  Romans);  4. 
!Ilif»  last  page  of  the  manueerijit  pro|)er,  end  and 


subscription  to  HeVirewn.  ami  date  of  manitscript« 
with  note  of  contemjwjrary  corrector ;  5,  Two 
jmges  containing  the  poem  above  referred  to;  in 
all,  seventeen  phototyjie  i>age8,  each  on  a  separate 
leaf,  besides  aflditional  jtageH  containing  apprtijm- 
ate  descriptive  and  expUmatory  matter. 


EDUCATIONAL  BOOKS  AND  REPORTS. 

A  BATCH  of  educational  |>amphlets  has  been 
aceumulating  on  our  talile,  and  we  l>eljeve  that  a 
reference  to  their  contents  will  lie  of  interest  to 
the  readers  of  Science, 

In  the  beautifully  printed  parchment  Fieries  of 
Keagan  Paul  &  Co.,  Lord  Iddesleigli  (Sir  S.  North- 
cote)  ha*?  given  a  comi>Iete  report  of  the  entertain- 
ing lecture  which  he  delivered  as  the  first  of  a 
series  of  adilresses  to  the  students  of  the  University 
of  Edinburgh,  Nov,  8,  1885.  He  discusses  desultory 
readings  its  pleasures,  dangers,  and  uses.  The 
theme  is  not  new.  but  after  Maurice,  and  Carlyle, 
and  liowell,  and  Emerson,  and  many  more  who 
have  recorded  their  experience,  these  fresh  state- 
ments on  *the  friendshi|>  of  iMXiks'  are  w^eU  worth 
reading.  They  suggested  to  the  London  Sj^ectator 
of  Jan.  2  a  racy  etliti>rial,  quite  worth  pentsal. 

The  former  cabinet-minister,  Rt.  Hon,  G,  J, 
ftoschen,  M.P.,  has  collectetl  seven  of  hie  addresses 
on  educational  and  economical  themes.  That 
upon  the  cultivation  of  the  imagination  was  rt*- 
print4^l  long  ago  in  Littell.  The  second,  on  mental 
training  and  useful  knowledge,  point**  out  the 
danger  of  science-teaching;  namely,  that  the 
teachers  will  emieavor  to  imparl  fiK  ts  rather  tlum 
to  set  the  scholar  thinking.  Tlie  third,  higher 
education  for  workiiigmt^n,  is  an  exjjlanalion  of 
llie  purpLJSi^s  of  tlie  ljf)ndon  ?i<jc;'iety  for  the  exten- 
hion  of  imiveraity  teaching,  and  an  endeavi>r  to 
awaken  a  love  of  stndy  among  hroaii- winners. 
The  1  lecture  is  imy^t  encouraging  in  it^  account  of 
the  Butx'ees  of  popular  concerts  and  lectures  in 
London.  The  rest  of  the  volume  relates  to  eco- 
nomics. 

The  University  of  Cambridge  lias  pubhshed  the 
rejKjrt  tif  a  syndicate!  on  popular  lectures,  v\  rittt^n 
by  Rev.  W.  I^I.  Efle  of  8t.  John's  collegiv  It  re- 
views the  work  of  the  university  extension  srheme. 
and  iMiitits  out  tlit'  oli^tacles  which  that  work  has 
encountertMi,  anil  the  danger  of  its  degenerating 
into  n  mere  Uxrtiiring  scheme.  Tlie  tone  of  the 
reiK>rt  is  encouraging,  and  its  frank  exhibition  of 
tlip  cftnditions  of  failure  and  of  Hueeess  makes  it 
suggetttive  to  Americans  who  are  endeavoring  by 
like  methods  t»>  carry  instruction  t^  those  classes 
in  the  community  who  are  at  hard  work  during 
many  houi-s  each  day. 

This  is  the  period  when  most  of  the  reports  ap- 
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pear  which  are  ^ven  to  tht*  puhlir  on  Uie  pari  of 
unirc^ities  and  coUegea,  Among  those  wliirh 
have  reached  ur,  that  of  Coluinbin  college  muy 
ftTBt  be  named*  which  is  daU?d  ba  far  hack  a»  May 
5,  President  Banianl  discusRes  the  working  of 
the  elective  system,  and  says  that  the  Btiidy  wliich 
hm  commanded  the  prefertHice  of  the  largest 
numl)eT  in  the  classics  where  there  is  free<lom  of 
choice  is  CJreek,  while  mathematics  commiinds 
the  preference  of  the  smaller  mimber.  It  should 
be  home  in  mind  that  this  n»fer»  lo  the  academical 
orela^ieal  department,  not  to  the  StijiMil  of  mint^, 
where  those  young  men  nv^  mmi  likely  to  go  who 
are  adverse  to  CJreek  and  inclined  to  mathematicn. 
Of  Uioee  eloc^ting,  one-half  elect  Fnench,  oucHhird 
German*  and  one-seventh  S^ianibh.  Tlie  lihrjiry, 
which  a  short  time  ago  wa»  forty-seventh  in  mag- 
nitude among  collections  in  the  United  Htat-es,  is 
now  twentieth,  and  connected  with  it  there  is  a 
stihool  for  the  education  of  librarians.  The  School 
of  mines,  in  it^  new  arcummodations»  is  more  use- 
ful than  ever,  hut  the  tendency  to  overwork  is  so 
strong  that  the  fa^mlty  are  considering  imp«>rtant 
moilitications  of  the  courses. 

President  Walker,  of  the  Massachusetts  in- 
stitute of  technologT|%  sliows  that  the  numl?er  of 
students  has  increased  from  W2  in  1881-^9,  to 
609  in  1885-86,  —  a  truly  wonderful  advance. 
They  come  from  thirty-three  eftates,  and  tlieir 
average  age  is  eighteen  years  and  two  monthe. 
He  exhibits  the  value  of  the  system  of  receiiring 
young  men  as  *  special  students/  —  a  practice 
which  elsewhere  has  led  to  inconveniences  and 
dilHciiilties. 

In  the  University  of  Michigan,  President  Angell 
expresses  regret  that  there  are  k-ss  students  than 
formerly  from  homes  without  that  state,  and  justly 
says  that  the  institution  will  sufTer  if  its  eos- 
moiKilitan  character  is  lost.  He  strongly  com- 
mends the  working  of  the  elective  system,  and 
makes  a  vigorous,  anil  wo  hoj)c*  an  irresistible, 
appeal  for  continued  libemlity  in  the  development 
of  the  university. 

Tlu»  mmual  rep>rt  of  the  University  *if  t  'aMfi>mia 
is  ]>iX'iiJiriHl  by  the  secretary  of  the  regent'?.  J.  H. 
C.  Bonte  ;  and  while  it  contains  all  the  informa- 
tion which  can  be  desired,  and  mucli  more  than 
is  commonly  given,  it  indicat€»s  the  lack  of  a  co- 
ordinating mind.  The  new  president.  Prof.  E.  S. 
Holden,  entered  uiion  his  duties  after  the  reptirt 
was  issueii,  and  the  result  of  his  ovensigbt  will  be 
seen  a  year  heuce«  The  report  indicates  great 
genenisity  in  the  endowment  of  tlie  university. 
Its  ftmds  for  genend  purposes  amount  to  f  1,078,- 
380,  Ijesides  the  site,  the  huildingH,  and  certain 
property  not  yet  available^  estimated  at  more  than 
a  million  of  dollars.     In  addition  to  all  this,  there 


is  the  great  Lick  gift,  for  an  obat*rTatory» 

siiialler  endow mentu  for  meiJicim*  and  law, 

Tlie  full  reports  of  Governor  StaJiford*s  gift  1 
dicat*?  that   his    purposes    are  by   no   means 
definite  as  were  nt  HtbI  supf>o«ed»  and  it  may 
ho|»e*l  that  his  mind  is  still  oj>en  for  snggestic 
which  will  tend  towaitl  im)s>rtant  modifica 
in  the  original  instrument. 

Col.  H.  D.  Spi-agne.  late  of  ]i«j«ton,  has  becomr 
pre«rfdi*nt  of  Mills  college  for  %vf>men,  in  OiUfa 
and  his  inaugural  addri*«is  is  a  glowing 
Ihe  \"arious  subje<'ts  w^hich  tend  to  con 
1iU*rul  etlucatlon. 

NKIV  BOOKS. 
*  HousBHOLD  ei'onomy,*  publishcii  under 
direction  of  the  Kitchen  ganlen  ass^x'iation  (N^ 
York,  Mmn,  Blakrmnn,  Taylor  <3&  Co.). 
intendetl  to  supply  a  want  long  felt  by  almixtt 
every  class  of  society,  that  of  a  ck^sr,  eonclfl^, 
and  systematic  texl-lxiok  on  tho«te  duties  which 
*'  always  have  claimed,  and  probably  always  will 
claim,  the  main   thought  and  time  of  the  raii 

majority  of  Wimien." -•  F«>o(l-m  r  • ' 

adulterations, '  by  Ellen  H.  Richanl 
<fr  Laurkit),  is  a  little  work  intended  for  tJie  inte 
gent  housewife.     The  author  dis<?liums  novelty  ( 
originality.      In    some    places    the    work    is 
te<jhnicnl  for  the  readers  whom  the  author  wo 
reach,  and,  as  m  the  analysis  of  milk,  some  < 
have  slip{>ed  in  ;  nevertheless  the  work  will  »er 
a   very   useful   purynise,  containing   as   it   dom ) 
description   of    the  principal   fcKxl-materiols 
their  adulterations,  and  at  times  hints  on  tl 

culinary  preparation.  *  Nature's  teacliLng/  by 

J.   G.   Woc^d  (Boston,    Roberts^  is  designed  "  to 
show  the  close  connection  between   nature  j 
human  inventions,  and  that  there  is  scarcely  i 
invcnti<in   of  man  that  has  not   ita  prototype  i 
nature.**     Tlie  author  has  there  grt»uped   n  lo 
series  of    i>arallels   under  the   heads    'Nnuti*^ 
*War     and     hunting/     •  Architocture,'    *  Tool! 
*  Optics,'   *  Useful    arts,'   and    *  Ac<:>ustic«.* 
often   the    merest  resemblance  of  some  natu 
gn»wth  lo  some  human  contrivance  causes  th4 
association,  when  one  has  but  tlie  remotest  i 
nection  with,  or  snggestiveneas  toward,  the  othel 

*  A   handbook    to  the  national   museum 

Washington '    (New    York,     Brentano     broth 
will  be  a  useful  giude  to  the  extensive  scicntiA 
collections  of  the  national  museum  now  on  exiiili 
tion.     It  is  interspersed  with  a  large  number  < 
engnivings,  mostly  good,   which,  togetlier   witi 
the  numerous   explanatory  notes,    will   give 
w^ork  an  indoi»endent  value.     It  uas  pivjTftnxl  lij 
Mr.  Emesi  lngci>ioll,  whose  pleasant  literary  styW 
is  well  known. 


FRIDAY.  FEBRUARY  19,  1886. 


COMMENT  AND  CRITICISM. 

Mr.  J.  Scott  Keltie^s  report  (Supplementary 
papers.  Royal  gepgrapbiaal  society,  part  iv.),  as 
iitspeetorof  geoj^raphical  education,  sliouW  Iteread 
by  ail  who  are  interestetl  in  the  cause  of  sound 
edticatioTT.  As  to  England,  he  sajs  the  situation 
of  geographical  education  is  be^t  enmmed  np  in 
the  words  of  an  educational  authority,  whose 
name  is  not  given  :  (1)  '*  In  universities  it  is  nil ;  (2) 
Id  pahUc  schoole,  very  nearly  nil ;  and  when  it  is 

Eipted.  it  is  given  to  the  most  incompetent 
and  he  has  a  wretched  set  of  maps  ;  (3)  it 
is  required  for  the  public  eer vices,  and  taught,  I 
do  oot  know  how,  by  crammers  ;  (4)  the  only 
placea  where  geography  is  systematically  taught 
in  Eogland  are  the  traiuitig  colleges  and  the  board- 
#choolg.  with  now,  and  for  the  la!«t  few  years, 
few  good  high  and  middle-class  schools." 
I  is  due  mainly  to  the  fact  that  the  study  of 
aphy  does  not  *  pay/    There  is  no  demand 

bigh-grade  teachers,  as  there  are  no  pro- 
fessors or  readers  of  geography  in  the  universi- 
lies.  It  has  no  real  place  in  the  examinations 
opon  which  so  much  depends  in  England,  and 
therefore  the  teachers  in  some  of  the  best  schools 
actually  advise  their  pupils  not  to  study  geography. 
How  different  in  Germany,  in  France,  and  even  in 
Spain  !  Considering  the  candid  way  in  which  the 
inspector  has  spoken  of  the  English  schools,  it  is 
perhaps  fortunate  that  our  worthy  ex-commis- 
■ioner  of  education  was  unable  to  furnish  him 
with  any  information  concerning  the  study  of 
geography  in  American  schools. 


Aa  a  part  of  his  duty,  Mr.  Kelsie  made  a  collec- 
tion of  Appliances  tised  in  geographical  education 
throughout  the  world.  These  were  placed  on  ex- 
hibttioa,  and  a  catalogue  issued.  Here,  again^ 
Ibe  Germans  led,  as,  indeed,  one  who  has  used 
Stanford's  and  Reimer^s  maps  side  by  side  in  the 
dsBB-room  would  have  expected.  In  lus  explora- 
lioQS  for  such  material,  the  inspector  had  many 
strange  experiences  ;  as,  for  instance,  at  one  of  the 
oldest  and  most  celebrated  English  public  schools  he 


found  only  two  maps,  —  •*  one  a  large  map  of  the 
Dominion  of  Canada,  presented  by  the  high  com- 
missioner, ornamenting  one  of  the  passages  ;  and 
another  wretched  schfxjl  wall- map,  exhumed,  after 
much  searching,  from  a  remote  recess."  In  con- 
trast to  this,  he  prints  a  list  of  the  appliances  used 
in  teaching  geography  in  the  Frankfort  WOhler- 
achule,  and  in  other  German  schools.  In  the 
above-named  school  there  are  in  actual  use  one 
hundred  and  seven  maps,  pictures,  models,  and 
atlases.  The  exhibition  was  designed  to  illustrate 
the  actual  condition  of  things  ;  '*and,  thereforet  in 
all  classes,"  according  to  Mr.  Keltie,  '*  will  be 
found  objects  which  may  be  taken  as  examples  of 

*  how^  not  to  do  it/  "  Most  of  these  w^ere  of  Eng- 
lish make.  It  is  a  curious  commentary  on  our 
oviTi  methods,  and  especially  on  our  publishers  of 
educational  works,  that  of  the  305  maps,  globes, 
models,  relief-maps,  etc.,  not  one  caiwe  from  this 
side  of  the  Atlantic.  There  were  163  atlases^  but 
not  a  single  atlas  bore  the  imprint  of  an  American 
publisher.  Among  the  229  text-books,  only  three 
—  Miss  Hale*8  *  Methods  of  teaching  geography,' 
Hopkins's  •  Handbook  of  the  earth,'  and  Swinton*8 

*  Complete  course  ■  —  were  of  American  manufac- 
ture, And  on  the  whole  the  exhibition  was  not 
one  of  which  either  Englishmen  or  Americans 
should  be  proud. 


SctENCE  AND  THE  STATE  IS  the  subject  of  a 
recent  article  by  Dr.  Shufeldt  in  Mind  in  m4 litre, 
wherein  he  makes  some  very  pertinent  eriticismg 
upon  the  heterogeneous  condition  of  the  national 
scientific  work  and  the  desirability  of  its  greater 
unification.  He  proposes  a  scheme  wiiereby  this 
may  be  eff'ected  ;  viz.,  that  a  department  of  sci- 
ence should  l>e  created  by  congress,  the  head  of 
which  should  be  a  cabinet  oftlcer,  to  l>e  designated 
as  the  secretary  of  science,  and  to  be  chcjsen  from 
the  National  academy  of  sciences ;  that  this  de- 
partment should  be  divided  into  eleven  bureaus,^ 
agriculture,  biology,  chemistry,  education,  eth- 
nology, geology,  geodesy  and  surveying,  meteo- 
rology, military  and  civil  engineering,  sanitary 
science,  and  industry  ;  and  that  all  appointments 
should  be  made  by  the  National  academy  of 
sciences,  and  approved  by  the  president  of 
the  United  States.       For  the  accommodation  of 
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this  department  of  science,  he  would  have  a 
large  building  erected,  and  liberal  appropriations 
made.  We  doubt  the  entire  feasibility  of  such  a 
scheme.  In  the  first  place,  to  restrict  the  presi- 
dent in  the  choice  of  members  of  his  cabinet  to 
any  given  body  of  men,  no  matter  how  eminent 
that  body  may  be,  is  simply  out  of  the  question  ; 
nor  would  this  restriction  be  desirable.  Members 
of  the  National  academy  are  such  because  they 
are  eminent  specialists,  and  a  specialist  should  be 
the  last  to  control  a  department  of  this  kind. 
Dr.  Shufeldt  also  proposes,  that  commissioned 
army  and  navy  officers  who  show  scientific  abili- 
ties should  be  encouraged  and  provided  for  by 
the  government :  this,  too,  has  certain  objections. 
Why  the  United  States  should  hold  out  induce- 
ments to  its  conmiissioned  officers  to  abandon 
the  duties  for  which  they  were  appointed,  one 
cannot  see.  A  surgeon  or  lieutenant  of  artillery 
has  certain  specific  duties  for  which  he  enjoys 
a  salary  and  future  competency.  By  all  means, 
he  should  be  encouraged  to  excel  in  tho3e  duties, 
and  he  should  not  be  discouraged  in  any  other 
commendable  work  that  he  may  undertake  with- 
out detriment  to  them ;  but  should  government 
hold  out  direct  reasons  for  him  to  become  an 
archeologist,  a  philologist,  a  naturalist,  or  a  phys- 
icist? Are  army  officers  government  wards,  or 
government  servants?  and  why  should  they  have 
greater  inducements  to  become  Sanscrit  scholars, 
chemists,  and  comparative  anatomists,  than  the 
general  public  ? 

The  great  cost  of  elaborate  printed  catalogues, 
in  wliich  many  of  our  wealthier  libraries  are  now 
indulging,  suggests  the  desirability  of  a  scheme 
of  co-operative  catalo^j^uing,  which  is  stated  at 
some  length  in  this  week's  number  of  The  nation^ 
by  Mr.  Fletcher,  the  librarian  at  Amherst.  He 
calls  attention  to  the  fact  that  nearly  all  our 
considerable  libraries  are  making,  or  keeping  up, 
elaborate  catalogues,  which  are,  to  a  large  extent, 
repetitions  of  one  another.  As  the  suggestion  of 
an  experienced  librarian,  we  incline  to  attach 
considerable  significance  to  his  saying  that  a  very 
large  share  of  the  present  cataloguing  expense 
borne  by  these  libraries  is  **  wasted  in  the  redupli- 
cation of  that  which  ought  to  be  done  once  for  all. 
.  .  .  Already  this  system  of  elaborate  cataloguing, 
repeating  itself  in  scores,  even  hundreds,  of  libra- 
ries, is  breaking  down  of  its  own  weight.'*  Mr, 
Fletcher  regards  co-operation  as  furnishing  the  only 


solution  of  this  important  qnestfton, — a  solution, 
too,  **  capable  of  meeting  the  needs  of  the  twen- 
tieth century,  when  our  libraries  wiU  be  numbered 
by  thousands,  and  the  volumes  in  scores  of  them 
by  millions.  .  .  .  The  time  must  sooa  come  when 
the  libraries  will  no  longer  undertake  to  provide 
subject  catalogues  of  their  own.  The  author 
catalogues  will  necessarily  be  kept  up,  as  each 
library  must  have  a  list  of  its  bocdcs.  But  in 
place  of  the  subject  catalogues  we  shall  have 
printed  bibliographies  of  subjects,  issued,  for  the 
most  part,  periodically,  and  serving  equally  for 
one  library  or  another."  These  bibliographies 
may  often  indicate  which  libraries  contain  the 
rarer  publications,  on  the  plan  admirably  executed 
in  Dr.  Bolton's  list  of  scientific  periodicals,  lately 
issued  by  the  Smithsonian  institution.  Such  a 
scheme  of  bibliographies  and  subject-indexes  is 
unquestionably  feasible,  and  Mr.  Fletcher  thinks 
it  furnishes  the  only  possible  solution  of  the  prob- 
lem. It  is  to  be  hoped  that  the  directors  of  our 
public  and  college  libraries  will  show  themselves 
ready  to  cooperate  in  whatever  manner  the  co- 
operation committee  of  the  American  library 
association,  of  which  Mr.  Fletcher  is  the  chair- 
man, may  decide  upon.  The  committee  invite 
any  suggestions  which  may  assist  in  forwarding 
the  proposed  reform. 


The  leading  spirits  of  the  theosopbical  society 
are  evidently  undismayed  by  the  testimony  against 
their  honesty  and  candor,  as  adduced  in  the  inves- 
tigation carried  on  under  the  auspices  of  the 
English  society  for  psychical  research.  A  protest 
is  now  commenced  against  the  conclusions  of 
that  investigation,  prepared  by  A.  P.  Sinnett  and 
Madame  Blavatsky.  The  report  of  the  psychical 
research  society  was  noticed  in  Science  (vol.  vii, 
p.  81) ;  and  any  effectual  protest  against  conclu- 
sions 80  clear  and  decided  as  those  of  that  report 
must  be  accompanied  by  the  strongest  evidence 
possible. 


PROGRESS  IN  INDIA. 

The  possibility  of  any  national  movement 
among  the  natives  of  India,  looking  toward  state 
organization  and  self-government,  has  scarcely 
ever  been  accepted  by  her  rulers  and  other  civilized 
nations.  Recent  developments,  however,  seem 
to  indicate  that  the  Indian  capacity  has  been 
underrated.  A  correspondent  of  the  London 
Times  states  that  the  Bombay  leaders  have  lately 
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giT^D  proof  of  their  organizing  power.  They 
brotti^bl  together  a  national  congress  composed  of 
deleirates  from  every  political  society  of  any  im- 
portance throughout  the  country.  Seventy-one 
memliers  met  together;  twentynine  great  districtB 
srttt  spokesmen.  The  whole  of  India  was  repre- 
sented, from  Madras  to  Lahore,  from  Bombay  to 
Colcotta. 

For  the  first  time,  perhaps,  since  the  world  be- 
gan. India  tisa  nation  met  together,  ltd  congeries 
of  races,  its  diversity  of  ca*«te8,  all  seemed  to  find 
common  ground  in  their  j>olitical  aspirations. 
Only  one  grc^at  race  was  conspicuous  by  its  ab- 
aence ;  tim  Mohammedans  of  India  were  not 
there.  They  remained  steadfast  in  their  habitual 
separation.  They  certainly  do  not  yield  to  either 
Hindoo  or  Parsee  in  their  capacity  for  develop- 
ment, but  they  persistently  refuse  to  act  in  com- 
mon with  the  rest  of  the  Indian  subjects.  Not 
only  in  their  religtoni  but  in  their  schools,  and 
almost  ail  their  cotle'^es,  and  all  their  daily  life, 
they  maintain  an  almost  haughty  reserve.  The 
reason  is  not  hard  to  find.  They  cannot  forget 
that  \em  than  two  centuries  ago  they  were  the 
dominant  race^  while  their  present  rivals  in  pro- 
greaa  only  counted  a**  so  many  niilliona  of  tax- 
paying  unit5  who  contributed  eacli  his  mite  to 
awetl  the  glory  of  Islam. 

Bat  in  spite  of  the  absence  of  the  followers  of 
the  prophet,  this  was  a  great  repret^entative  nieet- 
iog*  The  delegates  were  mostly  lawyers,  school- 
otasters,  and  newspaper  editors,  but  there  were 
toiDe  notable  exceptions.  Even  supposing  these 
three  profesdanB  aloue  provided  the  delegates,  the 
meeting  would  fairly  represent  the  education  and 
intellectual  power  of  India.  Not  a  word  was  said 
of  social  reform  ;  all  they  discuseed,  and  all  they 
demanded,  was  political  p<:iwer  and  political 
changes ;  a  tone  of  most  absolute  loyalty  pervaded 
all  the  proceeilings.  Eiducation  and  material 
prosperity,  order,  security,  and  good  government, 
were  all  incidentally  mentioned  a^  causes  of 
gratitude  towards  the  present  rulers.  But  such 
alloaions  were  only  by  the  way.  Every  desire 
was  concentrated  on  political  advancement  ^md  an 
immense  increase  of  the  share  at  present  given  to 
the  natives  of  India  in  the  government  of  their 
own  country.  The  questiitn  of  their  ability  to 
govern  themselves  was  never  even  touched  upon  by 
the  wisest  of  the  speakers.  Though  there  was  much 
crude  talk,  much  of  that  haste  which  only  makes 
delay,  and  that  ignorance  which  demands  prema- 
ture concettions,  and  too  implicit  reliance  upon 
legislative  powers,  there  was  also  much  of  most 
noble  aspiration,  and  a  sense  of  jiatriotism  and 
national  unity,  which  is  a  new  departure  in  the 
rac«9S  of  Ibe  ea»t. 


FMBJEVALSKY'S  EXPLOHATlOm  IN  MON- 
GOLIA. 

The  renowned  traveUer  and  explorer,  Ookmei 
Prejevalsky,  to  whom  a  refereuce  is  made  in  our 
St,  Petersburg  letter,  arrived  there  on  his  re- 
turn journey  from  Mongolia,  the  earlier  part  of 
tJie  present  mouth.  A  corres|x>ndent  of  the 
London  Times  says  that  this  expedition  of  Colonel 
Prejevalsky,  lasting  two  years,  and  costing  over 
4^J,000  roubles  of  government  money,  has  been 
the  most  remarkable  one  ever  imdert^ken  in  the 
w*ilds  of  ilongolia  and  Tibet.  The  iutrejiid  ex- 
plorer, as  his  published  letters  have  already  shown, 
literally  fought  his  way  into  these  inhospitable 
region.H,  at  the  head  of  a  well-arme<i  party  of  thir- 
teen Cossacks,  four  grenadiers,  and  a  host  of  other 
attendants ;  and.  as  he  fitate<i  at  Moscow*,  more 
than  one  himdretl  natives,  w^ho  at  different  timea 
waylaid  the  explorers,  were  made  to  feel  the 
deadly  effects  of  the  Berdan  ride-fire.  Tlie  exact 
numbers  of  the  killed  and  wounde<l  were  stated  in 
the  extremely  interesting  letters  a^ldressed  to  the 
Grand  Duke,  at  various  stages  of  the  journey. 
Tills  is  scnentific  exi)loration  \vith  a  vengeance,  and 
goes  beyond  imy  thing  that  Mr.  Stanley  did  with 
his  *  six-shooter*  among  the  negroes  of  Africa. 

In  the  last  of  the  ulx)ve-mentioned  series  of 
letters,  the  colonel  also  expressed  the  ar«k*nt  wish 
of  the  Mongolian  nativeis  to  be  taken  under 
Russian  protection,  and  shielded  from  Chinese  op- 
pression. T\w  same  idea  he  has  again  impressed 
upon  liis  friends,  in  answ^er  to  their  many  in- 
quiries, aa  they  greeted  the  tall,  sun-burnt 
traveller.  The  Viedomostif  referring  to  thb,  says, 
"  Among  the  natives  visited  by  Colonel  Preje- 
valsky there  exists  a  deep  conviction  that  s<xiner 
or  later  the  *  great  white  czar'  will  enter  their 
coyntr>-  and  take  them  under  his  domination.  At 
one  place  the  explorer  showtnl  a  |>ortrait  of  the 
emperor  to  one  of  the  natives,  wlio  went  into 
raptures  over  it,  and  nocm  large  crowds  of  in- 
habiUiTits,  with  women  and  children  from  the 
neighljoring  districts,  gatheretl  rtamd  the  colonel 
and  implored  him  to  show  them  the  likeness  of 
the  *  wliile  czar.*" 

Tlie  regions  visited  by  Colonel  Prejevalsky  are 
generally  8np|K)8ed  to  be,  nominally  at  leajBt, 
within  the  dominions  of  the  emperor  of  China* 
No  wonder,  therefore,  tliat  rumors  tjf  a  protest 
have  c^imt'  from  Peking,  The  grenadiers  who 
acctimimnied  the  expedition  have  b€?en  promoted, 
and,  liesides  receiving  pecuniary  giiitiflcations, 
have  had  then*  jw^rtrait^  dii^tributtNl  throughout 
the  regiment.  Colonel  Prejevidsky  has  given  a 
number  of  Russian  names  to  newly -discovered 
places,  such  aa  the  •  Moscow-Chain,*  the  'Kremlin 
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Rock,'  and  the  *  Czar-liberator's  Mountain/  One 
hundred  and  fifty  photographs  and  sketches  were 
taken,  and  a  large  number  of  geological  and  other 
specimens  were  collected.  The  expedition  will 
no  doubt  have  important  scientific,  and  perhaps 
other  results. 


THE   U.S.   OEOLOQICAL  SURVEY.' 

The  plan  of  this  volume  is  the  same  as  that  of 
its  predecessors,  comprising,  first,  the  summary 
report  of  the  director ;  second,  brief  administra- 
tive reports  of  the  chiefs  of  divisions  on  the  work 
accomplished  in  the  peveral  departments  of  the 
survey,  with  brief  itineraries  of  the  field-parties ; 
and,  third,  the  accompanying  papers,  which  make 
up  the  main  part  of  the  volume,  and  are  the  only 
feature  of  permanent  interest  or  value.  These 
papers  are  the  monographs  or  final  reports  finished 
during  the  year.  The  longer  monographs  appear 
here  in  abstract  form  only,  being,  like  the  more 
fragmentary  bulletins,  published  separately  for  the 
use  of  specialists.  But,  although  the  annual  volume 
is  not  a  perfect  risume  of  the  survey,  it  is  wisely 
designed  to  present  all  the  results  of  interest  to  the 
general  reader. 

The  principal  feature  of  Major  Powell's  sum- 
mary report  for  1882-88  is  the  preliminary  state- 
ment of  the  proposed  topographical  and  geological 
map  of  the  United  States,  with  the  accompanying 
map  showing  the,  for  the  most  part,  verj-  limited 
areas  which  have  been  surveyed  under  the  author- 
ity of  the  various  states  and  of  the  general  gov- 
ernment, on  a  scale  suitable  for  the  present  pur- 
pose. The  scale  adopted  for  the  proposed  map  is 
1:850,000.  or  about  four  miles  to  the  inch,  with 
contour  lines  for  every  twenty -five  to  two  hundred 
feet,  according  to  the  character  of  the  topography. 
It  is  proposed  to  publish  this  general  map  in  atlas 
sheets,  each  being  composed  of  one  degree  of 
longitude  by  one  of  latitude,  in  areas  bounded  by 
parallels  and  meridians. 

Although  the  administrative  reports  indicate  a 
larger  amount  of  topographic  and  geologic  work 
than  for  any  previous  year,  the  published  results 
are  comparatively  meagre,  the  monographic  por- 
tion of  this  volume  falling  decidedly  below  the 
average  in  extent,  if  not  in  general  interest.  The 
most  important  paper  has  only  an  indirect  rela- 
tion to  the  geology  of  the  United  States.  This  is 
Captain  Button's  able  memoir  on  the  volcanoes  of 
the  Hawaiian  Islands.  This  work  was  not  done 
at  the  expense  of  the  survey,  nor  in  anticipation 
of  the  annexation  of  the  island  kingdom  to  this 

»  Fourth  annual  report  of  the  U.  S.  geological  tmrvey  to 
the  secretary  of  the  interior  (1888-83).  By  J.  W.  Powell. 
Washington,  Oovemment,  1884.    8*>. 


country,  but  simply  as  a  preparation  tor  the  siudj 
of  the  gigantic  lava-flows  of  the  Gascade  BaDge 
in  northern  California  and  Oregon,  — a  work  upon 
which  Captain  Dutton  has  since  been  engaged. 
Hence  criticism  of  the  survey  for  extending  its 
operations  beyond  its  legitimate  field  is  forestalled, 
and  the  publication  of  this  valuable  contribution 
to  our  knowledge  of  the  noblest  of  living  vol- 
canoes will  undoubtedly  be  justified  by  the  light 
which  It  will  throw  upon  the  volcanic  phenomena 
of  our  north-western  territories ;  for,  while  these 
are  unparalleled  among  the  eruptions  of  historic 
times,  the  evident  liquidity  and  the  vast  volume 
of  the  lava  plainly  suggest  the  stupendous  fiows 
of  Hawaii  as  the  proper  preparatory  field  of  the 
student  who  would  bring  to  their  investigation  the 
best  comparisons  that  modem  volcanism  affords. 

It  is  impossible  here  to  do  justice  to  the  graphic 
descriptive  chapters,  which  fully  sustain  the  repu- 
tation achieved  by  the  author  for  the  bold  and 
discriminating  portrayal  of  geologic  phenomena, 
in  lus  reports  on  the  plateau  country  and  the 
Grand  Cafion.  But  the  highly  important  and 
original  chapter  on  the  volcanic  problem  may  not 
be  disposed  of  so  summarily.  Captain  Dutton 
has  here  gathered  together  the  principal  facts  and 
conclusions  reached  in  his  study  of  Mauoa  Loa 
and  Kilauea,  with  a  view  to  ascertaining  whether 
they  shed  any  new  light  upon  the  dark  prob- 
lem of  the  volcano.  He  goes  to  the  root  of  the 
matter  at  once  by  calling  attention  to  the  fact  that 
the  volcano  is  essentially  a  heat  problem,  and  that 
the  final  solution  to  be  sought  is  an  explanation 
of  the  origin  of  this  heat  and  its  modes  of  action. 

The  universal  postulate  that  the  earth's  interior 
is  throughout  in  a  state  of  incandescence  is  ac- 
cepted as  a  matter  of  course  ;  but  the  question  as 
to  whether  it  is  mainly  liquid  or  solid  is  regarded 
as  still  in  abeyance,  and  the  determination  of  this 
point  is  not  considered  essential  to  the  discussion 
of  the  volcanic  problem.  Against  the  view  that 
the  penetration  of  water  to  the  seat  of  the  internal 
fires  is  the  cause  of  volcanic  action,  two  objections 
are  urged.  1°.  The  access  of  cold  water  would 
cool,  and  probably  solidify,  the  lava.  It  might  be 
claimed  on  the  other  side,  however,  that  the  water 
must  be  itself  very  hot  before  it  reaches  the  lava, 
and  that  aqueo-igneous  liquefaction  takes  place  at 
much  lower  temperatures  than  dry  fusion.  The 
vaporization  of  the  water  would,  however,  absorb 
a  large  amount  of  heat.  2^.  But  this  last  consid- 
eration is  rendered  unimportant  by  the  second 
objection  ;  viz.,  that  liquid  water  cannot  pass  the 
isogeotherm  of  772?  F.  (the  temperature  of  its 
critical  point),  and  hence  must  be  vaporized  long 
before  it  reaches  the  lava. 

That  aqueous  vapor  may  penetrate  to  the  reser- 
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of  liquid  nxk  ami  be  absorbed  by  it,  as  any 
lid  be  by  a  liquid,  is  re^^arded  as  entirely 
bit*,  aod  not  improbable.  But  great  emphasis 
is  properly  laid  opon  tbe  fact  that  this  gradual 
abeorfition  of  hot  vapor  by  hot  lava  would  not 
cre4(te  any  tendency  in  tbe  lava  to  explode  or 
erupt,  unless  accompanied  by  a  dimuiution  of 
pcvttctire  or  increase  of  temperature ;  and  it  is 
demoBfltrated  at  considerable  length  that  no 
changes  of  temperature  or  pressure  in  the  magma, 
of  sufficient  magnitude  to  merit  consideration,  are 
ptMsible  ;  consequently  tlie  balance  of  probability 
is  regarded  aa  incliniuK  decidedly  against  the 
bypotbefiis  that  water  is  tbe  cause  of  volcanic  ac- 
tion. It  does  not  appear,  however,  that  Captain 
Duttiin  has  taken  any  account  of  the  important 
consideration^  that,  by  the  rising  of  the  jsogeo- 
Ihemis,  water-impregnated  portions  of  the  earth's 
crust  nmy  conceivably  attain  a  high  degree  of 
liquidity  and  expansive  force ;  i.  e.,  be  made 
eruptible. 

The  hypothesU  that  volcanic  energy  is  due  to 
the  penetration  of  oxygen  to  the  unoxidi/ed  earth- 
matter  below  tbe  crust  is  also  rejected,  mainly 
becauj»e  it  appears  to  be  insusceptible  of  pn:K>f  or 
disproof,  postulating  conditiofiH  beyond  the  reach 
of  argument,  but  partly  on  account  of  the  diffi- 
culty of  finding  a  sufficient  amount  of  oxygen, 
Hie  statement,  however,  that  some  naturalists 
imoQine  that  the  earth's  interior  is  impiTfectly 
oxidized  is  certainly  unwarranted,  in  view  of  the 
fa<*t  that  ba^ic  lavas  contain  mtrtatlic  iron  and  a 
▼■at  mnonnt  of  iron  in  a  low  state  of  oxidation. 

Mallet's  theory,  that  volcanic  beat  ref^ults  from 
the  mechanical  crushing  of  the  rocks  when  the 
cruH  yields  to  the  powerful  horizontal  pressure 
due  to  the  cooling  of  tl:ie  interior,  and  mountain- 
ranges,  roi*li -folds,  and  faults  are  produced,  shares 
ibr-  same  fate  :  chiefly  because  it  is  now  probable 
that  the  cooling  of  the  earth  has  been  up  to  this 
time  comparatively  superficial,  the  infraniTUstal 
regions  being  still  as  hot  as  ever.  But  Captain 
_|>ott4>n**i  argument  is  not  conclusive,  since  he  has 

iply  shown  that  the  corrugation  of  the  crust 
bust  lie  a^ribed  to  some  other  cause,  such  a^  the 
dtniinutjon  of  tbe  earth's  oblateness  in  consequence 
of  Uie  netardation  of  its  rotation  by  tidal  friction. 
Tbr  corrugaliou  itself  is  an  unquestioned  fact, 
»Dd,  however  produced,  must  have  l>een  attended 
Itf  ftti  enormous  development  of  heat. 

"^  '  i  r  tb  hypothesis  examined  assumes  a  local 
»]  nt  of  beat  in   the   earth    by  unknown 

ii3*-3.      This  cuts  the  Gordian   knot  instead  of 

fctytwfr  H.  but  is  rejert^^  bet^ause  its  conditions 

'|-  f  its  validity  or  adequacy. 

lid    greatly   promote   tbe 

-^iim  and  elastic  expimsion  of  lavas ;  but 


this  18  un conditionally  rejected  as  a  cause  of  erup- 
tions, since  denudation,  the  only  cause  of  di- 
miniFbe/l  pressure  ivhich  Captain  Ehitton  recog- 
nizes, cannot  be  correlated  in  its  distribution  with 
active  volcanoes. 

Having  thus  discredited  all  hypotheses  of  th« 
origin  of  volcanic  heat  heretofore  proposed,  Cap- 
tain Button  advances  no  new  view,  but  coolly  de- 
molishes our  hope  with  the  statement  that  Mauna 
Loa  and  Kilauea  do  not  throw  any  more  light 
upon  the  general  problem  than  other  volcanoes* 
He  proceeds  to  show,  however,  that  in  other  direc- 
tions they  have  contributed  something  to  our 
knowledge  of  volcanism.  Tliey  are  at  once  the 
largest  and  most  active  of  volcanoes,  activity 
being  measured  by  the  outflow  of  lava,  and  diasi- 
pation  of  energy,  Tliey  agree  with  active  volcanoes 
in  general  in  standing  on  an  area  of  elevation. 
That  Hawaii  has  risen  nearly  three  thousand  feet 
in  comparatively  recent  times,  is  regarded  as 
clearly  proveil  by  tbe  elevated  beaches  and  ter- 
races. The  problem  of  the  causes  of  elevatory 
movements  is  then  attacked,  and  the  numerous 
hypotheses  are  reduccKj  to  two  alternative  proposi- 
tions ;  viz.,  the  elevatetl  portion  of  the  earth  has 
experienc*ed  an  increase  of  matter,  or  it  haa 
undergone  expansion.  While  local  increments  of 
mass  are  not  ignored,  the  expansion  hypotheais  is 
accepted  as  the  one  agreeing  best  with  the  ob- 
served facts;  and  the  tangential  thrusts  of  the 
earth's  crust  are  definitively  rejected  as  a  primary 
cause  of  vertical  movements.  Our  author  wisely 
refrains »  however,  from  estimating  what  propor- 
tion of  the  altitude  of  the  Alps  and  other  mouutain- 
ranges  is  due  to  the  crumpling  of  their  strata ;  this 
crumpling  being  un  quest  ionabi?  due  to  horizontal 
thrusts,  and  amounting  in  the  Alps,  according  to 
Heim,  to  seventy-four  horizontal  miles.  Hawaii, 
we  are  told,  f^oatu  high  because  of  the  lightness 
of  this  part  of  the  earth's  crust,  its  relatively  low 
density  being  due  in  part  to  its  high  temperature^ 
and  in  part  to  the  peiroeity  of  the  lava,  and  the 
numerous  and  often  large  tunnels  by  which  the 
entire  island  appears  tct  be  honeycombed.  But  no 
calculation  is  given  of  the  increase  of  temperature 
required  in  a  thin  crust,  with  a  reasonable  co- 
efficient of  exf)ansion,  to  produce  an  elevation  of 
two  or  three  miles  in  a  tion- volcanic  region.  It  is 
not  easy  to  see  how  the  exfmnsion  hypothesis  can 
survive  application  to  really  im|K)rtant  instances 
of  elevation. 

Captain  Button  ppgards  the  Hawaiian  volcanoes 
as  immense  columns  of  liquid  lava  with  their  ac- 
cumulated overflows  ;  and  tbe  upper  ends  of  these 
column?,  whether  frozen  over  or  exposing  fiery 
lakes  to  the  sky,  are  believed  to  be  fundamentally 
unlike  the  craters  of  ordinary   volcanoes.     The 
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fcerm  *cftldera*  ia  proposed  and  used  as  a  general 
name  for  volcanic  orifices  of  the  Hawaiian  type. 
As  the  column  of  lava  gradually  melts  away  the 
encloeing  rocks,  the  caJdera  is  enlarged  by  the 
faliing-in  of  the  surface,  and  it  is  not  in  any  case 
due  to  exploBiODS.  Ma  una  Loa  and  Kilauea  are 
clearly  independent  volconoes  ;  and  we  liave  no 
reliable  indicationa  that  their  activity  Is  diminish* 
ing.  The  vast  antiquity  of  the  Hawaiian  volca- 
noes ia  plainly  shown,  not  only  by  their  magni- 
tude, but  also  by  the  wonderful  progress  of  the 
agents  of  erosion,  especially  in  tlK>se  islands  where 
the  volcanic  fires  are  now  extinct.  This  is  one  of 
the  principal  topics  discussed  in  the  chapters  on 
Maui  and  Oahu. 

The  abstract  of  the  rejxirt  b^  Mr.  J.  S.  Curtis  on 
the  mining  geology  of  the  Eureka  district,  Nevada, 
supplements  that  by  I^Ir.  Arnold  Hague  on  the 
general  geology  of  the  same  district  in  the  pre- 
ceding volume.  It  is  accompanied  by  sections  of 
the  principal  workings,  and  disctisses  exhaustively 
the  characteristics  and  probable  origin  of  these 
singular  ore-deposits,  which  had  yielded  sixty 
millions  of  dollars  up  to  the  ck*8e  of  1882. 

Following  this  is  a  short  but  useful  chapter  on 
popular  fallacies  regarding  precious  metal  ore- 
deposits  by  Mr,  Albert  Williams,  jun.  Dr.  C.  A, 
Whitens  review  of  the  Ostreidae  of  North  America, 
with  an  apf^endtx  by  Mr.  Heilprin,  and  thirt>^- 
elght  plates,  describes  in  simple  yet  scientific 
language  all  the  known  fossil  species  and  the 
single  living  specicB  of  the  Atlantic  coast.  A 
second  appendix  by  Mr,  Ryder,  with  eleven 
plates,  is  demoted  to  an  interesting  sketch  of  the 
life-history  of  the  oyster. 

Tlie  volume  concludes  with  Mr.  L  C.  Rusaeirs 
geological  reoonnaiasance  in  southern  Oregon, 
with  two  maps  and  sixteen  small  sections.  This 
is  a  short  but  highly  interesting  account  of  the 
extreme  northern  part  of  tht?  Great  Basin,  which 
is  showm  to  poBsese  the  same  structural  and 
climatic  features  as  the  basin  of  Lake  Lahontan. 
which  bounds  it  on  the  south,  and  was  described 
by  the  author  in  the  annual  re^Kirt  for  1881-88. 

GEOGRAPHICAL  NOTES. 

Missionary  maps. — The  establishments  of  Les 
missiona  catholiquea  at  Lyon,  France,  have  issued 
an  atlas  containing  data  collected  by  the  Catholic 
missionaries  in  various  parts  of  the  world.  Beside 
the  general  mapj?,  wliieh  ret*emble  those  of  any 
good  elementary  atlas,  there  are  some  thirty  de- 
tailed maps  which  have  appeared  from  time  to 
time  iu  the  organ  of  the  missionary  bodies. 
Numerous  important  additions  to  geography  liave 
been  made  by  the  missionaries;  and,  in  bringing 


them  together  in  convenient  form,  the  atlas  me^in 
a  real  need,  Tlsey  appeared  first  in  German,  with 
explanatory  text  by  Father  O.  Werner,  and  hate 
been  translated  mto  Preneh,  with  additions,  b* 
Valerien  Groffier* 

A  newly  discovered  affluent  of  the  Kongo  - 
The  despatches  from  the  Cape  of  Good  Hope  static 
that  the  expedition  under  Lieutenant  Wissmann 
has  discovered  a  new  affluent  of  the  Kcngo,  whicll 
will  have  an  important  bearing  on  the  opening-U| 
of  the  lower  Kongo  basin.     Wissmann  is  on  hi* 
way  to  Europe  with  the  details.     The  new  river 
a   powerful  stream,  over   five  hundred   miles  in 
length,  between  the  equator  and  Stanley  PooL  It 
is  eight  miles  wide  at  its  mouth,  and  quite  deep. 
There  were  no  obstacles  to  its  navigation  and  the 
Pogge  Falls,  in  the  Tapende  country,  latitude  6*| 
south,  and  longitude  23°  east.     Lake  Lincoln,  l& 
be  found  on  some  charts,  does  not  exist :  the  only 
lake  encountered  was  Lake  Leopold  II.,  near  ti 
Kongo.     The  jouniey   was  made  in  large 
constructed  by   the  ejtpedition,  and  a  way  ww 
forced  through  the   territory   of  savage  cannitwl 
trilies,  who,  if  armed  with  guns  instead  of  arrowi 
would  have  prevented  their  passage.     In  a  sing] 
day  as  many  as  five  conflicts  took  place,  and  sev- 
eral  of  the  party  were  wounded,  though  nonewei 
killed.     The  journey  was  accomplished  by  lieuten* 
ants  Wissmann  and  MOller,  a  physician,  artificen 
and  forty-six  natives.    The  ferocity  of  the  nativei 
is  accoimted  for  by  the  fact  that  they  had  nev( 
seen  white  men  or  fire-arms.     More  details  wil 
soon  l>e  accessible.     Meanwhile    it    seems   moi 
likely  that  the  river  is  one  of  those  which  hav( 
been  known  only  by  report,  rather  than  an  enttrel; 
new  discovery.     The  country   is  reported  to 
fertile,   protjucing  palm-oil,   sugarcane,  rice,  ami 
other  tropical  products. 

Explorations  in  Central  South  America. — D^ 
Bret  tea  sends  a  shitrt  note  on  his  recent  travels  ii 
the  unexplored  part  of  the  southern  district  of 
Gran  Chaeo,  which  began  last  March,  and  lasl 
forty-four  days.  He  discovered  a  large  salt  lakttj 
(along  which  his  party  travelled  nine  days,  and  the 
west  shore  of  which  is  estimated  to  be  one  hun 
dred  and  thirteen  miles  long),  also  three  rivei 
running  in  a  northerly  direction,  supposed  to 
tributaries  of  the  Rio  Vermejo.  Tlie  south  Chac 
IB  fiat,  covered  with  thorns,  mimoaas,  and  t; 
herbage.  The  natives  are  hypocritical  and  cruel 
and  live  in  utter  barbarism.  After  peneiratinj 
two  hundred  and  twenty  miles  into  the  unknown' 
region,  the  explorers  were  obliged  by  fever  to 
trace  their  steps  to  Corrientes.  A  new  expedttioi 
was  in  contemplation. 

Restoration  of  Lake  Moeris.  —  The  investii 
tions  of  Mr.  Cope  Whitehouse  in  regard  to  lh( 
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site  of  Ibe  ancient  Lake  Moeiis  in  Egypt  have 
been  go  fniilful  that  the  Egyptian  government  has 
taken  the  tuatter  in  hand,  and  tt  is  believed,  that, 
by  a  ftmall  expenditure,  the  surplos  waters  of  Bahr 
Yimef  can  be  directed  into  the  now  dry  depree- 
Kion,  Preliminary  surveya  are  in  progrew  to  de- 
ter mine  the  practicability  and  expense  of  restor- 
ing A  state  of  things  very  exactly  described  by 
Herodotus,  Strabo,and  Pliny,  as  liaving  existed  in 
put  ages. 
,  Ancient  Arabic  inscription  in  the  Sahara^— 
ClmleJier  fiirniiihes  an  account  of  what  may 
f  to  be  an  important  inscription  in  an  artiti- 
airem  at  Tiniisaao,  near  the  wells  and  on  the 
^bank  of  the  wady  of  the  same  name,  in  tlie 
The  wady,  cx>ming  from  the  south,  turns 
toward  the  west.  Its  banka  are  of  conglom- 
te,  in  two  horizontal  beds,  sejmrated  by  a  bed 
of  gtny  schiHt  in  vertical  layers.  These  Bchists 
bave  been  dug  out  for  a  distance  of  over  two  hun- 
dred feet,  farming  a  sort  of  gallery  fifteen  feet 
I©  and  gix  or  seven  feet  high.  The  inner  wall 
'  tlie  gallery  \%  occupied  by  an  in&cription  in  Tifl- 
i.\\  letterings  the  cliaracters  incised,  and  patDteri 
red  ochre.  A  more  modern  inscription  in 
ic  is  simply  jwiinted  on  the  rcx)f.  At  i\w 
'  end  are  some  archaic  incised  figures  on  ttie 
,  including  those  of  five  horeefi.  The  account-s 
I  ta  be  truthful,  though  derived  from  the  na- 
tlTeB ;  and,  if  so,  the  deciphering  of  the  inscrip- 
tiona  would  be  of  great  interest. 


ASTRO^'0MICAL  NOTES. 

Eclipse  of  the  sun,  1886,  Aug^.  28-29.— A  ^^^^  ^^ 
been  introduce*l   in   congress,  by  Mr,  Tliomaa  of 
IDinMLs,  to  enable  the  secretary  of  the  navy  to  fit 
Mur  an  expedition  to  observe  the  total  eclipse  of  the 
sun  which  occurs  on  the  2fHh  of  August  next.   The 
_mxm  of  ten  thou^tand  dollars  ia  appropriated  for 
ef raying  the  expenses  of  the  exijcdition  ;  and  the 
ry  is  authorized  to  detail  a  naval  vessel  to 
the  party  to  a  point  near  Bengueln*  on 
Merest  coast  of  Africa,  almost  the  only  fteajx^rt 
'hich  is  near  the  central  line  of  totality.    The  bill 
ras  introiluced  in  the  house  of  representatives  on 
the  1 1th  of  January,  hut  has  not  yet  c*>me  up  for 
wimderation     A  similar   hill   LtitrfMluced   in   the 
Innate  has  been  favorably  reported  by  the  com- 
Littee  on  naval  affairs.     It  will  be  remenilicred 
this  eclipse  is  of  rather  more  than  ordinary 
on    account    of    the    long    duration    of 
Uty,  —  4"  41*  near  Benguela.    Another  interest- 
ing dromnstance  lias  been  noticed  by  Dr.  Herz  of 
Y senna,  in  the  fact  that  at  totality'  two  stars,  47 p 
Lronta  and  49  Leonis,  are  close  to  the  sun,  the 
fttter  within  the  corona.     It  is  suggested,  tliat,  by 


means  of  meafiunements  upon  these  two  stars, 

something  may  lie  learned  in  regard  to  the  re- 
fracting power  of  this  peculiar  atmtiHphere  of  the 
sun.  The  total  phase  will  be  visible  in  the  West 
Indies ;  but  the  sim  will  not  be  in  a  good  position 
for  observation.  According  to  Nature,  at  Car- 
riacou,  the  largest  of  the  Grenadine  Islands* 
totality  commences  at  Ift*"  11 «  45*  local  mean 
time,  and  lasts  ^  21'  ;  the  sun's  altitude  being 

Comet  1886  .  .  .  {Bnniarfi),*— According  to 
an  epheineris  published  by  Mr.  H.  V.  Egbert  of 
the  Dudley  observatory,  we  may  look  for  this 
comet  to  become  quite  a  bright  object  during  the 
early  momlng-hours  in  the  latter  port  of  May. 
Mr.  Egljert*s  calculation  shown  that  the  comet  on 
the  20th  of  May  will  be  3110  times  as  bright  as  it 
was  when  discovered  bylHr.  Barnard,  Dec*  3*  Its 
position  wiO  lie  R.  A.,  2^  5iJ'^;  decl.,  -h  20**  38' ; 
that  is,  it  will  appear  above  our  horizon  about  an 
hoiu-  before  the  sun. 


ST,  PETERSBURG  LETTER. 

The  last  number  (9)  of  the  Journal  of  the  Rus- 
sian phy8ico<*hemicaI  society  contains  an  elaborate 
paper,  by  K.  Kraewitch.  on  the  relation  Ijetween 
tJie  elasticity  and  density  of  the  air  in  a  rarified 
condition.  Ilia  experiments  on  the  velocity  of 
sound  show,  that  at  a  temperature  of  17,5°  C, 
the  vflo<?ity  decreased  from  830  metres,  at  a 
pressure  of  761  millimetres,  to  171  metres,  at  a 
pressure  of  2.6  millimetres.  At  a  pressure  of  280 
millimetres,  the  velocity  is  about  the  same  as  the 
mean  air  pressure  ;  but  it  diminishes  rapidly  be- 
low 280  millimetres.  Ha  concluded  that  gases 
below  this  pressure  do  not  obey  the  Boyle-Mari- 
otte  law. 

At  the  general  meeting  of  the  physico-chemical 
society  in  I>eceml>er*  the  coming  eclipee  of  Aug. 
18,  1887,  was  discussed.  Prof.  S.  P.  Glasenap 
showetl  a  map  on  which  the  path  of  the  total 
et^lilise  was  marked.  As  it  traverses  an  immense 
extent  of  RusBia  from  Kiev  to  south-eastern 
Transbaikaha,  and  appears  also  on  the  shores  of 
the  great  t»cean  at  Possiet  harbor,  and  as  a  total 
eclipse  will  not  appear  in  Russia  for  thirty- six 
years  after  1887,  he  concluded  tlmt  the  best  use 
should  be  made  of  the  opportunities  offered  by 
the  ei^lipse  to  study  different  problems  relating  to 
solar  physics.  Prof.  N.  G.  Egoroflf  followed  with 
a  c<  »nimunication  on  the  corona  and  the  opiHsrtu- 
nittee  offert^l  by  the  eclipse  for  its  study.  Tlie 
last  paper  was  by  Prof.  A.  Woeikof ,  on  the  mete- 
orological side  of  the  question.  Observations  on 
the  amount  of  cloud  prevalent  in  the  region  show 
a  cloudiness  of  about  5!  ;  that  is,  half  the  sky  is 
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clouded  on  the  average,  from  the  western  part  of 
the  totality  to  Lake  Baikal,  the  region  on  both 
sides  of  the  Ural  Mountains  excepted,  where  it  is 
above  6.  Probably  the  conditions  will  be  a  little 
better  than  those  indicated,  as  the  eclipse  wiU  take 
place  in  the  later  morning  hours,  when  cloudiness 
is  somewhat  less  than  in  early  morning  and  the 
afternoon.  In  southern  Transbaikalia  the  cloudi- 
ness is  even  less.  There  is  no  doubt,  according  to 
Woeikof ,  that,  if  the  observing  parties  are  well  dis- 
tributed on  the  path  of  the  eclipse,  some  of  them 
wiD  certainly  have  good  atmospherical  conditions, 
it  being  impossible  that  the  sky  be  everywhere 
overcast  on  so  extensive  a  territory.  The  great 
interest  of  barometric  observations  during  the 
eclipse  was  then  dwelt  on,  and  the  subject  illus- 
trated by  the  results  of  the  American  expedition 
to  the  Caroline  Islands.  The  results  would  be 
especially  important  as  bearing  on  the  theory  of 
the  daily  variation  of  air  pressure. 

At  the  annual  meeting  of  the  Academy  of 
sciences,  Jan.  10,  the  most  interesting  feature  was 
a  report  on  the  progress  and  future  prospects  of 
the  expedition  to  the  New  Siberian  Islands  under 
Dr.  Bunge.  It  was  to  begin  witli  an  exploration 
of  the  Yana  Basin.  Among  other  matters,  some 
results  of  last  year's  observations  at  Werkhojansk 
were  mentioned.  The  mean  temperature  of  Jan- 
uary, 1885,  was  -  52*^.7  C.  (-  62*'.9  F.)  and  the 
minimum  —  68**  C.  (  —  »0^4  F.).  Thus  the  low 
mean  winter  temperature  at  this  place  is  more 
than  confirmed  by  new  and  reliable  observations, 
and  it  has  the  coldest  winter  weather  yet  known 
on  our  globe. 

Colonel  Prejevalsky  has  not  yet  arrived  at  St. 
Petersburg.  He  is  to  lecture  at  Moscow  to-day  on 
his  last  travels. 

Tlie  annual  meeting  of  the  geographical  society 
was  held  to-day.  It  was  principally  devoted  to  a 
review  of  the  year's  work  of  the  society  by  the 
secretary.  The  annual  awards  followed.  The 
highest,  the  Constantine  medal,  was  awarded  to 
N.  D.  Jurgens,  the  chief  of  the  Russian  Lena  ex- 
pedition. The  LUtke  medal  was  awarded  to  Colo- 
nel Pewtsow  for  his  extensive  travels  and  explo- 
rations in  Mongolia ;  the  great  medal  of  the  section 
of  statistics,  to  Terestchenko,  for  his  statistical 
description  of  several  districts  of  the  government 
of  Poltava  ;  the  great  medal  of  the  ethnographical 
section,  to  Dmitrowsky,  for  his  translation,  with 
numerous  additions  of  Otono  Kigoro's  Japanese 
accoimt  of  Korea.  The  small  gold  medals  were 
awarded  to  W.  N.  Malnow,  for  his  anthropologi- 
cal and  ethnographical  description  of  the  Mordwa 
(a  Finnish  tribe  of  eastern  European  Russia) ;  to 
W.  Fuss,  for  the  calculation  of  the  results  of  the 
Siberian  levelling;  to  Prof.  R.  E.  Lenz,  for  his 


useful  work  as  president  of  the  section  of  physical 
geography  for  seven  years ;  and  to  Mielberg,  for 
magnetical  observation  at  Tiflis  in  oonnecfcian 
with  the  polar  stations. 

The  next  number  of  the  Iswestia  of  the  sodety 
will  contain  an  important  work  of  Gen.  A.  A. 
Tillo  on  the  level  of  Lakes  Ladoga,  Husen,  and 
Onega.  In  round  numbers,  the  first  was  found  to 
be  ^YQ  metres,  the  second  eighteen,  the  last  thirty- 
five  metres,  above  the  mean  level  of  the  Gulf  of 
Finland.  This  is  considerably  leas  than  admitted 
till  now.  For  the  altitude  of  Lake  Ladoga,  a 
height  of  about  twenty  metres  was  genonllv 
received ;  and  for  Onega,  seventy  metres. 

When  the  results  of  the  levelling  of  Lake  La- 
doga were  first  calculated,  they  were  received 
with  distrust,  and  a  levelling  on  another  road 
was  made ;  but  the  result  was  confirmed.  Other 
levellings  are  begun  by  the  Ministry  of  public 
works,  under  the  dii^ction  of  General  Tillo, 
among  others,  on  the  upper  Volga.  The  general 
result  is  to  make  the  level  of  the  waters  lower 
than  they  were  admitted  to  be  till  now. 

A  movement  is  under  way  for  establishing  a 
female  medical  school  at  St.  Petersburg.  A  few 
years  ago,  ladies  received  instruction  at  one  of 
the  military  hospitals,  and  some  of  the  graduates 
are  practising  with  honor.  Later  this  instruction 
ceased,  as  the  minister  of  war  would  not  con- 
tinue the  subsidy  given  before,  nor  allow  the  use 
of  the  buildings.  Now  the  matter  is  under  dis- 
cussion in  the  duma  (city  assembly)  of  St.  Peters- 
burg. There  are  also  private  subscriptions  for 
this  end,  and  lately  the  great  importance  of 
female  physicans  is  especially  insisted  upon  for 
central  Asia  and  eastern  Transcaucasia;  that  is, 
provinces  where  the  great  mass  of  the  people  are 
Mohammedans.  O.  E. 

St.  Potersburg,  Jan.  17. 

NOTES  AND  NEWS. 

The  subject  of  bird-protection  is  receiving  in- 
creased attention  in  England.  A  *  bird-protection 
league'  has  been  organized  through  the  instru- 
mentality of  Mr.  G.  A.  Musgreave,  F.R.G.S.,  tlie 
members  of  which  pledge  themselves  neither  to 
purcliase  birds  of  beautiful  plumage  nor  to  shoot 
rare  birds. 

—  The  council  of  the  Practical  naturalists'  so- 
ciety of  England  have  appointed  Dr.  J.  W. 
Williams  to  make  a  survey  of  British  bird-migra- 
tion, and  prepare  a  list  of  migratory  species,  in- 
cluding those  rare  and  extinct. 

—  In  connection  with  some  letters  which  have 
recently  appeared  in  these  colunms,  the  following 
sentences  from  Mr.  Keltic's  report  will  be  of  inter- 
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reliefs  of  limited  areas,  in  wliieli 
as  nearly  as  possible  the  sanies 
rpbii>ii,  of  great  service  in  geogmphi- 
\ ;  but  relief-maps  of  large  areas,  con- 
[1  ctilured  as  I  liave  seen  stime  of  Ih^Jse 
rtised  in  this  country  [Kngland]  by  un- 
bfuiies.  in  which  the  scale  of  altitude 
t\y  mag^nified,   are    exceedingly   mis- 

lluable  collections  of  uiesozoic  and 
tivertebrate  i>aleonti>kig)%  in  the  jxte- 
Ihe  national  museiiui,  have  been  ar- 
reference  and  study,  Tliey  conpist  of 
\  obtained  by  all  of  the  earlier  explora- 
west,  and  the  various  geological  Bur- 
I  aa  the  numerous  contributions  to  the 
\  institution.  Heretofore  these  coUec- 
been  practically  inaccessible,  owing  to 
■^CTfjndition.  Over  fifteen  huntlred 
^y«  included  in  tlm  material  ;  and  a 
OBtelogue  has  already  been  issued. 

El  31  of  the  national  nui«eum,  Mono 
e  Syrphidae,  by  Dr,  Willi«ton  of  New 
shortly  be  issued, 

ent  pnrcbase  of  new  quarters  for  the 
^  of  Washington  has  had  a  marked 
I  number  of  applicants  for  memberahip. 
►f  meoil>erB  composing  the  club  (250) 
lily  filled. 

three  colleges  —  Columbia,  Harvard, 
lily  of  Pennsylvania  —  that  received 
(of  the  Tyndall  fund,  Columbia  has 
I  to  act.  Her  trustees  have  recently 
series  of  regulations  in  regard  to  the 
[1  fellowship.  The  fellow,  who  is  to 
Ion  the  recommend  a  ticjQ  of  the  presi- 
pfeaacNTS  in  the  scientific  department, 
i  II  course  of  study  and  research  in  ex- 
lAiydcs  for  the  term  of  one  year,  and 
^appointed.  The  first  incumbent  of 
lip  is  Michael  Pupin^  who  graduated 
in  1683  with  honora,  and  has  Binee  Viis 
leen  studying  mathematics  and  physics 
^p  England. 

I  commission  will  publish  a  census  of 
\  of  tlie  great  lakes  ;  and  a  corps  of 
E>w  busily  engaged  in  preparing  the 
item  en  ta  of  the  results  of  the  invest!- 
(e  la^  year.  The  commission  is  also 
vtitut*^  a  more  systematic  method  of 
It  Htatihttca  of  the  sea-fishenes,  and,  in 
with  the  treasury  department,  has 
kun^  to  collectors  of  customs  at  various 
fting  them  to  obtain  from  the  masters 


of  fishing- vessels  facts  and  figures  concerning  the 
sea-fisheries  in  which  they  are  engaged. 

—  Mr,  Cliarles  A.  Ashburner,  geologist  in  charge 
of  the  Pennsj'lvania  survey,  has  been  invited  to 
deliver  a  lectm*e  on  the  geology  and  mining  of 
petroleum  and  natiiral  gas  before  the  engineering 
society  at  Columbia  8cIuk>1  of  mines.  Friday,  FeK 
26.  The  lecture  will  be  ilki&tratefl  V»y  maps, 
charts,  and  lantern-slides,  and  ^^ill  emlj^xly  the 
results  of  the  state  survey  up  to  date. 

—  The  U.  S.  hydrographic  oftice  issues  a  weekly 
HUpplement  to  the  monthly  pilot  chart  of  the 
North  Atlantic  ocean,  which  will  be  of  si)ecial 
value  to  coasters.  It  contains  accounts  of  every 
obstruction  and  danger  along  the  coast,  fmd  other 
matters  of  interest  to  seamen,  relating  to  naviga- 
tion* such  as  changes  in  lights  or  buoys.  Tljese 
bulletins  are  posteil  in  all  the  seaport  cities :  and 
the  maritime  community  is  invite^l  to  send  any 
information  of  value  to  the  centi*al  ofUce  at  Wash- 
ington, or  t^j  any  of  the  branch  oflSces  at  Boston, 
New  York,  Philadelphia,  Baltimore,  New  Orleans, 
and  San  Francist^o,  The  object  of  the  hydro- 
graphic  office  is  to  place  within  reach  of  sailors,  at 
no  expense  to  them,  such  information  as  cannot 
be  collected  profitably  by  an  individual,  but  which 
the  government  can  readily  gather,  at  no  addi- 
tional ctTst,  through  agencies  already  entahliKhed, 

—  The  prejiaration  and  preservatit»n  of  anatomi- 
cal sraecimens  have  always  been  more  or  leas  un- 
satisfactory in  museum  collections.  The  U.  8. 
army  and  medical  museum  has  recently,  under 
the  8ui>ervision  of  Dr.  J.  8.  Billings,  instituted  a 
number  of  important  improvementB  in  these  re- 
spects. Frozen  sections,  made  of  bodies  with  the 
organs  in  natural  relation^ a  method  practised 
in  Europe  for  a  numlrer  of  years  —  are  placed  in 
epeciid  dishes  or  Ixiwls,  resembling  ordinarj^  wash- 
bowls with  the  top  gi-ound  off,  attachetl  to  a  cok«red 
backgioiuid  of  plaster-of- Paris.  A  glass  cover  is 
then  cemeute<i  over  th(?  Imwl,  and  through  a 
small  apf'rture  the  space  is  tllletl  quite  f  iili  with  the 
preservative  fluid.  The  colors  of  the  tissues  are- 
preserved  nearly  as  in  life,  by  s|>ecial  means,  and 
the  whole  prei>aration  gives  a  naturahici^B  not  |x»s- 
Bible  of  attainment  by  any  other  methtKl.  An- 
other feature,  which  has  lieen  devised  at  the 
museum,  is  a  series  of  sections  of  the  typical  crania 
of  the  vertebrated  animals.  The  object  of  this 
ci>llection  is  to  show  the  relationship  of  the  bones 
which  enter  into  the  formation  of  the  skull. 
These  stations  are  made  in  a  longitudinal-vertical 
direction,  and  the  corresponding  bones  are  jiainted 
the  same  color.  Thus,  in  the  series  presented,  the 
student  can  determine  at  a  glance  the  relative 
state  of  development  of  any  particular  bone,  from 
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that  of  a  fish  to  that  of  a  human  being.  The  sec- 
tions are  then  mounted,  one  set  displaying  the 
structure  of  the  internal  part  of  the  cranium,  the 
other  representing  the  bones  as  they  appear  from 
the  outside. 

—  The  *  Geological  railway  guide  *  that  was  in 
course  of  revision  for  an  enlarged  second  edition 
by  the  late  James  Macfarlane  at  the  time  of  his 
death,  is  now  in  the  hands  of  his  son,  James 
R.  Macfarlane,  100  Diamond  Street,  Pittsburgh, 
Penn.,  who  will  edit  and  publish  the  work  at  an 
early  date.  Judging  by  the  sample  sheet,  from 
which  extracts  were  given  in  Science  some  months 
ago,  the  new  edition  will  give  a  large  amount  of 
information  directly  useful  to  the  travelling  geolo- 
gist, and  will  be  a  fitting  memorial  of  its  pro- 
jector. 

—  In  a  discussion  of  the  temperature  of  Munich 
by  Erk,  in  the  annual  volume  containing  the  ob- 
servations of  the  Bavarian  meteorological  stations, 
the  corrections  are  computed  to  reduce  the  mean 
of  certain  ordinary  hours  of  observation  to  the 
true  mean  of  the  day.  For  the  mean  of  7.2  and 
twice  9,  the  reduction  is  — 0°.03  C,  varying  from 
+0°.14  in  October,  to  — 0°.16  in  May  and  July;  for 
8.2  and  twice  10,  it  is  — O^'.Oe,  varying  from  4-0\04 
in  October,  to  --0°.17  in  April  and  May  ;  for  the 
mean  of  maximum  and  minimum  it  is  —0°.08,  vary- 
ing from  0°.00  in  December,  to  — 0°.80  m  October. 
Similar  corrections  have  been  made  for  a  few 
places  in  this  country.  Additional  ones  are  needed 
for  many  more  stations,  on  account  of  the  consid- 
erable diversity  of  hours  of  observation  still  pre- 
vailing among  amateur  meteorologists,  on  whom 
much  of  the  knowledge  of  our  climatology  de- 
pends. 

—  Mr.  Alfred  Russel  Wallace,  the  eminent  nat- 
uralist, says  the  Boston  Beacon,  is  quietly  plan- 
ning an  early  visit  to  this  country.  He  intends 
to  pass  some  time  in  California,  but  may  possibly 
accept  a  few  invitations  to  lecture. 

—  The  Oeographischea  jahrbuch  has  just  pub- 
lished interesting  statistics  in  regard  to  the  societies 
and  publications  devoted  to  geographical  research. 
Those  who  have  not  been  especially  interested  in 
these  studies  will  be  surprised  to  learn  that  there 
now  exist,  throughout  the  world,  ninety-four  active 
geographical  societies,  with  a  membership  of  nearly 
fifty  thousand.  This  does  not  include  fifty-eight 
societies  in  which  geographical  researches  are 
subordinated  to  others.  The  entire  income  of 
these  societies  amounts  to  more  than  a  quarter  of 
million  dollars  annually,  most  of  which  is  spent 
in  the  publication  of  transactions  or  in  the  further- 
ance of  explorations.  Of  these  ninety-four  soci- 
eties, France  has  twenty-six,  with  a  membership 


of  eighteen  thousand;  Gemuuiy,  twenty -four, 
with  nine  thousand  members  ;  Italy  and  Switzer- 
land, six  each,  with  three  thousand  members; 
Great  Britain  and  her  colonies,  five,  with  five 
thousand  members  and  an  income  of  nearly  sev- 
enty-five thousand  dollars;  the  United  States, 
two,  with  fifteen  hundred  members.  A  hundred 
and  twenty-six  periodicals  are  devoted  to  geogra- 
phy, of  which  forty-two  are  published  in  Rrench : 
thirty-eight  in  German ;  eight  in  Russian  ;  seven 
in  Italian  ;  six  each  in  English,  Spanish,  and  Por- 
tuguese; and  one  each  in  Demish,  Hungarian, 
Swedish,  Roumanian,  and  Japanese. 

—  The  French  academy,  says  the  BSvtte  bota- 
nique,  has  recently  announced  the  discovery  of 
the  entire  efficacy  of  sulphate  of  copper  in  the  de 
struction  of  Peronospora  vitioola,  the  American 
fungus  or  mildew  of  vines,  the  great  scourge  of 
vineyards  over  large  areas  of  the  United  States. 

—  The  Manchester  philosophical  and  literary 
society  possesses,  says  the  Chemical  news,  a  mi- 
croscopic slide  containing  the  Lord's  prayer,  writ- 
ten within  the  space  of  the  four-hundred-afld- 
five-thousandth  part  of  an  inch.  To  find  tiiis 
minute  speck  requires  the  exercise  of  much  pa- 
tience, as  it  is  not  only  necessary  to  have  just  the 
right  kind  of  iUumination,  but  the  focus  of  the 
lens  must  be  on  the  true  surface  of  the  glass  on 
which  the  object  is  written.  When  once  seen 
with  a  low  power,  it  is  not  difficult  to  find  with 
the  same  power;  but  with  the  half -inch  and 
higher  powers  it  is  always  a  trial  of  patience, 
even  when  the  position  of  the  object  has  been 
carefully  registered  with  a  lower  power,  and  yon 
are  sure  that  the  object  is  central  in  the  field. 
Perhaps  with  the  achromatic  condenser  some  of 
the  difficulty  may  be  removed.  This  wonderfully 
minute  object  was  written,  or  rather  engraved,  by 
Mr.  Webb,  years  ago,  by  the  aid  of  an  instru- 
ment now  in  the  possession  of  the  society.  Webb 
was  accustomed  to  write  the  Lord's  prayer  in 
spaces  of  the  five-hundredth  to  the  ten-tliousandth 
of  an  inch,  and,  as  has  been  seen,  to  the  four- 
hundred-and-five-thousandth. 

—  A  writer  in  a  late  number  of  del  et  tern 
states,  that  under  the  most  favorable  conditions, 
from    the    summit  of    the  D61e  (altitude,  1,W8 
metres),  all  the  summits  of  the  Alps  are  easily 
visible,  from  that  of  Pelvoux  (4,000  metres),  se^ 
enty-eight  miles  to  the    south,   to  the  peak  of 
SAntis  (2,504  metres),  clearly  outlined  in  white 
against  the  deep  blue  of  the  horizon,  one  huodrrf 
and  three  miles  distant.     The  view  thus  emfaa' 
all  the  peaks  of  the  chain  of  the  Alps  for  9P 
tent  of  more  than  one  hundred  and  flflj « 
Ck>ntrary  to  that  which  has  been  uLwn 
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the  writer  assierts  that  the  time 
^  favurabte  for  vision  in  the  after- 
tbnt  it  18  at  suuaet  that  one  obtains  tU^ 
in  the  Al|je. 

geographical  society  of  LiBbon  has  re- 

3ibli£»hec]    n   list  of  the  journals   in   the 

proTiuces,  printed  in   that  laniy;uage, 

includee  the  names  of  nineteen  in  -^\ji- 

^at  Cnpe  Verde,  seven  in  China,  two  in 

in  English  India,  seven ty-tw'o  in 

,  seventeen  in  Macao  and  Timor, 

itnbitjue,  and  three  in  the  iBland  of  St. 

additirjDt  seventeen  are  published  in 

I'bicli  are  devoted  to  the  interest**  of  the 

Eirtugtie»e  provinces. 

ag   €J(periments    liave    lately    been 

:.  FaroonB,  we  learn  from  He  tilth,  on 
of    clothes   and    l)e4ldinp:    by    heat, 
Ipejiments.   amonc;    other    points,    have 
rhai   degree  of   heat,   and    duration    of 
ajfe    necessary   under  different  condi- 
of  moisture  and  cLrynesa)  in  order  to 
itli  certainty  the  germs   of   infectious 
net  results  of  Dr.  Parsons's  experi- 
thi8  head  are  as  follows :  with  the  ex- 
spore-bearing  cultivations  of  the  bacU- 
plenic-fever»  all   the   infei'tive    materials 
were  destroye^l  hy  an  hour's  exposure 
lit  of  220''  F.,  or  five  minutes'  exposure 
at  212"  F.     Spores  (or  tlie  reproductive 
)  of  tliis  Ijacillus  required  for  destruction 
lotir»*  exp<:>^tre  to  dry  beat  of  220*'  F.,  or 
exposure  to  dry  heat  of  245*  F.,  but 
royed   by  five  minutes'  exposure  to  a 
12^  F.  in  steam  or  boding  water.     It  may 
be  assumed  that  the  germs  of  the  or- 
BfectiouB  diseases   cannot  withstand  an 
^of  an  liour  to  dry  heat  of  220'  F,,  or  an 
[of  hyu  minutes  to  boiling  water  or  steam 


LETTERS  TO  THE  EDITOR. 

*Wtj^/om4tni^  ar*  ryntuetted  to  be  a»  bri^f  at  pOMihlt.     Thf 
I  WMmm  i»  in  att  cotes  rt^iuired  rm  proof  ofi,(OftjaUK 

)r.  Hayes  reach  Cape  Licbcr  in  his  arctic 

exploration  of  i86i  ? 
I  question  has  given  rise  to  much  controversy  of 
mrn:  ind,  for  the  pake  of  truth,  it  is  highly 
bl^  that  it  should  be  latisfactorfly  answered, 
f  b  this  could  only  be  definitely  done  by  the  dis~ 
r  of  the  cairn^  with  its  enclosed  Rtatement,  de- 
i  by  Or,  Hayes  at  the  highest  latitude  reached 
1* 

writer  believes  he  can  throw  sonae  little  light 

(|t]e9tioQ,from  the  fact  that  he  bad  the  ori^uai 

~   M*  biDif  worked  up  the  astronomical  ob- 

ritithsonian  Contributions  to  knowledge^ 

kp,  1  r.^iuary^  1865)^  and  constructed  the  chart 

spedittcTD,  under    the    doctor's    immediate 


direction,  from  I  be  materials  prepared  by  him.  A 
tracing  of  this  chart,  upon  which  Dr.  Hayes  first 
assigned  and  wrote  the  geographical  oameSf  and 
with  his  HiLrnaiure  attached,  is  ^till  in  my  pofseKlOO. 
It  is  reproduced  in  the  work  quoted  above. 

The  west  caa^t  of  Kennedy  Chtinnel  was  first  seen 
and  remarkably  well  outHncd  by  Morton,  of  the 
Kane  ex|)editiun,  in  June,  ISM,  and  has  since  l^e^pu 
paused  and  repansed  by  many  explori*rs :  w©  may 
therefore  take,  for  the  purpose  «>f  comparison  and 
reference,  the  latest  excellent  delineatiou  as  given  on 
the  chart  {No.  962)  issued  by  the  hydronraphic  office 
of  the  navy,  in  February,  18S5,  and  which  is  supposed 
to  embody  our  best  geographical  knowledge  within 
its  rej^ion, 

We  shall  first  collate  Dr.  Haye»*»  narrative  ( *  The 
open  polar  sea,^  New  York,  1867)  with  this  ehert, 
and  see  where  this  will  land  qb.  The  datfs  of  this 
part  of  the  narrative  are  unfortunately  very  scanty, 
aud  need  identification  in  order  to  trace  the  progress 
and  portion  of  the  party  from  day  to  day.  Dr. 
Hayes  reached  the  western  coimt  of  the  Eane  basin 
May  6,  1854,  while  a  member  of  the  Kane  expeditko, 
at  or  near  Cape  Frazer,  in  h&titude  79'  45.  Pape 
336  {of  the  narrative)  be  say$.  '*  Our  camp  was  made 
near  the  farthest  point  reached  by  me  in  lb54," 
This  was  on  May  14,  1^6t^  as  identified  by  me  by 
means  of  Hie  astronomical  latitude  recorded  for  that 
day  (p,  20  of  the  '  Physical  observation b.'  etc.,  of  the 
Smithsoniau  publication).  The  re^tjliing^  latitude, 
80  00 ,  appears,  therefore,  too  high  in  comparison 
with  our  chart.  Dr.  Hayes  there  found  his  old  fiajf- 
Btaff  still  btandin^,  aud  remarkfi^  *  We  were  now 
within  Kennedy  Channel,'  and  is  struck  with  the 
circumstance  (p.  339)  that  no  land  was*  vi?ible  to  the 
ea*twani,  nn  be  could  easily  have  seeu  fifty  or  sixty 
miles  in  the  clear  atmosphere  ;  here  he  concludes 
that  Kennedy  Chan rt el  must  be  mijch  wider,  and 
assigns  to  it  a  width  of  over  thirty  miles,  whi^n  in 
reality  it  is  but  twenty  nautical  niilei«.  He  wan  then 
fully  forty  nauticnl  miles  south  of  the  entrance  of 
the  channel  (which  is  at  Cape  Lawrence i^  and  looked 
out  on  the  Kane  basin,  instead^  ma  he  supposed, 
toward  the  eastern  shore  of  the  channel. 

Here,  then,  at  the  very  outset,  %ve  meet  with  what 
we  must  now  regard  a  mistake,  the  influence  of  which 
may  have  injurk^tisily  biassed  bis  judgment  as  to  tbe 
extent  of  bis  further  progress.  Tbe  next  day  (May 
lo)  hia  strongest  man,  Jensen,  broke  completely 
down,  aud  was  left  at  Jensen's  carap.  This  is  south  of 
Scoresby  Bay,  since  this  deep  bay  {p.  343)  was  pai^aed 
on  May  16.  On  this  day  he  believed  him^^elf  to  be  in 
a  higher  latitude  than  Morton  bad  reached,  which 
was  about  80' 30  .  On  May  18  he  appears  to  have 
been  in  the  vicinity  of  Cape  Collinson.  Apparently 
no  mention  ia  made,  in  the  narrative,  of  the  crossingf 
of  Richardson  Bay  ;  but  on  May  18  he  was  finally 
arrested  by  a  large  bay,  twenty  miles  in  lenjfth  (pp. 
346-348).  This,  according  to  our  chart,  could  have 
been  no  other  than  Rawbngs  Bay  :  here  ita  southern 
cape,  known  as  Cape  Good,  in  latitude  80'  16  ,  would 
consequently  mark  bis  bigfaest  point  reached.  Be- 
tween Rawbngs  and  Lady  Fratiklin  bays  there  is  no 
other  long  bay.  That  named  after  Carl  Ritter  is 
apparently  not  over  two  or  three  miles  in  length  ; 
and  Lady  Franklin  Bay  does  not  fit  tbe  description  of 
bis  highest  bay,  inasmuch  as  its  bead  could  not  be 
seen  from  Cape  Lieber,  not  even  tbe  point  where  the 
bay  divides  into  two  long  fiords.  This  comparison, 
then,   would   lead  to   the  conclusion  that  he  never 
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entered  Kennedy  Channel  at  all,  and  that  his  supposed 
Cape  Lieber  was  in  reality  Cape  Good,  always  pro- 
vided that  our  comparison  chart  is  fully  to  be  trusted. 

Opposed  to  this  conclusion  of  a  material  contrac- 
tion of  the  route,  we  have,  in  the  first  place,  the 
explorer's  own  assertion  on  the  spot,  and  he  ought  to 
know  how  far  he  had  gone.  The  paper  placed  by 
him  in  a  bottle  buried  in  the  cairn  gives  his  highest 
latitude  as  81'  85'  (p.  851  of  the  narrative),  —  an 
opinion  to  which  he  ever  afterwards  strenuously 
adhered  ;  secondly,  we  have  his  chart,  with  his  track 
extended  to  the  southern  cape  of  Lady  Franklin  Bay, 
and  which  is  supported  by  his  astronomically  deter- 
mined latitude  on  Kay  17,  at  Farthest  camp,  in  81** 
81i'  (see  p.  20  Smithsonian  publication).  Those  who 
believe  that  he  fell  short  of  his  asserted  position  must 
discredit  this  last  observation.  Indeed,  the  com- 
parison of  the  result  of  this  latitude  observation 
with  the  next  one,  which  gave  the  latitude  TO*"  58i' 
{ibid.y  p.  20),  taken  May  20,  on  his  return,  the  day  after 
he  left  his  highest  point,  has  furnished  material  for 
criticism  (by  Dr.  Bessels),  as  it  appeared  incredible 
that  so  long  a  distance  should  or  could  have  been 
traversed  in  a  single  day.  Tet  we  should  remember 
that  arguments  based  upon  speed  alone  are  rather 
treacherous  :  thus  it  took  Hayes  forty-six  days  to 
reach  his  highest  point  on  the  outward  trip,  and  but 
fifteen  days  to  return  thence  to  the  schooner.  It  is 
true  he  had  to  carry  a  heavy  load  when  setting  out ; 
but  this  is  compensated  by  the  retardment  due  to 
physical  weakness  of  the  party,  both  men  and  beasts, 
during  their  return.  No  journal  was  kept  by  the 
leader  on  the  home-trip,  his  whole  enen?y  being 
required  to  save  himself  and  party  ;  and  his  prostra- 
tion was  such,  that  be  lost  the  day  of  the  week  by 
one  (as  he  stated  to  me),  and  had  to  recover  the  date 
on  his  aiTival  on  board  ship.  He  also  bad  the  mis- 
fortune of  having  his  chronometer  run  down  during 
a  prolonged  sleep  when  near  his  Cape  Lieber. 

It  is  not  surprising,  that,  under  these  circum- 
stances, his  observation  at  Farthest  camp  should  be 
defective  ;  but  it  is  particularly  unfortunate  that  he 
left  no  means  of  knowing  how  he  determined  his 
meridian,  his  practice  being  to  observe  but  a  single 
altitude  of  the  sun.  It  is  highly  probable  that  the 
observation  was  made  with  the  sun  in  some  other 
vertical  than  that  of  the  meridian,  hence  was  at  a 
lower  altitude,  and  consequently  gave  an  abnormally 
high  latitude  for  his  place.  May  he  not  have  esti- 
mated the  time  of  the  meridian  passage,  and  mis- 
taken the  direction  of  the  north  and  south  line  ?  It  is 
noteworthy  that  he  greatly  misplaced  the  direction  of 
the  western  shore  (and  axis)  of  Kennedy  Channel, 
which  is  about  N.  80"  E.,  while  his  chart  makes  it 
trend  nearly  due  north  (N.  5°  E.). 

It  may  be  asked.  How  could  Hayes  locate  on  his 
chart,  with  approximate  correctness,  the  western 
shore-line  as  high  as  82°  15'  (Cape  Union),  supposing 
him  to  have  been  unable  to  cross  Rawlings  Bay  \  To 
this  it  might  be  replied,  that  this  shore  had  already 
been  traced  by  Morton  up  to  this  northern  limit  (see 
chart  in  vol.  i.  of  Kane's  *  Explorations,' Philadelphia, 
1856). 

Without  pretending  to  give  a  conclusive  reply  to 
the  question  at  the  head  of  this  article,  I  shall  con- 
tent myself  with  having  pointed  out  the  nature  of 
the  difficulties  which  beset  it ;  and,  while  the  balance 
of  probability  seems  to  point  to  a  decision  unfavor- 
able to  the  claim,  I  entertain  the  hope  that  some 
future  explorer  may  discover  the  rough  but  sufficient 


monument  by  which  alone  a  positive  and  just  decisioo 
can  be  arrived  at. 

An  extract  from  Lockwood's  diary,  given  on  p.  95 
of  Science,  No.  15({,  stating  that  he,  as  well  as  Dr. 
Pavy  and  Major  Greely.  agreed  in  the  opinion  that 
Hayes  never  reached  Cape  Lieber,  induced  me  to 
examine  the  subject  anew,  with  the  result  as  given 
above.  Chablbs  A.  Schott. 

WasbloKtoQ,  Feb.  7. 


An  open  letter. 

Prof.  Simon  Newcomb,  President  of  the  American 
society  far  psychical  research. 

Dear  Sib,  —  The  writer  of  the  accompanying  com- 
munication has  misapprehended  the  function  of  the 
Society  of  naturalists :  but  the  phenomena  he  de- 
scribes fortunately  fall  witbin  the  purview  of  the 
association  over  whose  deliberations  you  preside, 
and  I  therefore  commit  it  to  your  hands. 

Very  respectfully, 

G.  K.  Gilbert. 
Mr.  G.  K.  GiLBEBT,  President  of  the  American  society 
of  naturalists f  Washington. 

For  the  good  of  science,  and  in  the  interest  of 
humanity.  I  address  your  worship,  entering  at  once 
upon  my  subject. 

At  the  meetings  of  a  spiritualistic  society,  the 
members  of  which  bear  an  unimpeachable  character, 
during  the  course  of  about  three  years  of  daily  ex- 
periments by  means  of  the  spirit-table,  the  self-called 
spirits  that  were  evoked  have  dictated  a  treatise, 
and  now  demand  that  it  be  given  to  the  press,  and 
bear  the  title  *  Spiritualistic  apocalypse,'  asserting 
that  such  publication  is  necessary  for  humanity. 

In  this  dictation  it  is  established  and  explained, 
with  marvellous  clearness,  learning,  and  scientific 
language,  what  is  *  power '  and  what  is  *  force.'  and 
how  these  two  perform  their  functions  in  harmony 
through  eternity  and  through  space.  Next  there  is 
established  the  fact  of  a  living  magnetic  current, 
which  will  give  occasion  for  new  discoveries,  and  a 
metaphysics  of  social  harmony,  with  absolutely  new 
arguments,  on  which  it  will  be  well  for  society  to 
reflect  seriously.  Moral  science  is  lighted  up  in  its 
true  profile,  and  not  from  the  utilitarian  side.  Beli- 
gions  are  placed  in  the  position  which  they  deserve, 
and  indirectly  the  true  religion  is  pointed  out.  There 
are  weiflrhty  political  prophecies;  one  of  them,  a  very 
beautiful  one,  having  been  dictated  by  a  spirit  who 
said  he  was  General  George  Washington.  There  are 
useful  counsels  for  organic  social  reforms,  learned 
astronomic  communications,  and  surprising  explana- 
tions of  fundamental  theologic  philosophy.  Physics, 
chemistry,  and  algebra  are  largely,  and  with  critical 
judgment,  employed  in  the  development  of  the  theo- 
rems thus  established.  There  are  iustructive  dia- 
logues and  trilogues  among  spirits  of  diverse  nature 
and  degree,  but  identical  in  substance.  Finally,  the 
virtual  necessity  of  the  why  and  how  of  their  exist- 
ence is  explained.  This,  in  brief,  is  what  the  self- 
called  spirits  have  dictated,  and  what  they  wish 
humanity  to  know. 

My  companions  and  friends,  before  publishing  this 
collection,  in  order  to  have  some  fact  that  might 
induce  persons  to  read  it  and  reflect  on  it,  under  Um 
influence  of  a  firm  assurance  that  it  is  not  the  off- 
spring of  our  own  minds,  have  asked  the  dictatiaf 
spirits*  permission  to  invite  other  experimentera  t» 
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I  of  tlitdriDediuTiis^  whether  whut  tinsi 
ictmted  to  Ot  his  fVAlly  bei^D  dictate ti  by  them, 
beUi€^  111  imbUcBticm  has  beeo  demanded.  In 
ing^  ibis  permksioti  we  were  assured  that  the 
Did  everywhere  a^ert  the  truth  of  the  fact. 
is  event  Rbould  take  place,  your  worship  will 
ita  weight  and  importance  :  and  this  is 
I,  always  in  the  name  of  science  and 
you  to  brini^  together  under  your 
[ipet«nt  and  honest  persons,  and,  em- 
X  known  splritualiatic  nuediums^  to  call  forth 
r^»*  »nd  aak  tbero  : — 

that  at  Catania  a  perfectible  spirit^  by 
•1  prime  spirit,  has  dictated  a  work  which 

Kb  Im  be  catl^  *  Spiritualistic  apocalypse^  I 
^B  tbe   premisea   estJiblished,  and  the   conse- 
Htdeduced,  from   the  theories  and  principles 
^kri  thi«  work  tbe  true  ones  f 
Wl    tbij*  work  be  UFefal  to  humanity  ?     And, 
r,    nil   o^her  questions  which  may  be  thought 

I  to  ascertain  the  truth. 
tM  |>ray  and  authorise  you,  in  the  name  of 
a.  to  invite  other  Skcientific  societies,  and 
\  men  of  tjcieuce.  to  make  similar  eyperi- 
th  the  request  that  you  will  havo  the  kitid- 
mmumcale  to  us  the  answers  obtained. 
be  hope  of  »oon  having  the  honor  of  seeing 
nndwritingt 

I  remain  with  all  respect  and  obedience. 
Yours  devotedly, 
^^  Ajrroiroro  Scavo  Vita. 


Montana  climate. 


Dg  notes  of  Dr,  Dawson  ami  Mr.  Davis 
of  tbe  Chinook  winds  of  the  north- wei^t 
ly  correct.  Their  chHracteriaticR  are 
f  iho«e  of  the  foehn.  But  Dr.  Bawt^on  limits 
Dire  of  thefse  winds  too  much.  They  extend  at 
,9  far  south  as  the  f^reat  western  bend  of  the 
luntfiin  divide,  north  of  Henry^s  Lake;  and 
|»eriiig^  influences  reach  to  the  extreme 
'  "outana. 

latologicml  articles  in  Scie^nee,  I  notice 
inif  references  to  *  Montana  climate,' 
t  w*M  comparable,  in  steady,  extreme  cold,  to 
itit4*r«i  of  Siberia,  or  even  Canada.  This  is  far 
beioK'  the  case.  There  is  no  such  thing  as  a 
IfrUA  climate.'  The  climate  of  Port  Assiiuboine 
iBHiive  is  one  thing,  while  that  of  Bozeman  and 
^K  quite  another.  Here  seemi  to  be  the  bat- 
Wb  bettveeu  the  cold  waves  descending  from 
k  America,  and  the  temperate  western  currents 

I  Pacific.     Changes  are  sometimes  very  sud- 
I  temperatures  far  below  zero  to  above  the 
|K>mt,  and  irtc*>  rersa^  as  one  or  the  other 
iippt^r  hand  ;  but  many  a  cold  wave  which 
from  the  mouth  of  the  Yellowstone  to  the 
w  deflected  by  the  pressure  from  the  west, 
I  to  be  felt  in  central  Montana.     The  recent 
lorm,  for  instance,  kept  entirely  east  of  us. 
'^   ^   the  minimum  at  Assinibnine  was  —  16"  ; 
—  !«  :  at  St.  Paul,  -  26   •,  while  it  was 
elena^  and  -h  33~*  at  Bozeman.   It  was  calm 
re,  and  not  till  two  days  later  did  tbe  ther- 
thw  freezing-point  at  Benton.     Mild 
ice  prevailed  throughout  Montana, 
lire  me  cold  weather  experienced  here 
the  January  storm  on  tbe  Pacific,  when 
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we  batl  a  week  of  below-«ero  weather,  with  a  very 
low  thermometer,  —  something  very  unusual  herf . 
and  altogether  unaccountable  to  me.  until  I  learned 
of  the  stoim  on  tbe  coast. 

If  it  were  not  for  tbe  warm  Pacific  currents,  our  win- 
ter climate  would  probably  be  arctic  ;  but  those  cur- 
rents make  it  usually  far  milder  and  more  enjoyable 
than  at  corresponding  latitudes  farther  east.  In  1885, 
when  diirinsr  Fi-bruary  and  March  one  blizzard  suc- 
ceeded another  from  Dakota  to  the  seaboard,  I  gath- 
ered buttercups  (Ranunculus  glaberrimiis)  in  bloom 
at  Boseman  on  March  15  ;  and  on  April  5  I  gathered 
more  than  half  a  dozen  sperieji  of  flowers  (Ammimi 
patens'.  Douglassia  montano.  Phlox  canetTcens,  Fritil- 
laria  pudica,  Synthyrif,  Townsendia,  etc  )  on  a 
mountain  side,  at  an  altitude  of  about  six  thousand 
feet  near  the  Bozeman  tunnel,  the  hif;hest  point  on 
the  Northern  Pacific  railroad. 

I  send  you  enclosed  j»pedmens  of  what  I  gathered 
yesterday  (Feb.  7) :  Ranunculus  glnbfrnmuB  with 
well-advanced  buds,  well-devcii^ped  catkins  of  alder, 
and  catkins  of  willow  and  quaking  asp,  showing  the 
white,  silky  covering.  P.  Koc^h. 

Boxemaa,  Mod  tana,  Feb.  6L 


Oil  on  troubled  waters. 

During  a  portion  of  the  years  1839-11,  the  writer, 
as  a  boy,  got  an  experience  of  life  on  the  ocean  in 
Hew  Biodford  whalers  (two  of  them).  Though  a  boy, 
I  was  noted  for  *  seeing  every  thing,'  Being  tn'tween 
decks  one  day,  whilst  the  vessel  was  lying  to  in  a 
storm,  I  observed,  that,  with  every  lea-hircb,  the 
weather  seams  oi>ened,  and  let  in  tbe  daylight  and 
fretjuently  much  water.  It  seemed  to  me  a  danger- 
ous condition,  and  I  hastened  to  report  to  the  officer 
*nf  the  dei^k,'  *  on  deck/  or  'of  the  watch/  He 
only  laURhed  at  ma,  and  told  me  to  riji:  the  pump  and 
pump  her  out,  if  I  thought  she  was  sinking.  He  said, 
**  The  way  they  make  a  whaler  is  to  buy  a  worn-out 
merchantman,  put  a  new  deck  on  and  new  sticks 
in  her,  and  send  ber  out  as  a  new  vessel ;  and  you 
know  what  the  Bibi©  says  abr»ut  putting  new  and  old 
together  ?  Wei!,  it  oftens  hapfjens  in  such  cases  that 
the  old  hull  sinks,  and  tho  deck  and  spars  sail  on  as 
though  nothing  had  happened  C)h  I  we  get  used  to 
that.'' 

That  I  knew  to  be  *  a  yam  ;  *  but  when  I  saw  a 

*  merchantman*  laboring  in  a  sea  that  was  not  very 
bad   for  a  whaler,  and  learned   that  the  life   of  a 

*  merchantman  ^  was  much  shorter  than  a  whaler's,  I 
wanted  to  know  why,  for  it  seemed  to  m©  that  there 
must  be  a  reason  for  it.  I  founds  for  one  thing,  th^t 
whalers  always  made  better  weather  than  merchant- 
men, when  they  were  in  company;  that  seas  would 
not  break  in  our  wake,  that  would  in  the  wake  of  a 
merchantman  ;  that  the  wake  of  a  whaler  was  per- 
sistent, whilst  that  of  a  merchantman  was  rather 
evanescent;  and  that  placid  waters,  or  'short  seas,* 
are  the  rule  on  *  cruising  ground,'  when  inhales  are 
about.  All  *  whalers  '  have  their  decks,  at  times, 
reeking    with    oil  ;    and,    although    the    decks    are 

*  cashed  down'  daily,  it  takes  a  great  many  wash- 
ings to  free  them  from  all  the  oil :  and  much  that 
goes  out  of  the  scuppers  clings  to  the  sides  of  the 
vessel  to  be  gradually  washed  off  by  the  sea. 

A  little  oil  goes  a  great  way  on  a  car  wheel  to 
relieve  friction,  and  it  dt?cs  in  that  cose  what  it  dovs 
oo  water  in  a  storm.  1  think  rain  acts  in  the  iiame 
way  in  beating  down  waves.    The  drops  roll  to  land- 
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ward,  and  in  rolling?  react  upon  the  waves,  each  a 
little  ;  but  the  aggregate  is  enough. 

Geo.  F.  Waters. 


The  competitioo  of  convict-labor. 

In  my  criticisms  of  Mr.  Butler's  articles  on  this 
competition,  I  have  shown  that  his  method  of  stating 
the  figures  in  totals,  regardless  whether  these  totals 
are  in  that  relat^'on  which  is  the  question  at  issue, 
namely  in  competition,  is  irrelevant. 

Now,  in  his  last  rejoinder  {Science,  vii.  No.  158),  he 
brings  some  figures  which  are  relevant  in  showing 
this  relation  in  two  trades  in  New  York,  —  hat  and 
shoe  making.  In  the  former,  for  the  year  1870,  the 
ratio  was  820  convicts  to  5,267  free  workers  in  the 
first  trade,  and  1,927  convicts  to  26,261  in  the  second. 
The  first  ratio,  he  says,  is  *  about  4  per  cent.*  and 
the  second  '  something  over  4  per  cent.'  In  addition 
to  questionable  ethics  and  statistics  already  dis- 
played, he  now  introduces  very  questionable  arith- 
metic ;  for  in  reality  the  first  ratio  is  6  45  per  cent, 
and  the  second  7.88.  One  who  thus  figures  may  well 
have,  as  he  savs,  '  some  hesitation  in  adducing  fresh 
figures '  (*  fresh  '  in  the  sense  of  new,  of  course),  *  for 
fear  they  may  be  summarily  rejected  as  useless.* 
True,  Bir.  Butler,  but  not  for  the  reason  you  give,  — 
**  because  they  do  not  fit  in  some  person's  idea  of  how 
the  *  course  of  nature*  ought  to  go.**  No  'person* 
has  said  or  implied  any  thing  about  'ought*  in 
relation  to  the  'course  of  nature*  or  any  other 
relation. 

Those  who  are  organizing  the  working- classes  into 
a  political  party,  to  obtain  what  they  deem  justice, 
are  in  earnest.  Only  one  who  has  not  felt  the  dread- 
ful sensation  of  being  unable  to  sell  his  labor,  when 
that  is  necessary  to  sustain  life,  can  realize  the  bitter- 
ness and  pain  of  such  a  situation.  For  every  convict 
whose  labor-product  is  sold  in  the  market,  a  free  la- 
borer becomes  superfluous,  and  therefore  fewer  work, 
or  all  are  laid  off  temporarily,  in  that  braftch  into 
which  the  convict  is  introduced.  Here  the  '  political 
economist  *  of  the  prevailing  order  says,  '  Find  some- 
thing else  to  do*    In  most  cases  it  is  impossible. 

There  is  another  evil  effect  on  free  labor,  resulting 
from  prison-labor  competition  under  any  form  ;  and 
that  is,  the  effect  it  has  to  lower  the  rate  of  wages 
in  any  branch  it  enters.  It  must  gain  its  market  by 
underselling  free-labor  products  ;  and  however  small 
the  percentage,  both  as  to  its  amount  and  of  the 
decrease  of  its  price,  it  lowers  the  standard  of  prices, 
including  wages,  in  that  entire  branch. 

To  the  workingman,  a  market  for  his  labor  is  neces- 
sary to  life  :  to  the  state,  a  profit  from  the  prison  is 
not  essential. 

Shylock,  surely  not  an  insane  humanitarian,  truly 
says,  "He  takes  my  life  who  from  me  takes  the 
means  whereby  I  live.*'  £.  Lanoerfeld. 


If  the  dodo  an  extinct  bird  ? 

Have  the  recent  excursions  in  theosophy,  of  my 
young  friend  Dr.  Shufeldt  (see  Mind  in  nature, 
Januarv  and  February),  spoilt  a  very  promising 
ornithologist  to  the  extent  of  making  him  mistake  a 
live  Samoan  tooth-billed  pigeon  (Didunculus  strigi- 
rostris)  for  the  astral  body  or  the  projection  of  the 
double  of  a  perf  unct  dodo  (Didus  ineptus)  ? 

£lliott  Coues. 
SmithsoolAn  inst.,  Feb.  14. 


Corrections  of  thermometers  for  pressure. 

The  letter  of  Messrs.  Venable  and  Qore  in  the  last 
number  of  Scienccy  on  the  effect  of  pressure  on  ther- 
mometers, contains  a  reference  to  the  signal  service, 
of  Euch  a  character  as  to  deserve  a  brief  notice.    It 
comes  near  leaving  the  impression  that  the  service 
has  just  begun  to  consider  a  phenomenon  which  has 
been  well  known  to  most  meteorologists,  and  to  all 
engaged  in  accurate  thermometric  research,  for  more 
than  fifty  years.    The  letter,  to  which  reply  was  sent 
from  the  office  of  the  chief    signal  officer,    made 
inquiry  as  to  whether  the  service  had  ever  published 
any  thing  on  the  subject,  how  thermometers  used  on 
lit.  Washington  and  Pike*s  Peak  were  compared  with 
standards,  and  requesting  information  on  the  sub- 
ject.    The  particular  phase  of  the  question   which 
the    service  has    *  had    under    consideration  *   was, 
whether  the  effect  on  the  thermometers  used  in  the 
service  was  sufficient  to  justify  the  application  of  a 
correction.     To  this  end,  some  experiments  had  been 
made,  the  results  of  which  were  communicated  to 
the  writer  of  the  letter.     The  correccion  necessary 
for  Pike*s  Peak,  which  is  the  most  elevaced  station 
from  which  the  service  receives  reports,  amounts  to 
a  few  hundredths  of  a  degree  ;  and  the  propriety  of 
its  use  is  doubtful.     The  references  quoted  by  the 
writers  of  the  letter  in  Science  were  furnished  them 
by  the  chief  signal  officer  in   his  repl^  ;  the  paper 
of  Loewry  and  the  memoir  of  Marck  being  quoted  as 
among  the  latest  and  most  complete.     The  phenome- 
non   has    by   no  means  escaped    the    attention  of 
writers.     Among  works  likely  to  be  easy  of  access, 
it  will  be  found  noticed  in  the  'American  cyclopedia,' 
'  Johnson*s  cyclopedia,*  DeschanePs  '  Natural  philos- 
ophy,* Balfour  Stewart's  '  Heat,*  and  doubtless  many 
others  of  that  class.     It  is  noticed    in    numerous 
reports  of  the  British  association,  especially  in  the 
reports  of  the  committee  on  underground  tempera- 
tures.    One  of  the  earliest  investigations  of  the  sub- 
ject was  by  Effen  {Pogg,  ann.  1»27).     Sir  William 
Thomson  considered  it,  and  provided  against  it,  in 
1850,  in  his  verification  of  Prof.  James  Thomson's 
prediction  of  the  lowering  of  the  freezing  point  by 
pressure.     Professor    Rowland    considered    it,  and 
allowed  for  it,  in  his  research  on  the  mechanical 
equivalent  of  heat.       In   Nature  (1873-74)  it  vas 
much  discussed  ;  and  of  course  it  has  been  a  matter 
of  vital  importance  in  all  modem  deep-sea  tempera- 
ture-work, in  the  reports  of  which  it  receives  full  dis- 
cussion. Sio. 

Washingtoo,  D.C.,  Feb.  16. 


Tadpoles  in  winter. 

I  have  frequently  observed  tadpoles  during  winter,  .««- 
in  ponds  that  v,ere  entirely  frozen  over,  swimming^ 
about  underneath  the  ice.  Most  of  them  were  o^K 
large  size  :  I  remember  none  being  less  than  three^^ 
or  four  centimetres  in  length. 

Although,  in  this  latitude,  most  of  the  frog-spa wi^^ 
is  deposited  during  the  first  warm  weather  of  springSffi 
and  the  hatchings  of  these  spawns  develop  into  f 
before  the  i  olio  wing  winter,  yet  spawns  occaaic 
occur  in  late  summer  or  early  fall ;  and  the  fa 
ings  of  these  late  deposits  fail  to  mature  will* 
same  season,  and  conseonaiithr.  in  tK9omi^  V 
live  until  the  foUowi**' 
into  frogs. 

Xdidlepr 


FRIDAY,  FEBRUARY  19.  18fca. 


VJRCIIOIV  ON  ACCLfMATlZATION, 

At  the  con^Tt^ss  of  (lernian  naturalibte  and 
physiciatiB  held  at  StrasburK^  lYofesvSor  Virchow, 
tlir  rttunent  putholojarist,  deltverefl  an  address  on 
rlimotkntum  ami  the  Europeans  in  the  col- 
£,'  nf  which  the  following  is  an  abstract. 
^Tn  these  days  of  colonization,  in  which  large 
QQtubeis  of  human  beings  leave  their  homes  and 
.  eeltte  in  foreign  lands,  under  straoK^  and  un- 
I  accfifitiYtneit  ccmditions,  the  subji'ct  of  the  proljable 
infiutiice  uf  &uch  cbanpe  upon  thenihelvei*  and 
their  de«w*<*ndants  becoraea  highly  importtuit  from 
%  pr}u*ticiil  iK>int  of  view.  Tlio  key  to  this  problem 
Ift  in  the  hanck  of  physicianH,  With  one  or  two 
tiotfU'tle  exce|>tions.  the  subjcx-t  has  been  negle<'tcHl 
hy  seientitic  men.  An  opinion  is  current,  and  it* 
oftcfD  believed  by  thu«e  who  send  out  colonies, 
that  man  in  al)le  to  a»lapt  binieelf  to  living  on  any 
part  of  I  fie  earth  ;  tiiat  he  is  cosraofx^lilan  in  the 
widest  eenee.  TliiB  view  has  alliinl  iti-elf  Uy  the 
inonogrnetic  theory,  whieh  believes  in  the  original 
ccunnion  origin  of  all  mankind  from  one  jiair, 
bc<^tt54?  thus  tliifl  ci^iraopolitanism  woulil  dimply 
bf^  the  return  to  former  conditions.  It  w«b  the 
thangi^B  fn>m  this  y)rimitive  condition  which 
csubed  the  variations  in  the  races  of  men. 

Pnlhology  is  to  Ik?  regarded,  not  simjily  as  tlH> 
eluiiy  of  the  oetion  of  aceirlental  chus«.*8  ujMm 
ttiati.  which  change*  his  normal  condition*  but  as 
mcmBATy  a  science  aa  phy8iol<>g)\  Every  biologi- 
cal ack'tice,  zoology,  botany^  must  have  its  fmtliol- 
i»l?y.  It  18  a  method  of  research,  an  exfK^riment 
ii>  ai  which  nature  hats  made  for  us  witJi- 

mil  ■■■j^  a  drop  of  bhxid.     PVom  this  jMjjnt  of 

viifv,.  ;dl  deviations,  at  first  j»erhap«  accidental, 
_whU:li  UH.*ome  fixed  by  heredity,  ix'long  to  the 
of  ih^  pathologist.  Tliat  such  patliological 
•IS  are  possible,  one  caise  is  sufiicient  to 
Hhoii*.  A  woman  had  a  congenital  defetl  of  the 
intt,  m  which  the  radius  was  bent  in  a  i^eculijir 
l^oniiiafi.  and  the  thumb  of  each  hand  waa  want- 
In^*  This  woman'M  child  was  affected  precisely  in 
Hw  «MiK*  wmy,  except  that  on  one  hand  the  thumb 
mmi  In  >  "■  V-  ntary  condition.  In  neither  case 
VMtl  \\rs\  but  the  accidental  variation 

"^litr..  The  4(iH«1ion  of  the  jiermanent 

I  it^^e  pathological  traits  is  a  more 


The  eff€»cts  of  a  new  climate  ujMin  the  emigrant 
are  well  kno^m,  and  are  greater  as  the  condetions 
of  his  new  home  differ  more  nidteally  from  those 
of  liifi  mother-coiintry.  A  sort  of  new  growth 
must  take  place,  a  new  adaptation  to  the  environ- 
ment. A  pniminent  symptom  is  a  feeling  of 
languor,  which  itistB  for  days,  weeks,  or  even 
months.  Two  kinds  of  disease  are  apt  to  l>e8et  the 
emigrant  :  the  iirst  is  the  climatic  indiapoeition 
already  mentioned  ;  the  second,  the  real  climatic 
di8f*ase.  The  life  of  the  individual  is  then  in  dan- 
ger, until  the  question  is  decided  whether  his  body 
has  the  power  of  adopting  the  new  conditions  or 
not.  It  is  on  this  point  that  clinical  otiservations 
in  different  countries  are  needed.  In  this  organic 
transformation  of  the  individual  the  fate  of^  his 
descendants  is  involve*!.  It  is  here  that  etbiiol* 
ogists  l>e<:^orae  interested  to  find  prrKifs  for  their 
theories  that  small  variations  l>ecome  flaced  and 
lead  to  racial  tlifferenees.  Experimental  evidence 
on  this  point  is  still  wanting. 

Tlie  question  of  greatest  interest  tt»  us  is.  To 
what  extent  has  the  white  race,  in  its  historic 
evolution,  shown  the  power  of  adaptation?  The 
white  race  is  not  a  simple  one,  and  distinctions 
must  be  made.  The  Semitic,  as  opposed  to  the 
Aryan  brtifich,  has  a  very  great  superiority  in  this 
rt^pect.  Again,  the  Bouthem  nations  —  Sjmn- 
iards,  Portuguese,  Sicilians  —  have  a  greater  jntw- 
er  of  adaptation  than  the  northerners.  In  the 
colonization  of  the  AntilleB,  the  attempts  of  the 
English  and  French  have  been  more  or  lesj?  dtwis- 
tn»us,  while  those  of  the  S[>aniards  have  been 
quite  successful.  The  general  projiosition,  which 
is  only  a  provisional  one,  seems  to  Im  tliat  a 
soutliern  ]^>eople  can  emigrate  to  an  tN|uatori{il 
region  witliout  danger.  The  readiness  with  which 
a  population  mixes  with  another  is  also  i>f  impor- 
tance. The  more  southern  Aryan  peoples  moif^ 
ea&ily  a.^similate  wnth  the  Semitic  element  than 
ihi^  northern  ones.  This  Semitic  element,  which 
a]»pears  early  in  the  Phi>enician  expetlitions  to 
foreign  lands,  is  best  suited  for  founding  per- 
manent colonies.  To  this  day.  relics  of  the  settle- 
ments all  along  the  coast  of  the  Mediterranean, 
ma<le  by  Semitic  people,  can  lie  traced. 

Tliose  white  races  which  cannot  become  accli- 
matized without  great  loss  may  he  called  vulner- 
able, anrl  the  regions  of  the  gh.tlL»e  which  are  open 
to  them  arc  very  limited. 

North  America  is  one  of  these  favorable  regions. 
The  French  were  able  to  found  a  flourishing  and 
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active  colony  in  so  cold  a  country  us  Canada, 
The  United  States,  with  it8  mixture  of  nationali- 
tieB»  i»  another  such  re^on>  The  accHniatixat ion, 
however,  is  not  brought  alxfut  without  coneider- 
able  change  in  the  mental  life  and  characteristics 
of  the  people.  The  Yankee  is  strikingly  different 
fffmi  the  Englishman,  Tlie  real  sign  of  the 
longevity  of  a  colony  is  tlie  relative  biilh-rate  and 
mortality  as  comjxired  with  that  in  the  mother* 
country.  The  general  result  is,  that,  the  farther 
south  we  go  into  the  tropical  countries,  the  lo'wer 
does  tlie  reproductive  i>ower  of  the  colony  l>ecome, 
tmtil  in  a  few  generations  sterility  is  more  und 
more  prevalent.  Of  this  ^the  CreolcB  are  a  good 
example.  The  special  cause  of  this  degencTation 
has  been  regarded  by  physicians  aB  a  lack  of  the 
formation  of  bloody  a  general  anaemia.  This  eac* 
planation,  however,  is  not  final ;  and  a  further 
cause,  such  as  the  presence  of  micro-<:>rganism8 
in  the  water,  is  to  be  looked  for.  Tlie  great 
prevalence  of  liver-disease  in  such  cases  offers  a 
valuable  clew. 

It  is  considerations  such  as  these  which  make 
us  feel  the  want  of  thorougli  scientific  research  of 
the  conditions  which  control  the  foundation  of 
colonies.  When  theee  are  known,  it  will  no  longer 
be  necessary  to  make  sacrifices  of  thousjiuds  of 
men  in  an  idle  attempt  to  make  inhabitable  some 
desolate  unfavorable  region.  Tlie  order  of  na- 
tional atlaptabOity  to  new  environment  we  have 
made  out  to  be,  first,  the  Jews ;  then  the  Span- 
iards, Portuguese,  ett;. ;  then  the  southern  French 
and  the  northern  French  ;  and  lajstly  the  (Tcrmans, 
The  remarkable  immunity  of  the  Jews  is  a  ques- 
tion of  great  inte-reet.  What  share  iu  this  pecul- 
iarity is  due  to  their  j peculiar  hygiene,  choice  of 
food,  devotion  to  the  home  sentiment  or  to  their 
occupation,  is  an  open  question. 


THE   TRADE  IN  SPURIOUS  MEXICAN 
ANTIQUITIES. 

The  present  is  a  mufioum-making  era,  and  fu- 
ture generations  are  i>erhaps  to  be  c^ngrattdated 
(hat  sut^h  is  the  Ciise  ;  but  this  wide-spread  fancy 
for  Jmnting  and  hoarding  relics  has  given  rise  to 
minor  features  greatly  to  Iw  deplored.  The  in- 
creased demand  has  given  a  considerable  money 
value  to  antiquities ;  and  tliis  has  UhI  to  many  at- 
tempts, on  the  jiai*t  of  ditihonest  i>eraons»  U)  supply 
the maiket  by  fraudulent  mctans.  To  such  a  degree 
of  perfection  has  the  imitation  of  some  varieties  of 
relics  been  carried,  tliat  detection  is  next  to  im- 
possible. Doubtless  in  time  most  of  the  spurious 
pieces  will  be  detected  and  thrown  out ;  but  in  the 
mean  time  they  will  have  made  an  impression 
upon  Uteratmc,  and  upon  the  receptive  mind  of 


the  public*,  that  is  most  diflicuU  to  CTBdicaU*. 
view  of  these  facts,  it  would  seem  to  be  tlu*  datj 
of  interested   persons  to  jiublish,  at  the  mrli 
opportunity,  all  reliable   infonnation   tending 
expose  frauds  and  c*:>rrect  erroneous  inijiression 

It  is  perhaj>s  in  stone,  and  e«pec:ially  tn  »*t-*^atil4 
that  frauds  are  most  frecjuently  attemptf^l ;  tm 
the  potter*s  art  has  not  escaped,  and  tuo^  of  inJ 
collections  contain  specimens  iilusti'ating  the  i 
of  the  modern  artisim  and  the  carelessness 
collectors.  Although  we  need  not  go  beyond  o«| 
own  b<»rder8  for  illueitrations  of  tliis  statement,  | 
wish  here  to  call  attention  to  some  examples  fmnj 
Mexico,  In  pre-Columbian  times  the  nativ-e  potl 
of  that  roimtry  had  reached  a  high  degree  of  s 
in  the  handling  of  clay ;  and  Spanish  inflne 
has  not  been  sufficiently  strong  to  greatly  du 
the  methods,  or  restrict  tJi©  manufacture.  It 
very  ea^sy,  therefore,  for  the  native  artisna  i 
imitate  any  of  the  older  forms  of  ware ;  and  tli 
ts  no  doubt  tbat  in  many  cases  he  lias  done  so  fa 
the  pnrjKise  of  deceiving.  A  renewed  imp 
has  been  given  to  this  fraudulent  practice  by  1 
influx  of  tourists  consequent  upon  the  completloi 
of  numerous  railways. 

The  variety  most  frequently  imitated  is  a  ( 
dark  ware,  sometimes  ferruginous,  hut  gener 
almost  black.     The  forms  are  varied,  indud 
vases,   statuettes,    pipe$ai,    whistles,    aud    spindl^ 
whorls,  all  of  which  tu'e  profusely  ornament 
One  notable  form  is  a  vxu^^  modelled  in  dark  cli 
and  bribtling  with  a  superabundancse  of  figures  ilj 
relief,  which  give  a  castellated   eff'ect.     A   bulge' 
piece  recently  acquired  by  the  national  museum_ 
WHS  designated  a  'miniatiure  stone  fort'  bj 
collector,  and  a  second  piece  could  as  readily  I 
C4tlle<l  a  Chinese  pagoda  in  clay. 

The  body  of  Uiese  vases  is  usually  a  short,  i 
right  cylinder,  mounted  ut»on  tliree  feet,  and 
profusely  decorated  with  incised  patterns 
with  a  variety  of  ornaments,  including  hunia 
and  animal  figur<?9  in  the  round.  A  row  of  ^| 
mres  surrounds  the  rim,  giving  a  bHttlementi 
effect ;  and  a  high  conical  lid,  surmounted  by  i 
human  figure,  is  usually  added,  Tlu*  l*ody  of  th 
vessel  is  modelled  by  hand :  and  the  flatter  portio 
of  the  surface  are  rudely  polished,  and  cover 
with  inciseil  patterns.  The  attached  figures 
formed  sejmrately  in  mouldgs,  and  afterwards 
into  their  places.  Certain  parts  are  further  ehj 
orated  by  means  of  tigured  stamps.  After  Ci^ 
ishing,  the  vases  are  prepaivd  for  market 
burial  for  a  short  time  in  the  moist  earth, 
more  frequently  perhaps,  by  simply  % 
them  with  a  thin  solution  of  clay.  The  dop 
of  clay  is  afterwards  partially  wiped  off,  leario 
the  lines  and   depressions   filled  with  the 
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depcitiit     Ho  clever  are  these  fellows,  that 
Kbi  are  sometimes  Hli^htly  mutilated  be- 
fore tbejr  are  siibmitt^rj  to  tJiis  finiBhing-  process. 
This  ware  niay  be  inireltased  at  any  uf  the  reJic- 
in  tbe  city  of  itexico ;  but  Sau  Juan  Teoti- 
ae<emg  to  be  the  beadciuai-ters  of  the  traffic. 
In  pHiasiiig  back  and  fortli  by  the  railway*  I  fouml 
that  each  train  was  uiet  by  one  or  luore  of  the 
veDden*,  who  were  car»?fui  to  expc»se  but  a  iimited 
number  of  pieces,  aiul  that  this  method  of  Hale 
wsui  systetuaticully  praetiseil.     Wishing  to  secure 
f .  I  miited  imtU  tlje  train  was  alxnit  to  move 
when  I  held  out  a  silver  dolhu",  and  the  vase 
the  accompanying  figure  was  quickly  in 
ion.     The  price  asked  waa  five  dollare, 
to  the  city  of  Mexico  would  have  Ijeen  three 
that  amount.     At  the  rate  of  purchtise  indi- 
cat€*d  by  my  expt^rience  at  San  Juan,  at  Irast  one 
pit^t?  jjer  day  waa  carrie<l  away  by  tourisU,  mak- 
iii|;  liundreds  each   year.     It   is   not   wonderful, 
4ljfircfore,  that  rouseuins  in  all  parts  of  the  world 
becoming  well    stocked    with    thii*  class  of 
autitiiiities.      Otidly    enough,   no    such 
vttre  id  found  among  the  antiquities  of  the  local!* 
ty  ;  and  none,  so  f ar  ajs  I  know,  occur  on  tJie  Bite 
iA  VkJiy  ancient  Axtec  or  Toltec  settlement.     Not- 
witlistiuidtjig  this  fact,  the  vendera  do  not  hesnitate 
U>  usatjfn  detlnite  localities  to  the  relics,  and  to 
giv^full  accounts  of  their  discovery.     One  of  the 
Mtiomd  museimfs  pieces  is  said  to  have  Ix^n  dis- 
fln(V»5r«i  by  workmen  in  digging  a  well  fifty  feet 
liWfatli  tl»e  surface  ;  and  another,  an  excellent 
liUio^iph  of  which  appears  in  the  Zeitschrift  fur 
fihniilofiw  for  1882,  is  reported  to  have  been  found 
^  »  cAvern  at  San  Juan  Teotihuacan, 

Tlie  ease^  with  which  such  pieces  can  h«.>  ob- 
tninwl  bhould  convince  collectors  tlmt  something 
i*  WTuijg  J  but  a  close  examination  of  the  specimen 
i;w»*ndly  yields  much  additional  evidence.  It  is 
«^fl)  kaowTj  that  any  article  buried  for  a  long  time 
<»  tlw  narth  will  be  thoroughly  discolored,  and 
t^  trery  tTsck  and  cavity  having  the  least  con* 
WicOofi  with  the  surface  will  Ix*  completely  tilled 
'^tUi  »diment :  but  in  many  cases  it  will  be  found 
IM  in  Kpnrious  pieces  the  doctoring  with  waylies 
^  <"by  has  been  too  hasty,  and  that  small  patche«, 
wTt^iftlly  in  unexpifHeil  places,  are  not  in  the  lea^t 
*fi»«iloftfd.  An  attractive  whistling  vase  of  com- 
plii*t*d  stmt^ture,  recently  purchased  by  an 
Aiowrieon  ri'sidcnt  of  Mexico,  was  found,  upon 
* '  »  of  obscure  parts,  to  have  come 
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in  regard  to  its  pedigree.  It  is  evident  that  this 
dark,  ornate  potter}^  does  not  all  lj<flong  to  the  im- 
mediate present ;  Ijut  no  one  seems  to  be  able  to 
say  just  when  or  where  its  maiiufacture  began. 

An  American  officer  engaged  in  the  Mexican 
wai*  brought  back  a  number  of  fine  pieces  now  on 
exhibition  in  the  U,  S.  national  museum.  They 
are  said  to  have  been  dug  up  near  the  village  of 
Texcoco.  We  11 -authenticated  Texcocan  pieces  i-e- 
semble  this  dark  fK.)ttery  in  color  and  texture  more 
closely  than  any  other  ;  and  it  is  possible  that 
here  it  was  originally  made. 

It  is  perhaps  doubtful  if  any  of  the  elaborate 
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pieces  (now  so  numerous  in  collections)  in  whicli 
titamjis  have  been  freely  used,  and  which  have 
been  in  whole  or  in  part  cast  in  moulils,  date 
back  to  pre-Columbian  times.  The  whole  genius 
of  aboriginal  methods  of  procedure  goes  to  dis- 
credit them.  All  the  wonderful  specimens  of 
earthenware  known  to  have  been  recovered  from 
ancient  sites,  however  complex  in  structure,  or 
ornate  in  embellish ment,  are  modelletl  by  the  liand 
alone,  without  the  aid  of  such  devices.  If  this 
statement  sliall  prove  to  be  too  broad,  the  error 
will  be  in  the  right  direction  if  it  leads  to  the 
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critical  iospection  of  all  reputed  antiquitieQ  bear- 
ing the  Enarks  of  these  un-Americau  methcxls  of 
manufacture. 

If  the  methods  are  questionable,  tlie  Bpirit  is 
more  so.  True  native  art  m  eonsiBtent :  eat^h  part 
benre  an  intelligible  relation  to  all  other  part«. 
It  will  be  Been  by  reference  to  my  ilhiat ration  that 
theee  vases  are  not  even  Imitations  of  ^*?nuine 
work,  but  oompOBitions  made  up  of  unrelated 
(jartH  (derives! ,  may  be,  from  ancient  art)^  and 
thrown  together  without  rhyme  or  reason.  Fraud 
ia  stumfjed  upon  every  contour,  and  written  in 
every  line.  W.  H.  Holmes. 

EAST  GREENLAND  ESKIMO, 

AnthropoijOOISTS  have  been  waiting  with  jjreat 
interest  the  information  which  Lieutenant  Hohu 
has  to  convey  rej£?ar<Jing  tlie  wild  Eftkuno  of  Exist 
Greenland,  only  recently  knowru  ami  ainitng  whum 
he  was  the  Hrst  civilized  man  to  i>euctriitc.  lie 
reraainetl  among  thorn  last  winter  ;  and  an  exhibi- 
tion has  juwt  been  rmide  at  Co[)enhagen  of  the  eth- 
n<  iloKical  objects  which  were  protiured  from  thi^m. 
These  people  live  about  the  bay  of  Augmagsalik. 
In  tlie  varioui^  settlenu-nt^  there  were,  in  the  winter 
of  is«4-8n,  r48  souls,  of  whom  41!i  are  situatetl 
near  the  above  bay,  and  the  rest  on  the  oon«t  Im*- 
tween  Fiugmiamiut  and  EcniHtorff  fiord.  There 
are  '347  males  and  301  fVmales,  who  possess  142 
kayaks  and  Mil  umiakfl,  or  large  skin  boats.  The 
language  is  the  Kame  n.s  ttiat  of  the  wi^st  coast  \ 
but  the  voices  of  the  exist  coast  people  are  rnort^ 
soft  and  agreeable.  Their  habit  is  erect,  the  face 
characteriitjtit\  the  nose  more  prominent  than  with 
the  other  Eakimo,  Their  religion  and  legends 
agree  exactly  with  those  of  the  western  c<jast. 

They  wear  dreaaevl  akin  in  summer,  fur  clothing 
in  wint4^r.  Tlieir  lKX»ta  are  double  ;  ami  in  winter 
both  inside  s<.>ck8  and  boots  are  made  of  fur  on  the 
inner  side.  Bear-skina  ai'e  the  most  printed. 
Caf)H  are  made  of  white  or  bhie  fox-skin  with  the 
tail  U^ft  hatighig  Ix^hind.  Pretty  embroidery  and 
inlaid  part y -col* ti^l  fur  are  in  use,  as  ia  a  sort,  of 
w<KMlen  shade  against  sun  and  rain.  Cond>s  of 
musk-ox  horn  are  cut  out  with  sluirk's  tc»eth,  and 
used  to  confine  the  hair,  which  \a  often  knotted  on 
top  of  the  head.  Clothing  it*  only  worn  out  of 
doora ;  within  the  huts  the  women  wear  a  breech 
elont,  while  the  others  are  entirely  nakeil  up  tt> 
their  fourteenth  year,  wiien  the  boys  are  given  a 
I>air  of  breeclies  as  a  sign  of  maturity.  The 
greatest  desire  of  the  women  is  to  have  a  son»  and 
a  marriage  is  not  regarded  as  complete  until  the 
wife  haa  l>ecome  a  motlier.  In  order  that  the 
child  may  l>e  a  boy,  the  womeu  are  made  to  dance 
in  a  way  to  make  a  figure  of  eight  on  tlie  floor:  tins, 


if  rigorously  followed,  shoidd  deteraune  the  »ei  t^ 
the  expected  infant.     Ae  in  north-west  Ameri 
boys  are  often  married  to  old  women ;  but  the  i 
does  not  hold  unless  children  tire  the  rcssult. 
men  have  two  wives,  so  as  to  have  two  rowers  1 
theur  boat.     Only  one  unmarried  w^oman  wai  liiti( 
with.     The  men  fre<|uently  exclmnge  wive 
tile  iKisstwHion  of  male  cMldren  is  considered  4 
lent  luck,  wbether  a  woman  be  married  or  i 
Salutation   is   by   rubbing  r»o8es.      Men   of  m 
yejina  of  age  are  very  rare.     When  an  individuil 
is  seriously  ill,  he  (XJiisents,  if  Ids  relativee 
it,  to  end  his  stilferings  by  tlnrowing  himself  m 
the  sea.     It  is  rare  that  a  sick  pereon  is  pat  i 
denth,  except  in  caacs  of  disonlered  intellect, 
dead  whose  ancestors  have  fierished  in  the  sea  4 
tlirown  into  the  Bea.     O titers  are  interred,  or 
on   land   and   their   ljo<lie«  c*wci"ed   with  atonain 
With  them  art*  put  their  most  precious  tn 
The  friends  and  relatives  express  grief  in  differ 
ways,  —  howhng,    weeping,  and  so  on,  that 
Bt>ul  of  the  dead  man  be  not  grieved  by  negle 
If  the  diH-eased  bore  the  name  of  a  thing  or  \ 
mid,  the  name  is  no  longer  used,  which 
sinne  eonfusion  in  the  language, 

Tbi^y  know  very  little  of  fishing.  Even  the « 
moil  are  taken  with  a  spear.  Tlieir  weajwins  i 
arrows,  lanceK.  and  har|Kx>ns,  pointetl  with  lx)a( 
or  iron.  The  latter  Is  ohtainrHl  liy  tratfic  with 
southern  natives,  or  frtitn  wreckage.  They  ma 
knives  and  needles  of  it,  as  well  as  arrow-p«iiii 
NetMlles  and  lM?ads  are  much  in  re^iuest.  CoUa 
are  made  for  dress  oooaaions  by  fastening 
vertebrae  on  strijjs  of  dreased  intestine,  aa  on  ( 
ril»lK)n.  They  are  very  ingenious  in  woiMl-e^rvin 
and  their  wociden  articles  are  ornamented  will 
inlaid  bits  of  white  bone  or  stone.  They  car^ 
representatitmB  of  j>arts  of  the  coast  in  wood  \ 
among  the  articlt^s  bn>ught  home  by  Lieutena 
Holm  was  a  collection  representing,  in  wood^ 
p4irts  of  the  adjacent  coast.  Theee  carvings  are  I 
gtMxl,  that  the  members  of  the  expedition  i 
nized  from  one  of  them  an  island  which  they  N 
not  previously  seen.  Toys  jire  alio  carveti 
great  accunicy  and  neatness.  The  cliildren  lia^ 
and  dress  dolls,  play  with  toy  bears,  sledges,  ( 
—  all  well  executiMl. 

Fire  is  obtained  by  meims  of  the  lire-drill*  \ 
is  caught  on  the  dry  moss  which  serves  for  wic^ 
ill  their  great  stone  lamps,  whicJi  both  heat 
coi>k  for  the  household. 

There  is  a  goixl  deal  of  driftwood  thrown 
this   ctmst.     The  autunm  and  early   winter 
mild,   in   the   present  caae  above  37*^  F.     It  wa 
only  in  the  month  of  February  that  the  sea  1 
ice-bound  :  it  remained  so  until  tlie  end  of  Ju 
In  general  the  coast  ia  free  for  navigation  dur 
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July.  AtigU3t»  and  September,      Tlie   winds  ex- 
Hjiienced  were  chiefly  from  the  north-euBt, 


THE  POPULATION  OF  LONDON, 

The  iBTowth  of  tlik  hus^  ciiy  presents  a  problem 

faD  of  interest,  says  Eng^ineering,  and  not  without 

Hiiu^rv  Ui  these  who  are  responsible  ftn*  its  gov* 

It  has  alreaily  attained  a  population 

--- ..v«?rBlia»iuws  that  of  everj-  other  city,  both 

indent  Olid  modem,  and  which,  indeed,  surfniH^es 
Hat  tif  riuuiy  a  kingdom  whriee  actions  are  i»ow 
watt Hh J  with  t"onceni  by  the  leading  statesmen  of 
to'pc.  Si'otland,  Switzerland,  and  the  Australa- 
iMti  oo[/iTii#*4  HHcli  eonUiinB  less  souk  than  l^)ndon, 
,  Servia,  Greeee,  and  Di^mnark  ran 
■  ■:  half  so  many.  The  fiiinoua  cities  of 
Un*  wcdd  i«x»k  snicdl  by  comf»ari8on.  Paris,  Ber- 
Kft,  aud  BnisBels  cannot  together  e<:]ual  the  sum  of 
ifc  multitude,  nor  New  York,  Bro^iklyn,  Holmken. 
ADil  Jersny  City  tT^o-lhirds  of  it.  And  the  greater 
jinrt  of  thi»  a^jkO^^gation  of  human  beings  has  been 
pthriv<i  together  %vithin  very  recent  times. 

Snce  till?  Lomtnencement  of  the  century  the 
ftumlier  of  inhAl>itants  has  quadrupled,  rising 
fnito  \m.ifm  in  IH<)1.  to  S,Hlft,4H3  in  ISHl  ;  and  the 
to  be  aiiHwered  is.  how  long  will  the 
II  wbic.il  Lomion  iM>s.se,sses  for  tlie  people 
*vince«  and  of  foreign  lands  continue,  and 
'J  can  it  find  ac<'omniodation  for  the  yearly 
orthii?  When  the  attraction  ceases,  it  is  safe  to 
jw^ljrt  t\u^  li€?ginning  of  the  end  ;  for,  aw  s<:«>ij  as  the 
mi'iRipiilia  no  longer  draws  to  itself  the  best  men 
tnxa  every  part  of  iJie  country,  it  will  lose  its 
Wipfemaey,  and  other  places  will  rival  it,  e;tch 
tningUH  KUperior  in  some  dex>artment.  But  there 
^  1  munm*  in  which  Lontion  must  in  time  become 
^f*i,  and  incapiible  of  further  exijanbion.  The 
iif»«  (jf  tlK'  registration  distxiit  is  not  likely  to  l^ 
•^Tidwi,  and  consequently  a  time  must  arrive,  if 
tiii*j?mwth  >je  roaintainetl,  when  it  will  be  com- 
]/^\y  tillrnl,  and  all  additions  must  l»e  cvmlined  to 
Uw  Mirmunding  district,  the  greater  L<3udtin,  the 
>«i  (if  which  no  one  can  foretell, 

Tlit^  length  of  time  which  will  Ixf  cxrcupied  in 
JUlin^  die  pr»sjent  metropolitan  area  formed  one  of 
Uir  princijial  topice  lately  dealt  with  by  Mr.  Price- 
Williain5  in  a  paper  on  *  The  population  of  Lon- 
*  MWl  t4J  18^1/  recently  read  lief  ore  the  Statis- 
wjeiety.  In  thia  he  traced  the  variation  of 
II  in  each  district  dec-ade  by  decade, 
*kk'  many  have  attained  a  maximum, 

Un^ii  dti.'im»*<J  lo  lie  stationary  at  a  jjoint  which 
tojejirt^t-nt  their  iKTinanent  capability, 
of   Ijonilon   is   75,;3;W    acres,  or, 
uccnpie^l  by  water,   74,427  acres. 
Vr,  PrkivWillianui  f«timatee  the  maximum  pos- 


sible population  Willi! r  ii(  iiirtropolitan  registra- 
tion area  at  about  7,"i'  ,  r  about  ninety-four 
people  per  acre,  and  that  it  will  require  thirty-six 
years  for  the  density  to  lie  acquired  over  the  entine 
area,  assuming  that  the  average  rate  of  increase  of 
population,  which  has  obtaine^i  during  the  last 
eighth'  years,  namely,  18.86  per  cent  i>er  decade, 
to  be  maintained  in  the  future.  He  points  out, 
however,  tliat  the  percentage  of  birrease  has  been 
falling  since  1851,  and  is  now  only  17.28  pi*r  cent ; 
so  that  it  is  jxjssible,  or  indeed  probable,  that  the 
term  of  years  mentioned  by  him  may  be  exceeded. 

Mr,  Price- WiUiains  bases  his  ciilcidations  on  the 
capacity  of  tbe  metn»jH:>li8  by  obw^rving  that  in  all 
f«irts  some  area  gets  filled,  and  then  in  a  little 
time  the  |K)pulalion  decreases  to  a  point  which 
may  l*  consiilerefl  as  a  constant  at  which  it  will 
be  maintained.  In  the  districts  whicfi  are  com- 
pletely  built  over,  the  tenilcncy  is  for  the  popula- 
tion  to  be  displa<:*txl  by  shops,  ottices,  ami  the  like  ; 
and  thus  it  may  safely  be  alfiimed  that  in  such 
parts  the  maximum  wUl  never  ije  reached  again* 
In  the  outlying  districts  there  is  gcnendly  some 
jmrt  which  may  be  taken  as  fairly  characteristic 
of  t!ie  whole,  and  may  be  used  as  a  basis  for  cal- 
culation. 

The  cti  til  men  cement  of  the  marked  increase 
coincided  with  the  institution  of  the  railways, 
which  reutlertHi  it  jiosslble  to  persons  to  live  at  a 
distitnce  an<l  get  backwards  and  forwards  with 
facility.  It  is  an  in te nesting  problem  to  Lonsitler 
how  much  further  the  system  of  suburlian  resi- 
dence will  be  extendeti.  Already  there  are  signs 
that  a  i^art  of  the  |jopu1atit>n  is  finding  that  it  is 
not  worth  while  to  tiike  a  long  journey  to  reside 
in  a  street  wliieh  oidy  differe  from  rhe  street  in 
which  their  business  is  condiict4*il  by  lieing  worae 
paved  and  lighted.  Tlie  inhabitants  which  con- 
stitute *  society '  always  congregattMj  in  town,  and 
now  tlie  rapid  erection  of  mansions  let  out  in  flats 
testifies  tliitt  their  suj>erior  convenience  and  better 
mmitary  arrangements  starve  as  an  equivalent  to 
the  fresher  air  of  the  country.  If  the  ci>-oix'rative 
system  of  housekeeping  were  to  become  gi^neral,  it 
wouhl  greatly  modify  the  estimate  as  to  the  poe- 
tfible  maxinuim  population.  The  average  density 
of  Paris  is  more  than  double  that  of  Lcmdon,  and 
yet  the  streets  arc  brighter  and  cleaner.  The 
question  proltaiily  turns  more  ufwin  the  prevention 
of  smoke  than  u|M>n  any  thing  else.  If  the  fog  and 
gloom  c^uld  tie  r**moved.  and  free  access  provided 
for  the  sunlight,  there  is  no  pleasanter  or  healUuer 
place  to  live  than  tlie  west  end  of  lx)ndon  ;  and 
many  who  now  endure,  morning  and  evening, 
forty  minutes'  journey  tlirough  choking  timnela, 
and  walk  long  distances  to  railway  tenntrd,  would 
stay  in  town  if  they  could  be  relieved  from  the  d*»- 


174 


SCIENCE. 


[Vol.  m,,  Na 


preeBion  wliich  ih  the  accompftniinent  of  a  tniirkj 
atmoetphere. 


WASTE  IN  WHEAT-CROPS. 

In  mnet  of  thewheiit-produeingregiomsof  North 
America  ii  yield  of  tliirty  htishefs  per  lUTe  Is  ex- 
cept iomil,  and  one  of  forty  or  luore,  remarkable  or 
extraordinary.  Most  farmers  are  content  to  stet  a 
return  of  fifteen  or  ei|^hteen  bushels,  and  only 
twelve  and  one-lialf  is  the  averagi^  yield  tlu*ough- 
out  the  United  States.  Tlie  usual  in«Teafie  is  thus 
only  about  ten  or  twelve  fold,  and  only  very  ex- 
CM'ptionally  thirty  or  more  fold.  Douhtleen  most 
persons  who  have  g^iven  the  aubjwt  any  attt>ntion 
wonder  why  it  is  that  among  all  fann  pro*iuct& 
the  return  should  lie  so  sinall  for  the  amount  of 
Beed  sown.  In  a  late  number  of  the  Vontempiyr^iTf 
retneWf  Dr.  Pah^y  has  dincuBsed  thiw  subject,  and 
brought  out  a  numlK*r  of  interesting  facts. 

A  single  g:rahi  of  wlieat  will  prrwluce  from  five 
to  seven  ear-ljearing  stalks  :  exiRTiments  stH*ni  to 
ehow  that  the  latter  is  the  normtU  numl>er.  The 
single  blade  *  spears'  first  into  three,  tlien  into  five 
or  more  side^hoote,  every  one  of  which,  separated 
and  transplanted  by  handi  will  form  a  new  [ibint. 
Each  ear  contains,  on  fairly  good  land,  frtjm  tifty 
to  sixty,  sometimes  even  seventy,  grains.  Three 
or  four  of  the  terminal  grains  are  generally 
smaller,  or  otherwise  defective,  and  are  rejected 
in  winnowing  and  screening  the  wheat.  But  as 
a  fair  average,  on  a  moderate  estimate,  a  single 
grain  can  prcxhu-e  three  hundrerl,  and  there  is  a 
poesihilily  tif  four  bundre*b  or  even  more.  This 
means,  of  course,  that  every  bushel  scnvn  C4in, 
tlieoretically  at  least,  yield  three  hundreil  bushels ; 
but»  aa  we  have  seen,  the  actual  yield  is  only  a 
small  portion  of  this. 

In  tracing,  then,  the  bushel  sown  to  tlie  twelve 
or  fifteen  btishela  that  couje  into  the  farmer's 
granary,  we  have  to  inquire  what  pro].>ortion  of 
the  seetl  germinates,  how  nmch  of  it  is  de* 
stroyed  by  binJs,  mice,  insect**,  and  how  much 
grain  is  shed  from  over-ripeness,  or  lost  in  harvest- 
ing and  thresliing.  A  very  considerable  quantity, 
without  doidit,  is  the  aggregate  loss  from  these 
causes  combined.  Still  the  imrii  enst*  difTerence 
between  the  quantity  that  can  l>e,  and  theoreti- 
cally ought  to  be,  produced,  and  that  wliich  actu- 
ally goes  into  the  wheat-bin,  remains  to  l>e  ac- 
counted for.  The  loss  of  grain  in  the  various 
processes  of  liar  vesting  evidently  must  be  much 
greater  than  is  commonly  Rupiiosed,  If  one  take 
a  rij>e  wheat-ear,  and  btrike  it  on  a  table,  he  will 
see  some  grains  fall  out ;  and.  if  he  examine 
where  a  wbeat-sbeiif  has  fallen,  he  will  ftnd  not  a 
few  kernels  that  have  been  shed.    Certainly  the 


'  volvmteer "  growths  after  harvesting  are  suflio 
evidence  of  waste. 

To  ascertain,  with  something  like  ttocnracr,  1 
actuid   produce  of    the    wheat-phmt.    Dr. 
planted  a  small  piece  of  garden -ground,  r>f  moildi 
ate   wheat-growing  quality,    witfi    tlir»*i?  wp 
parcels,  each  of  fifty  average   wheat*grains, 
these  three  pt\rcels,  the  first  (A)  wils  sown 
cast :  the  second  (B)  was  set  in  two  n.>W3.  after  tltf 
manner  of  drilled  wheat ;  the  tliird  {C}  in  ^Ktfiit|| 
grains   six   inches  apart,  —  all   carefully  ctnn 
w  i  t  h  eiirt  h .    Besid  es  these,  he  plan  ted  tw  elve  i 
three  and  a  ludf  incJies  deep  (D),  and  three 
in  each  of  titree  holes,  one  inch  deei>(E),    Of  | 
A,  twenty-Hve  came  up,  and  produced  one 
of  three  stalks,  six  of  four,  three  of  five,  seven  i 
seven,  and  three  of  nine,  with  n  totiU  of  one  ha 
dred  and  forty-eight    ear-ljearing  stiilks ;    of 
thirty  plant*t  grew,  giving  two  of  two  stalks,  ei| 
of  three,  one  of  four,  ten  of  five,  six  of  seven,  tn 
of  ten.  and  one  of  eleven,  with  a  total  of  i»ne  hu 
dred  and  Hfty-<jne ;  of  C,  thirty-two  plants  gTt?f 
pro<lucing  a  total  of  one  himdi^  and  foriy-ei| 
ear-l»earing  stalks  :  of  D,  not  a  single  ooe  , 
nated  ;  tmd  of  E,  only  one,  which  did  not  thrill 
w^ell.     The  nearness  of  the  tiitals  of  the  first  thn 
is  remarkable.     If  thus  we  estimate  an  average  < 
three  stalks  from  each  grain  sown,  and  for 
ear  fifty  sound  gniins,  we  should  have  a   yield  i 
one  hundred  and  fifty  fold. 

What,  then,  are  the  reasons  of  such  an  i 
dinary  diiference  between  theory  and  pn 
Beside**  the  various  kinds  of  blight,  such  as  f 
and  mildew,  affecting  the  straw  or  the  ear,  i 
gi-eatly  diminishing  the  protluction,  there  are  t 
causes  why  wheat  is  said  to  thresh  out  biullj 
which  are  le^  visible  wliile  the  crop  is  stimdiq 
One  of  these  is  the  partial  fiUing  of  the  ear  : 
is  more  chaff  than  there  should  be  in  prof>artioii( 
the  grain.  Tliere  is  a  popular  idea  about 
wheat-plant  which  is  entirely  emjneous.  It  is 
thought,  that,  if  high  winds  prevail  whUe  Uitf 
wheat  is  m  flow^er,  the  anthers,  which  are  stmx 
dangling  from  the  ears,  will  be  blown  off,  and  tlie 
grain  will  not  set  through  the  loss  of  fx>llen.  Year 
after  year  we  see  this  stfde<l  in  agricultnral  papers 
jind  grain  reports.  But  tlie  fact  is,  these  anthersy 
when  protruded,  have  alrea^ly  performed  the  o1fi(?e 
of  impregnation,  which  takes  place  within 
closed  glumes.  Ttte  '  Howers*  seen  hanging  i 
are  exlmusted  anthers,  and  wholly  uaeleas. 
following  exyierimenTa  seem  conclusive  proof  i 
this.  Let  one  gather  a  dozen  green  wheat 
from  a  phint  that  is  just  lieginning  to  flower,  ] 
keep  them  for  an  hour  or  two  in  a  warm  room  ii] 
glass  of  water.  The  anthers  may  tlien  bewatcli 
in  9ucH?esaion  in  the  very  act  of  being 
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-Lumee,  wlueii  open  jiiBl  • 

I  ^iiw^  at*  U»4iiU>.     OQe  fii)Krald  then  ivir^ove 
lovriry,  IT i til  "^Uuiien^  and  pistil,  of  a  phinl  just 
a1'<  and,  bj  breatfalxig  on  them  i^t^ntljr, 

i  I  be  aeea  to  baf^  with  a  aptismtdic 
IOD»  RutWririf;  the  pf>llen  in  port  mwn  flu* 
D.  Immediately  after  the  btuslija^  of  the 
uitfjrfTf,  tht*  dlameot  Iwcomes  resile^  and  be^^tid 
luniuve.  Contraiy  to  the  usual  nature  of  this 
nipn  in  plants,  it  is  elastic ;  and  one  mar  watch 
itmrrBtotng  to  the  length  of  half  an  inch,  carrr- 
tnr  with  it,  »**  it  crc^ejis  aJong,  the  now  empty  and 
vmkm  aothera.  Thet!ic*  oli^iervations  will  prove 
tint  Ihe  fiUun/ent  dcx-s  not  exiianc!  till  after  the 
dkluug^  of  the  poUen,  and  ronsequently  that  the 
flflri*  hare  tieen  already  fnictified  when  the 
v&ort  is  in  flower. 

llik  exceptional  elaatictty  of  the  lilament  is  a 
''^oiutrrftil  fact.  Ite  purpjjee  is  to  moke  ronm 
wttliifl  the  narrow  seed-case  for  the  enlarge*1  ^x^xn 
bTKj«:ting  tiie  iiaed-up  organs  of  the  infloreacence. 
OoQBUufuiJly.  in  a  ripe  wheat-ear,  it  will  be  found 
tbat  they  liave  not  been  got  rid  of,  but  lie  shriv- 
I  eiled  aad  crushed  up  within  the  glumes. 

In  uncial  planti*,  which,  like  wheat,  naturally 
gnnr  l>est  when  tliey  grow  by  themselves  to  the 
arliiftiun  of  others,  the  great  law  of  *  the  Hurvivtil 
of  the  fittest'  wUl  ever  be  in  active  o|)eration. 
X«ay  ft'eble  plants  will  die  out,  or  dwindle  to  a 
^^  only^  short  of  extinction,  thrust  out  of  ejtist* 
nKt  by  more  vigorovis  neighbors, 

Th<t  foregoing  olieervations  seem  to  prove  that 
Diurh  vet  reuiains  to  lie  studietl  in  the  habits  of 
llic  wb^l'plant  iR^fore  we  shall  arrive  at  a  scien- 
tiftr  koowk^ge  of  wheat-raising.  To  pre j  Mire  the 
right  *»il  (for  too  rich  noil  prixluccB  8lalk  to  the  Ii>«8 
wl),  t«  sow  most  judiciously,  to  witbrit.ind 
^iDjnriw  of  mildew,  insects,  birds,  etc.,  to  jirt^- 
«"  r vesting  or  thi"eshing,  —  all  are  prolv 

^-  I  ve  more  attention  than  they  have 

'^'^vrti,  in  nrder  that  the  usual  yield  of  fxtimm 
NBibt*i»  may  be  increased  toward  the  possiljlc  one 
liQadnd  and  fif  tr. 


mmsous  MUSSELS  from  impure 

WATERS, 

Tilt   i)*n    uifrei|uent   occurrence   of    poiscining 
^  ^«i  uatljig  rnu^i*^l8  makes  the  discovery  of  any 
ling  the  causation  of  such  poisonous 
k  vubjeet  of  speciiil  interest.     In  the  fol- 
gathfnxl    frurn   several    recent    Gemmn 
it  apiiears  that  itnpurt*  waters  will 
rffDdtiCb  «iich  eifeetSt  and  hence  it  iniprf^!«es  the 
|8i(Mutj  iif  rareful  sewerage   reguijitionjs   upon 
cities  where  food-suppUea  an?  de- 


rired  rootr  cir  l«»  from  Itoii  Imiifenliaie^  ad- 
jftoevit  waters. 

In  Wilh«liiiBluiTcn,  a  rity  of  mvth  t)««rmMi5»  a 
few  montbi  tieo,  a  largi>  ttuinher  of  pK>p4i«  wm¥ 
rnddeiily  tak«D  tick  afM  bairliig  «atifti  of  ili# 
ooomKin  edible  musial  of  Europe  and  X««nli 
America  ( Mytilus  eduHs).  oUatlked  fr^nn  tbe  har^ 
bor.  Several  tints  poisoned  dM  fniui  ilic  t*lf%ketsw 
in  one  case  within  a  few  hoiin^ 

The  subject  Iwis  attracted  much  atlt^ntfion 
throughout  Oermany,  both  fnvni  tlie  pnbUe  and 
a  numt»er  of  scientitie  men.  It  was  asct^rudnt^ 
later  that  the  untsj*eLH  of  this  harbi>r,  when  tnutn- 
ferred  to  other  wuU^rs,  l<n<t  tlieir  j^oif^mous  natunr^ ; 
and.  rict'  vrrtsa^  harmless  ma^si^ls.  plactxl  tn  the 
harbor,  in  a  week  or  two  JunpnrtHl  }Miiminous 
qualities.  From  the  n*port  by  IVifosst^r  >I^bius^ 
of  Ids  researches  uf»on  tlu»  subj<vt,  it  api^mrn  tliat 
the  basin  or  harbf>r  of  Wilhelrnshaven  is  t^lownl 
in  by  a  bnu\kwatr*r,  so  that  the  water  lHHH>me«i 
stagnant  and  imfreshened  by  the  tidm,  the  hn^k^ 
water  only  lieing  opened  at  high  li<im  to  allow 
the  entrance  of  ships.  The  sewt^nip^  of  the  city  is 
not  discharged  into  the  harlxir,  but  into  the  ojnm 
sea,  and  all  ships  are  prohibited  fnnu  throwing 
matter  into  the  water  that  crmld  catise  i^Mdluiitm  ; 
nevertheless  the  stagnating  wati'r,  an  will  i>e  Moen, 
is  impure,  and  highly  dangerous  in  its  ctTects  u)Hm 
animal  life.  The  only  tisht^  thiii  live  in  the  bar- 
lx>r  are  eels  and  wdiiting,  Other>^  that  find  en- 
trance at  the  o]»ening  of  the  »luir»'-gati^  kirhi  Um% 
their  activity,  and  can  Ik^  i>asily  caught  in  the 
hand  ;  even  the  eels  in  Hurnmer  are  oliserved  lu 
a  weakened  conditioji  Hwimining  sluggiMhly  near 
the  surf  are. 

Numerous  an<l  re|>eated  ex]M*rimt^nti*  Mhowtnl 
that  the  nrusseb,  when  freshly  taken  from  the 
Waaler  ami  cooked,  poHMejwed  a  moMt  Viruleiit 
pfiiHon,  killing  rabbits  in  frurn  two  to  tt^n  mln* 
ute,^.  It  was  alwi  shown  tliat  the^c*  muMnelpif 
taken  from  situationi<«  wIkti*  tho  eurn-ntfl  of 
outside  water  entered,  were  nut  at  nil  ]»fiiHfrni>UM. 
Hf^nce  it  is  f^vident  tliiit  the  wat€*r  of  the*  liarlxir 
contain-4  r|tiiilities  that  rend(*r  the  musHels  politon* 
ous  without  a] spearing  to  injure  them. 

The  researches  of  rroff^f«si»r  V4rehi»w  and  Ilr, 
Wolff  have  shown  thiit  the  (H)i»M>n<iiis  nature  was 
not  due  to  deciHnfKwItion,  The  uitistM^lH,  wh«tn 
freshly  taken  from  the  waterj  gav<*  no  eirternal 
signs  of  disease.  From  the  extriuh'd  iitudi«^  irf 
the  latter  authtjr*  however,  an  givim  in  the  last 
number  of  Virchow**  Arehtv,  it  appriarn  that  all 
portions  of  the  body  wem  inort  tixrept  the  liver. 
and  that  in  every  caiin  rabbits  and  giiiniii*pljpi 
inoculated  with  a  jiortlon  of  this  organ  iHi^d  In 
from  two  to  twenty  minutai.  Tlw  lliritr  im  a 
largiv  yellowish  brown^  iiofi  liody,  mmhrning  the 
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stomach  on  the  upper  side,  and  involved  in  nu- 
merous loops  of  the  intestine.  There  seems  to  be 
no  doubt  that  the  poison  lay  in  this  part  ex- 
clusively. Changes  of  size,  color,  and  fatty  de- 
generation were  affirmed  by  Coldstream  to  exist 
in  the  liver  when  of  a  poisonous  nature,  but  Dr. 
Wolff  says  that  none  of  these  changes  are  suffi- 
ciently constant  to  base  a  positive  decision  upon 
them.  Tlie  last-named  writer  does  not  believe 
that  the  poison  is  due  to  any  foreign  substance, 
such  as  copper,  etc.,  in  the  organ,  but  that  it 
originates  there.  Virchow  has  shown  the  re- 
semblance between  the  action  of  this  poison  and 
that  from  fishes,  which  not  seldom  occurs ;  and  it 
is  not  at  all  improbable  that  many  cases  of  the 
latter  are  due  to  the  ingestion  of  the  liver. 

Tlic  symptoms  of  the  mussel-poisoning  were  of 
throe  different  kinds,  —  exanthematous  (dermal 
eruptions),  choleraic,  and  paralytic.  On  rabbits, 
experiments  only  produced  paralysis  and  loss  of 
power,  with  increasing  difficulty  in  respiration, 
ending  in  death. 

It  is  difficult,  if  not  impossible,  to  determine 
in  any  given  case  whether  a  mussel  is  dangerous 
or  not ;  and  Dr.  Wolff,  therefore,  advises  that  this 
food  should  be  avoided  as  much  as  possible,  at 
least  when  one  does  not  know  whence  it  is  ob- 
tained. Under  all  circumstances  the  liver  should 
not  be  eaten.  It  has  further  been  ascertained, 
however,  that  the  poison  is  rendered  inert  by 
cooking  the  shell-fish  in  a  solution  of  soda. 

NEW  BOOKS, 
*  Water-meters,'  by  R.  E.  Browne  (New  York, 
Van  Nostrand),  is  one  of  the  well-known  science 
series,   and  gives  a  description   of  certain    me- 
chanical devices.     The  lxx)k  will  be  of  service  to 

hydraulic    engineers. *Tlie    preservation    of 

timl)er  by  the  use  of  antiseptics,'  by  8.  B.  Bolton 
(New  York,  Van  Nostrand),  is  another  of  the 
series,  and  contains  a  reprint  of  a  paper  read  be- 
fore the  English  institution  of  civil  engineers. 

^Ranieses  the  Great,'  from  the  French  of  F.  De 
Lanoye  (New  York,  Scrifmer),  is  a  history  of 
Egypt  thirty-three  hundred  years  ago,  and  at- 
tempts to  picture  Egyptian  life  of  that  date. 

*  The  phenomena  and  laws  of  heat,'  by  A.  Cazin 
(New  York,  Scribner\  is  a  popular  accoimt  of  the 
modem  theory  of  heat,  based  upon  experimental 
results.  The  author  avoids  referring  to  heat  as  a 
mode  of  motion,  or  trying  to  give  any  conception 
of  what  its  ultimate  nature  may  be. *  The  in- 
telligence of  animals,'  by  E.  Menault  (New  York. 
Scribner),  contains  descriptions  of  the  intellectual 
manifestations  displayed  among  various  insects, 
fishes,  reptiles,  birds,  and  mammals,  intersi>ersed 
with  numerous  anecdotes  of  their   intelligence. 


It  contains  a  number  of  Ulustrations  of  vaiyiog 
exceUency,  and  will  be  of  more  especial  interest 

to  a  younger  class  of  leaderB. *  A  farmers 

view  of  a  protective  tariff,"  by  Isaac  W.  Griscom 
(Woodbury,  N.J.,  The  author),  is  a  farmer's  plea 
for  free  trade.  It  is  written  in  a  more  sober  and 
judicious  spirit  than  characterizes  many  of  the 
pamphlets  belonging  to  the  tariff  discussion.  ^He 
denies  that  the  agriculturist  is  getting  any  more 
for  his  products  than  before  the  civil  war.  No 
system  of  protection  can  have  much  influeDoe 
upon  the  prices  of  those  staples  of  agriculture  of 
which  the  country  produces  more  than  it  con- 
sumes ;  and  the  law  of  equalization  of  profits 
will  quickly  modify  the  prices  of  such  crops 
as  are  supposed  not  to  dex)end  for    their   price 

on    a   distant     market.  'La    photographie 

appliqu6e  &  I'histoire  naturelle,'  by  M.  Trntat 
(Paris,  Qauthier-ViUars),  contains  an  intelli- 
gent and  fresh  account  of  the  apparatus  and 
methods  for  photography  of  natural-history  ob- 
jects, illustrated  with  fifty-eight  woodcuts.  A 
number  of  phototype  plates  are  given,  showing 
both  the  excellences  and  defects  of  photography 
for  the  production  of  natural-history  figures.  The 
work  lacks  conciseness,  and  contains  considerable 
matter  in  zodlogy  and  botany  not  germane  to  the 
subject  under  consideration.  The  author,  also,  is 
rather  too  strongly  prejudiced  in  favor  of  the 
merits  of  photography  to  be  an  altogether  safe 

guide.  *  Chemical    tables    for   schools   and 

science  classes,'  by  A.  H.  Scott- White  (New  York, 
Scribner  <fc  Welford),  purports  to  be  a  text-book 
for  examinations  in  which  a  knowledge  of  ele- 
mentary analysis  is  required.  The  book  is  the 
outgrowth  of  the  difficulty  found  by  the  author  in 
having  notes  satisfactorily  taken. 


The  German  quinquennial  census,  on  the  1st 
of  Deceml)er  last,  so  far  as  the  published  returns 
reach,  gives  a  decided  increase  of  the  city  popula- 
tions. Berlin,  especially,  shows  an  unexpected 
growth.  Tliis  city,  which  now  numbers  1,316,383 
inhabitants,  ranks  as  the  third  European  city  in 
size  ;  and  this  does  not  include  the  close-lyin^? 
Buburl)s.  Since  1880  the  increase  has  been  over 
sixteen  per  cent,  and  within  twenty  years  the  city 
has  doubled  in  size.  A  few  of  the  other  more 
important  cities  show  the  following  populations : 
Breslau,  298,898,  an  increase  of  15,981 ;  Munich, 
260,005,  with  80,082  increase;  Dresden,  245,550, 
witli  24,782  :  Leipzig,  170,076,  with  20,995 ;  Frank- 
fort, 153,765,  with  17,934.  Some  of  the  middle 
German  towns  have  grown  remarkably,  not  a  few 
showing  an  increase  of  from  twenty  to  forty  per 
cent.  Only  a  single  city  has  fallen  off  in  popula- 
tion, Ausbach,  which  has  a  loss  of  0.15  per  cent 
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teachers  who  appreciate   the   value  of  'QueUen- 
fitudie  *  will  be  even  smaller  than  in  England. 


COMMENT  AND  CRITICISM, 
3R    Frederjcq  of    the  University 


of 


who  has  previously  published  easays  on 
des  of  teaching  history  In  Germany  and 
^iumce,  has  reoently  issued  a  pamphlet  on  the 
history  at  the  English  and  Scotch  uni- 
At  the  latter  he  finds  tliat  little  or  no 
Bity  instruction  in  hintory  is  given,  but 
much  favorable  criticism  on  the  methodB 
hiatorical  schools  of  Oxford  and  Cam- 
Professor  Prederioq  makes  one  remark 
may  well  take  home  to  ourselves ;  and 
,  that  the  Elnglish  universities  provide  no 
education  in  what  the  Germans  call 
fcn«»tudie/  Anyone  who  has  seen  an  his- 
\  seminar  at  a  German  university  knows 
.  important  part  of  historical  instruction  is 
up  by  the  study  of  chronology,  paleog- 
hgg  and  documents :  in  fact,  the  study  of 
jHlties  forms  the  basis  of  all  historical  teach - 
m^  Germany,  Edward  A,  Freeman,  in  his 
jgnral  lecture,  on  *  The  office  of  the  historical 
|Mor/  delivered  at  Oxford  in  the  autumn  of 
Hbuched  ufM.>n  this  point,  and  announced  his 
dltioii  of  giving  much  attention  to  the  study 
ities.  It  is  well  known  that  Professor 
'  Cambridge,  and  Prof.  S.  R.  Gardiner  also, 
failed  of  their  duty  in  this  particular ; 
Ih  them  we  fear  that  the  list  ends.  And 
erica  we  have  until  lately  almost  entirely 
ked  this  essential  in  historical  knowledge, 
Johns  Flopkins  university,  and,  in  a  leas 
,  Columbia  college,  are  pursuing  the  riglit 
and  at  botli  the  historical  student  is 
|to  ei^imate  anfl  handle  original  materials, 
ply  stuffed  with  facti  and  dates  at  second- 
It  Is  only  in  this  way  tliat  the  student  can 
Bin  any  thing  more  than  a  superficial 
ige  of  his  subject,  and  come  thoroughly 
rt  with  tlie  times  he  is  investigating.  It 
much  to  say  tliat  tlie  study  of  history 
¥mi  historical  method  is  empty,  and  historical 
html  is  the  greatest  part  of  the  study  of  history, 
'rofessor  Fredoricq  ever  includes  America  in 
n  vostigiitioits«  we  fear  that  the  list  of  historical 


5Ir.  Br.vdfoiu>  Leslie,  in  a  paper  read  before 
the  British  institution  of  civil  engineers,  '  On  an 
impi-oved  method  of  lighting  vessels  under  way 
at  night,'  attempts  to  solve  the  difficult  problem 
of  enabling  shipe  which  are  rapidly  approaching 
at  rnght,  to  determine  their  respective  courses  in 
time  to  manoeu^Te  with  safety.  To  secure  tliis 
result,  many  arrangements  of  lights  have  l^een 
proposed,  but  none,  we  believe,  exactly  like  that 
suggested  by  BIr.  Leslie,  His  plan,  in  general,  is 
for  a  steamer  to  carry  three  white  lights  forward 
(two  for  a  sailing- vessel),  —  one  at  the  masthead, 
one  on  the  forestay,  and  one  on  the  stem  i  the 
three  in  line,  and  making  an  angle  of  4o^  with  the 
horizon.  These  would  be  plainly  visible  for 
eight  or  nine  miles  thrrmgh  a  forward  arc  of 
220*^,  or  from  two  points  abaft  the  beam  on  each 
side.  It  ia  evident  that  the  course  of  the  ship, 
imder  favorable  circumstances,  could  be  known 
always  by  observing  the  divergence  between  the 
line  of  the  lights  and  the  vertical.  This  angle 
decreases  from  46**,  for  a  course  at  right  angles  to 
the  observer,  to  0°  when  the  ship  is  apprcjaching 
head  on.  The  hitter,  and  those  which  approxi- 
mate to  it,  are  obviously  the  m^^st  critical  courses, 
for  which  this  system  is  esi*ecially  valuable,  Tlie 
apparent  angle  of  the  line  of  lights  with  the  ver- 
tical coincides  nearly  enough,  for  all  practical 
pun»ti«es.  up  to  20*^,  or  about  two  points,  with  the 
angle  between  the  course  of  the  approaching  ship 
and  the  line  of  vision.  This  fact  is  of  great  value 
when  there  is  no  time  to  determine  angles,  either 
by  plotting  or  calculation.  It  is  not  proposed 
to  abandon  the  use  of  the  colored  side-lights, 
although,  if  the  arrangement  were  entirely  satis- 
factory in  practice,  they  would  tie  no  longer  ne- 
cessary. Tile  riiOBt  serious  olisftacle  to  the  success 
of  this  plan  is  the  roOing  and  heeling  motion  of 
the  ship,  to  which  ^Ir.  Leslie  refers,  but  which,  we 
believe,  he  underestimates.  The  principle  involved 
in  his  suggestion  is  not  new.  It  has  been  already 
proix>*ed  to  arrange  the  masthead  and  side-lights 
to  fonn  an  eciuilatenil  triangle  in  a  plane  parallel  to 
the  midship  section,  and  alstj  to  place  the  masthead 
light  so  far  aft  that  the  line  through  it  and  either 
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of  the  side-lights  should  make  an  angle  of  46** 
with  the  horizon.  The  system  which  has  received 
the  most  attention,  however,  is  known  as  that  of 
the  double  side-lights.  Various  arrangements  of 
these  have  been  proposed,  but  all  include  the  use 
of  two  lights  on  each  side,  in  different  positions 
with  respect  to  each  other,  and  at  different  dis- 
tances apart.  The  subject  of  lighting  ships,  and 
also  that  of  'the  rules  of  the  road,'  should  be 
referred  to  an  international  commission,  whose 
recommendations  should  be  accepted  and  rigidly 
enforced  by  all  maritime  nations. 

The  study  of  the  political  sciences  has  made 
great  progress  of  late  in  this  coimtry.  Columbia, 
Cornell,  and  the  University  of  Michigan,  have 
established  special  schools  of  political  science,  all 
of  which  are  successful ;  special  attention  is  paid 
to  these  subjects  at  Harvard  and  Johns  Hopkins ; 
and  the  liistorical,  economic,  and  social  science 
associations,  which  have  sprung  up  during  the 
last  decade,  with  their  published  proceedings,  have 
all  contributed  to  stimulate  an  interest  in  the 
scientific  treatment  of  history,  law,  and  econom- 
ics. The  latest  advance  in  this  field  is  the  estab- 
lishment of  the  Political  science  quarterly,  edited 
by  the  faculty  of  political  science  of  Columbia 
college,  and  published  by  Ginn  &  Co.  Tlie  first 
number  of  this  new  quarterly  will  appear  in 
March,  and  it  will  fiunish  a  field  for  the  discus- 
sion of  all  questions  —  historic,  economic,  or  legal 
—  which  concern  the  organization  of  the  state, 
the  evolution  of  law,  the  relation  of  states  one  to 
another,  and  the  relation  of  government  to  the 
individual.  The  quarterly  will  demand  no  polit- 
ical or  economic  orthodoxy,  but  will  admit  all 
articles  within  its  scope  which  are  at  once  scien- 
tific and  of  general  interest.  A  feature  of  the 
publication  will  be  its  bibliography,  which  will 
be  very  complete  and  elaborate.  The  great  suc- 
cess of  the  Johns  Hopkins  series  of  studies  in 
historical  and  political  science  has  doubtless  led 
the  Columbia  professors  to  tlie  establishment  of 
this  journal ;  and  ther^  is  every  prosi>ect  that  it, 
too,  will  meet  with  favor.  The  whole  develop- 
ment of  which  the  above  are  the  indications  is  a 
healthy  and  vigorous  one.  It  betokens  tlie  intro- 
duction and  application  of  scientific  to«ts  and 
methods  in  a  domain  which  has  in  the  past  been 
too  fruitful  of  partisan  strife  and  dissensions. 

In  1880  A  site  was  purchased  for  a  new  naval 
observatory  a  short  distance  beyond  Georgetown, 


in  the  District  of  Columbia :  but  no  appropriaticD 
has  yet  been  made  for  erecting  the  necessaiy 
buildings,  and  removing  the  instruments  from  the 
present  location.  On  account  of  this  delay  the 
secretary  of  the  navy,  in  April,  1885,  called  upon 
the  National  academy  of  sdenoes  for  an  ezpresBion 
of  opinion  as  to  the  advisability  of  proceeding 
promptly  with  the  erection  of  a  new  naval  ob8e^ 
vatory  ;  and  the  reply  of  the  committee  of  tiie 
academy  is  contained  at  length  in  a  letter  from 
the  secretary  of  the  navy,  just  published  as 
Executive  document  No.  67.  The  oonclusioiis  (tf 
the  committee  we  give  in  the  language  of  the 
report.  This  report  is  signed  by  F.  A.  P.  Barnard, 
A.  Graham  Bell,  J.  D.  Dana,  8.  P.  Langley,  Theo- 
dore Lyman,  E.  C.  Pickering,  C.  A.  Young.  1.  It 
is  advisable  to  proceed  promptly  with  the  erectioa 
of  a  new  observatory  upon  the  site  purchased  in 
1880  for  this  purpose.  2.  It  is  advisable  that  the 
observatory  so  erected  shall  be,  and  shall  be  styled, 
as  the  present  observatory  was  styled  originally, 
the  '  National  observatory  of  the  United  States,' 
and  that  it  shall  be  under  civilian  administratioD. 
8.  It  is  advisable  that  the  instruments  in  the 
present  observatory,  with  the  exception  of  the 
26-inch  telescope,  the  transit  circles,  and  the 
prime  vertical  transit,  shall  be  transferred  to 
the  observatory  at  Annapolis,  with  such  membeis 
of  the  astronomical  staff  as  may  be  required  to 
operate  them  ;  also  that  such  books  of  the  library 
as  relate  chiefly  to  navigation  shall  take  the  same 
destination  ;  the  instruments  above  particularly 
specified,  with  the  remainder  of  the  library,  being 
reserved  as  part  of  the  equipment  of  the  new 
national  observatory,  to  which'also  the  remaining 
officers  of  the  astronomical  staff  shall  be  assigned 
for  duty.  4.  It  is  advisable  that  the  observatory 
at  Annapolis  shall  be  enlarged,  if  necessary,  and 
adapted  to  subserve  as  effectually  as  possible  the 
wants  of  the  naval  service,  whether  practical, 
scientific,  or  educational ;  that  it  shall  be  under 
the  direction  of  the  department  of  the  navy,  and 
shall  be  styled  the  *  Naval  observatory  of  the 
United  States.'  The  grounds  upon  which  this 
decision  is  based  are  set  forth  in  the  document  to 
which  we  have  referred ;  and  numerous  letters 
are  appended,  from  astronomers  and  others,  in 
regard  to  the  administration  of  the  observatory « 
and  from  physicians  of  Washington,  upon  tt»^ 
healthfulness  of  the  portion  of  the  city  in  whic?^ 
the  observatory  is  at  present  situated.  It  will  tz'* 
seen  immediately  that  this  report  is  intended  '^^ 
favor  the  establishment  of  an  observatory  wort! 
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the  eoontry,  and  the  placing  its  control  in  the 
\h  f»f  ihim."  %%^lio  hare  made  aetronomy  their 
work.     The  nnvy  will  be  provided,  if  the  rec- 
siiBfTidation^  we  carried  out,  with  an  observatory 
e»H  suite*!  to  its  special   neede,  and   would    be 
^llt'ved   from  the  task    of   smpervising  work   in 
rbicb  \%  has  no  interest  aside  from  that  felt  in 
intific  work  in  general 


r-nATP.R    LAKE,    OREGON.    A    PROPOSED 

NATIONAL  RESERVATION, 

IN  I  He  heart  of  the  Cascade  Range  thei^  is  a 

Uttic  !)heet  of  water  which  is    destined   to  take 

liijE^h  rank  amtmg  the  wonders  of  the  world.     It  m 

uuique  pfienomenon,  taken  as  a  wliule,  though 

soiut*  of  its  coinjKinent  featiireB,  taken  singly,  may 

tOfOt  be  unexampled.     The  lake  is  about  st»ven  and 

onMshjilf  miles  long  and  five  miles  wide.  Ita  shape 

10  vvry  nearly  elliptical,  without  bay»  or  promon- 

tofiffl.     It  is  girt  a^iont  by  a  complete  circuit  of 

cUflfl,  tiowhere  affording  an  outlet.     These  cliffs 

Hk  to  altitudes   varying  from  000  to  2>2(K>  feet 

»hfive  the  water,  and,  though  generally  Um.*  steep 

tf)  lie  either  ascended  or  descended,  have  in  w_»me 

fiu«B  AH  iticiination  low  enough  to  render  such  a 

f»it  pocHible,  though  difficult.     They  plunge  at 

"nif*?  into  deep  water,  and   never  afforil  a  wide 

raargia  far  f»lan<ling  or  walking  room  at  the  wa- 

ta%  fdge.     In  a  few  ph«*ea,  how^cver,  the  rains 

hvi9  Rvureil   gullejns  in   the    w^all :  and,   where 

lli«»  deliouch   «p<in    the  lake  surface,  may  be 

fiiunA  T>fijT*^,v?  Spaces  for  lodgement.     No  connid- 

;  ivam  or  brook  has  been  discovered  tlow- 

•-*  ajH.  ihe  lake  as  yet ;  but  a  few  springB  ^ield 

little  rilte  of    water  in  the  faces  of  the  walls. 

Qihtffk  and  larger  ones  may  come  to  Ught  when 

thr  kke  is  more  minutely  explored.     Neither  is 

th«i>  any  visilile  outlet.     It  is  certain,  however, 

tlttt  tlwre   must  be  a   mode  of   escai>e   for  the 

'^Jw:  and,  as  it  is  not  above  ground,  it  must 

nwili  lie  below  ground,  for  the  evaporation  here 

»>Wthan  the  precipitation. 

^W  the  tjouth'western  margin,  about  Imlf  a 
f^  tjinu  the  shore,  there  rises  out  of  tlie  water 
»  «n<]er<^ne.  Its  height  is  l>etwe€n  WO  and  TOO 
^*t.  U  in  quite  [perfect  and  typical  in  form, 
^yk^  the  usual  cup  or  hop|ier  in  its  summit,  and 
■»  rt  it  is  not  perceptibly  eroded.  It  is  w^ell  cov- 
^'  ^ober,  and,  notwithstanding  its  [jer- 

^^  ton,  it  ciinnot  l^e  regaj-ded  as  being. 

^^  iise,   a  recent  creation.     From 

^'  mw  of  lava  Mtretch  out  towards 

^  ^mi  wail,  but  do  not  reach  it.     The  insula- 
^  «^r  the  cone  ami  its  lavas  is  still  complet4?. 

lUty  an  1  m  ijeaty  of  the  scene  are  inde- 
X-*  thf  visitor  reaches  the  brink  of  the 


cliff,  he  suddenly  sees  below  him  an  expanse  of 
ultramarine  blue  of  a  richness  and  intensity 
which  he  1ms  probably  never  seen  l»efore,  and 
will  not  be  likely  to  see  again.  Lake  Tahtx^  may 
rival  this  color,  but  cannot  surpass  it.  It  is 
deeper  and  richer  than  the  blue  of  tlie  sky  above 
on  the  clearest  day.  Just  at  the  margin  of  the 
hike  it  shades  into  a  turquoise,  w-hich  is,  if  iK>88i- 
ble,  more  lieautiful  stiU.  Ordinarily  the  water 
surface  is  mirror-like,  and  reflects  an  inverted 
image  of  the  surrounding  cliffs  in  detail.  Very 
majestic,  too,  are  the  great  environing  walls.  On 
the  west  side  they  reach  their  greatest  altitude, 
rising  almost  vertically  more  than  2,0(Mj  feet 
above  the  water.  It  is  difficult  U>  compare  this 
scene  with  any  other  in  the  world,  for  there  is 
none  that  sufficiently  resembles  it ;  but,  in  a  gen- 
eral way,  it  may  be  said  that  it  is  of  the  same 
order  of  impresaiveness  and  beauty  a&  the  Yosem- 
ite  valley.  It  was  touching  to  see  the  worthy 
but  mi  tutored  people^  who  had  ridden  a  him- 
dred  miles  in  freight^ wagons  to  behold  it,  vainly 
striving  to  keep  back  tears  as  they  poured  forth 
their  exclamations  of  wonder  and  joy  akin  to 
pain.  Nor  w^as  it  less  so  to  see  so  cultivated  and 
learned  a  man  as  my  companion  hardly  able  to 
command  himself  to  speak  with  his  <?u8toniary 
calnmess. 

To  the  geologist  this  remarkal)le  featiu'e  is  not 
less  impressive  tlmn  it  is  to  the  lover  of  the  beau- 
tiful ;  for,  almost  at  the  ftrst  glance,  it  reveals 
something  which  would  probably  escape  the  eye 
of  the  mere  tourist,  Tliis  broad  depression  was 
onc^  filled  and  oci-upied  by  a  large  volcanic  cone, 
rising  far  above  the  loftiest  point  of  its  encircling 
walls. 

The  proof  is  simple  and  c^jnclusive.  Whoever 
has  Htudied  a  large  vH>lcanic  cone,  composed  of 
lavas  piled  sheet  upon  sheet  around  a  central  ori- 
fice, and  which  has  been  subject  to  long-con- 
tinued erosion,  will  be  able  to  rec-all  stmae  general 
facts  as  to  the  ravines  and  water-com-ses  which 
have  Ijeen  sCHjiire*!  iu  its  tlanks.  As  we  approach 
such  a  mountain^  w^e  otjserve  the  ravines  opening 
upon  the  plain,  or  gentle  sloi)e,  around  its  base, 
with  huge  butti'esses  between  them,  &(»metime8 
rounded  and  broati.  rtometinies  narrow  and  knife- 
edged,  according  as  the  spaces  between  ravines 
are  great  or  small.  As  A^e  ascend  the  bed  of 
any  one  of  them,  we  observe  that  it  grows 
deei>er  and  dee|>er,  wiiile  the  intervening  but- 
tresses rise  higher  and  higher,  until  a  maxi- 
mum depth  is  reaeheib  Farther  up,  the  de- 
clivity of  the  bed  become*i  greater,  lateral  streams 
come  in,  the  ravine  Vtranches  repeatedly,  and  up 
neai*  the  liumiiiit  it  resolves  itself  int4:>  a  plexxis  of 
small     rills,   all    embraced  in   an   amphitheatre, 
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above  which  the  cuhninating  peak  rises  sharply. 
Elach  portion  of  the  length  of  the  ravine  has  its 
characteristic  features  or  habitus ;  and,  however 
irregular  these  minuter  details  may  be,  they  sel- 
•  dom  mask  or  obscure  the  characteristics  of  the 
larger  ones. 

Imagine,  then,  a  great  volcanic  cone,  on  which 
erosion  has  made  considerable  though  not  ex- 
treme progress,  to  be  truncated  at  about  one-third 
to  one-half  the  height  above  the  base,  the  upper 
half  or  two-thirds  of  the  altitude  removed,  and 
a  vast  depression  excavated  in  the  remaining 
portion.  The  steep  wall-faces  of  this  excavation 
would  cut  the  buttresses  and  ravines  a  little  be- 
low the  maximum  depths  of  the  latter.  The 
crest-line  at  the  edge  of  the  pit,  as  we  followed 
around  its  periphery,  would  rise  sharply  to  go 
over  the  buttresses,  and  descend  as  sharply  to  cross 
the  beds  of  the  old  ravines,  making  it  a  jagged 
edge.  It  is  so  at  Crater  Lake.  As  we  ascend 
the  ravines,  we  find  them  growing  deeper  and 
steeper,  until  at  last  their  upper  courses  are  sud- 
denly cut  off  at  the  brink  of  the  great  pit.  On 
either  hand  rises  the  old  buttresses  many  hun- 
dreds, sometimes  more  than  a  thousand,  feet 
above  us.  The  imagination  only  can  pictvu^  the 
restoration  of  the  missing  pile  and  the  upward 
continuation  of  the  great  ridges  and  furrows  now 
ending  so  strangely,  and  otherwise  unaccounta- 
bly, upon  the  brink  of  this  deep  gulf.  Whether 
the  mountain  culminated  in  a  sharp  and  lofty 
cone  like  Mt.  Pitt  and  Mt.  Scott  to  the  south  of  it, 
and  Mt.  Thielson  to  the  north,  or  was  a  somewhat 
flatter  structure  like  Union  Peak  to  the  east  of  it. 
is  more  doubtful.  The  general  configuration  of 
the  ravines,  and  the  absence  of  large  masses  of 
tuff,  or  fragmental  ejecta.  in  the  original  pile,  indi- 
cate the  flatter,  or  dome-like  form  ;  and  this  is  de- 
cidedly the  prevailing  form  of  mountains  in  the 
Cascade  Range,  though  many  sharp  peaks  are 
scattered  among  them.  What  dire  catastrophe 
has  destroyed  this  cone  ? 

Great  pit-craters,  or.  as  I  have  termed  them 
elsewhere,  *  calderas,'  are  not  very  common.  Still 
they  exist  in  several  parts  of  the  world  :  and  of 
some  of  them  we  know  the  history,  or  may  infer 
it  with  considerable  confidence. 

There  are  tliree  or  four  large  ones  in  the  Ha- 
waiian Islands.  One  Ls  on  the  summit  of  Mauna 
Loa ;  a  second  is  the  famous  Kilauea ;  and  the 
largest  and  most  wonderful  of  all  is  the  immense 
caldera  of  Haleakala,  on  the  island  of  Maui.  But 
none  of  them  are  so  large  as  Crater  Lake,  nor  so 
deep.  The  origin  of  these  I  have  endeavored  to 
explain  in  a  paper  on  the  Hawaiian  volcanoes, 
published  in  the  *  Fourth  aimual  report  of  the 
U.S.  geological  survey.'     In  the  correctness  of  this 


explanation  I  feel  great  confidence.  The  evidence' 
of  it  is  summed  up  in  the  paper  referred  to. 
These '  craters/  or  calderas  as  they  are  there  called, 
appear  to  have  been  formed  gradually,  through  the 
melting  of  the  cores  of  the  mountains  by  super- 
heated lavas  (i.e.,  lavas  of  higher  temperature 
than  is  necessary  for  the  fusion  of  their  materi- 
als), rising  from  great  depths  in  the  earth  through 
volcanic  pipes.  The  peculiarities  of  the  Hawaiian 
lavas  are  the  absence  or  rarity  of  explosive  or 
violent  action,  their  high  temperature  and  great 
liquidity.  They  rise  in  the  volcanic  pipes,  and 
remain  stationary  at  a  certain  altitude :  and  in 
Kilauea  they  maintain  large  lakes  of  lava  open  to 
the  sky  in  a  state  of  continuous  fusion.  But  be- 
neath the  floor  of  the  caldera  they  form  lakes  of 
still  greater  extent.  Elruptions  occur  from  time 
to  time ;  but  the  lavas,  instead  of  overflowing 
from  the  sununit  of  the  volcanic  pile,  burst  out 
miles  away  from  it,  and  far  down  the  gently 
sloping  sides  of  the  cone  at  levels  thousands  of 
feet  lower  than  the  crater.  The  lavas  beneath 
the  caldera  are  drained  ;  and  the  upper  portion  of 
the  mountain,  robbed  of  the  liquid  support  which 
has  held  it  up,  sinks  in.  The  surface-rocks, 
being  vesicular  or  spongy,  are  light  enough  to 
float  on  the  liquid  lava  so  long  as  the  latter  main- 
tains its  level  in  the  stand-pipe;  but,  when  the 
liquid  is  tapped  off  through  a  lateral  vent  in  fiie 
mountain-side,  the  upi^^r  crust  settles,  as  would 
the  ice  in  a  pond  when  the  water  is  drained  from 
beneath  it.  The  evidence  of  this  action  at  Ki- 
lauea, on  Mauna  Loa,  and  still  more  emphatic- 
ally on  Haleakala.  is  very  clear  and  unmistakable. 
But  there  is  another  class  of  calderas,  formed 
by  a  mode  of  ivolcanic  action  which  is  in  the 
strongest  possible  contrast  with  the  foregoing: 
and  we  are  not  left  in  any  doubt  as  to  its  general 
nature,  for  it  has  been  witnessed  and  reported 
upon  by  competent  authority.  In  the  islands  of 
the  Eiast  Indian  archipelago,  stretching  from  the 
Straits  of  Sunda  eastward  to  the  island  of  Timor, 
is  found  a  chain  of  volcanoes  comprising  hun- 
dretls  of  individual  cones.  During  the  period  of 
occupation  of  these  islands  by  the  Dutch,  numer- 
ous eruptions  have  occurred  ;  and  the  most  char- 
acteristic feature  of  them  has  been  their  terrible 
and  devastating  energy.  Some  of  the  volcanoes 
are  truncated  cones,  with  large  calderas  in  their 
summits.  Two  of  them  have  been  formed 
witliin  the  historic  period,  and  accounts  of  their 
formation  have  been  preserved.  One  of  these, 
in  the  summit  of  the  volcano  Papandayang,  on 
the  island  of  Java,  was  formed  in  1772,  by  an 
explosion  rivalling  in  destructiveness  and  energy 
the  outbreak  of  Krakatoa  in  1883.  The  other  is 
found  in  the  summit  of  the  volcano  Tomboro,  on 
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the  idlantl  f>f  Humhaiva^  and  the  date  of  its 
formiition  was  1815.  the  incidents  of  thie  last 
erup^on  were  investiKated  by  Dn  Jiinghuhn, 
whmae  work  on  the  volcanoes  of  the  East  Indies 
is  now  a  elji«eLic  one  in  the  annals  of  volcanib^n. 
tlnclgitiju:  frtjm  his  account »  this  must  have  been 
the  iu«}8t  energetic  and  destructive  explosion 
of  which  any  authentic  account  has  been  pre- 
!ier%*r<l.  8tir|>a9»iDg  greatly  that  uf  Krakatoa* 
Pricir  to  the  outbreak,  Tombc*ro  was  a  shapely 
c^cme,  rising  a  few  miles  from  the  shore  to  an  alti- 
tufle  *if  more  than  9,(HW}  feet.  In  a  single  night 
tti€  upper  5j<XH)  feet  was  blowTi  into  fragment s. 
wbich  were  scattered  over  thousands  of  Bcjuare 
iiiilf«  of  sea  ixniX  land  ;  wliile  the  volcanic  dust 
kenvd  the  air  Dver  a  millioo  square  miles  of 
id  and  ocean.  Many  months  afterward, 
when  the  scene  could  lie  visited,  T<tmlK»ro  was  a 
nkere  stump  of  a  moimtaiiit  wrth  a  large  crater  in 
tbe  place  of  the  coue  whicli  had  Ix-en  blown 
ftwaiy.  Other  instances  of  a  similar  nature  might 
ll^  meni toned «  but  the  foregoing  may  suflice. 

Wt?  liavt»,  then,  examples  of  depressions  similar 
to  that  of  tJraler  Lake  produced  Ijv  two  very  dif- 
ferent  modes  of  action.  To  which  of  them  may 
we  refer  the  Ofrigin  of  the  magnificent  crater  of 
the  CitecadesV  Just  at  present  a  con ti dent  answer 
dinnot  be  griven  :  for  tlie  gi-ound  has  n(*t  been 
«ufHciently  studied.  The  facts  brought  to  light  by 
the  first  hasty  reeanuaisaance  seemed  to  indicate 
the  explosive  action,  rather  than  ihiE^  quiet  method 
of  ffnhterranetin  fusion.  But  it  is  l>cst  to  await 
th^  results  of  a  more  critical  examination  L»efore 
oi>mmitting  ourselves  to  any  opinion.  It  may  be 
well,  however,  to  state  such  facts  as  have  already 
come  to  light,  a^s  well  as  some  general  considera- 
lUms  pertinent  to  the  subject,  and  let  them  pa^ 
for  what  they  are  worth. 

I*',  In  the  Hawaiian  cal^lenin  tlie  evidences  of 
dnltnge  are  cc^nspicuous.  They  are  not  confined 
til  the  deeper  flotire  of  the  pits,  but  are  also  seen 
in  the  partial  autwsidence  of  great  bhx^ks  or  slices 
of  the  walls  immediately  enclosing  them,  and  in 
im^gular  sunken  sixtta  in  their  vicinity,  also  in 
tlie  marks  of  pow^erful  shearing  or  faulting  action 
in  tiie  walls  themselves.  They  appear  to  be  cor- 
related tti  the  remarkably  quiet  habits  of  tlie 
HAWttiiiin  volcanoes,  to  their  habitual  mmles  of 
i»ruption.  and  to  the  special  structiu'e  of  the  vol- 
cnnic  piles^  which  do  not  rise  in  steep  conical 
peake,  but  are  very  broad  and  flat.  At  Crater 
Lake,  neither  in  the  w^aJls  tliemselves,  nor  in  the 
itnmetUate  neigliborluHjtl  back  of  the  crest-line, 
have  any  traces  of  sink  age  lieen  observc^d  as  yet. 
NoUung  cim  at  prestnd  l»e  piointed  out  which  sug- 
gests the  Hawaiiiin  mcxle  of  origin,  l>eyond  the 
(«ct  thAt  a  %^st  crater  ig  before  us.     Tlie  general 


structure  and  habits  of  the  Cascade  volcanoes  are 
indicative  of  a  more  vigorous  style  of  volcanic 
action  than  the  Hawaiian. 

:2-.  Crater  Lake  is  the  centre,  and,  without  much 
doubt,  the  source,  of  an  exti'aordinary  quantity  of 
andesitic  pymice  and  tuff,  which  is  scattered  far 
and  wide  over  a  circle  of  country  ranging  from 
40  to  60  miles  in  diameter.  It  often  lies  in  l>ed8 
several  hundred  feet  deep,  and  covering  hundreds 
of  8<juai*e  miles.  This  pumice  is  not  such  as  is 
often  seen  in  some  lava  streams,  bat  consists  of 
rounder!  masses  and  ^lellets  which  seldom  exceed 
a  cubic  foot  in  volume,  antl  grade  down  to  finej 
light  sand-  It  is  the  kind  which  is  blown  violently 
from  a  volcano  during  eruption,  and  projected  high 
in  air,  to  fall  in  showers  over  the  surrounding 
country.  It  is  found  c»n  the  loftiest  yieaks  and 
moimtains  anywhere  within  20  miles  of  the  lake, 
and  assuredly  did  not  emanate  from  the  peaks  on 
which  it  now  lies.  Vast  quantities  of  it  have  been 
gatliered  up  by  the  rains  and  streams  {for  it  is 
lighter  than  ci>rk^.  and  swept  eastward  into  the 
broad  basins  of  Klamath  Marsh  antl  Klamath 
Lake,  or  caiTied  westward  through  the  Rogue 
River  into  the  Pacific,  Tlie  finer  lapilli  and  sand 
liave  l.ieen  consohdated  into  beils,  which  flank  the 
eastern  slnpe  of  the  Cai«:'axles,  and  are  also  found 
west  of  its  divide  in  the  flatter  spaces  tn^yond  the 
Imse  of  the  truncated  pile  which  hi»lds  the  crater. 
These  are  well  exiMised  in  the  walls  of  little  box- 
cafinns  tw*t  or  three  hundretl  feet  deep,  and  the 
tntT  weathers  out  into  pleasing  columnar  forms. 
The  tuff  is  older  than  the  pumice,  for,  wherever 
the  two  weie  seen  tn;Lcethcr,  the  tuff  was  under- 
most. This  light  fragmental  material,  its  wide 
distribution  in  every  direction,  with  the  lake  as 
the  centre  of  dispersion,  the  very  light  and 
highly  veaicular  character  of  the  pumice,—  all 
indicate  that  at  some  time  Crater  Lake  ban  been 
the  scene  of  some  sort  of  very  energetic  volcanic 
action. 

3'.  But  there  is  a  weak  pomt  in  the  argument. 
If  a  large  cone,  conitx>se<I  of  sc»lid  hivas  such  as  are 
now  seen  in  the  walls  t;»f  the  lake  Ixisin,  has  been 
hlown  into  rulible,  and  the  fragments  hurled  far 
and  wide  over  the  surrounding  country,  otight  we 
Dt>t  to  he  able  to  recognize  them  in  vast  abundance 
in  the  vicinity  V  Most  certainly  we  ought  to. 
And  yet  in  close  proximity  to  the  lake  no  frag- 
ments were  noted,  excei't  such  as  we  always  ex- 
pe^ct  to  find  at  the  foot  of  steep  spurs  and  ridge© 
of  volcanic  rock,  and  which  have  broken  down 
frt«n  therij  in  the  ordinary  course  of  w^eathering. 
This  aljsence  of  the  corpus  delicti  is  a  serious  dif- 
ficulty in  the  way  of  a  speedy  conclusif>n  that  the 
mountain  was  blown  up  by  any  such  smumary 
proceeding  as  Tomlioro  or  Krakatoa,  and  indicates 
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the  importance  of  further  search  after  evidences 
of  ingulf  ment. 

Regarding  the  age  of  thecaldera,  it  would  be 
premature  to  offer  any  opinion,  beyond  the  vague 
and  general  statement,  that  it  is  certainly  many 
thousands  of  years  old.  There  is  abundant  rear 
son  to  hope,  however,  that  further  examination 
will  throw  some  light  on  this  question.  We  can- 
not, indeed,  expect  to  reach  any  estimate  of  its  age 
in  terms  of  years  and  centuries;  and  our  hope 
must  be  confined  to  that  of  fixing  its  relative  age 
in  terms  of  the  geological  calendar.  Viewed  in 
that  relation,  it  may  be  said  with  equal  confidence 
that  its  age  is  not  great.  C.  E.  Dutton. 

THE  FISH-CULTURAL  STATION  AT 
GLOUCESTER,  MASS, 

We  are  informed  that  it  is  the  intention  of  Pro- 
fessor Baird,  the  U.  S.  commissioner  of  fisheries, 
now  that  methods  and  apparatus  for  hatching 
successfully  the  buoyant  eggs  of  the  cod,  halibut, 
and  other  marine  species  have  been  devised,  to 
prosecute  the  work  on  as  extensive  a  scale  as  the 
means  at  the  conmiand  of  the  commissioner  wiU 
permit. 

Gloucester,  being  the  centre  of  the  cod  and 
lialibut  fisheries,  furnishes  unusual  facilities  for 
procuring  an  abundant  supply  of  eggs  within 
easy  and  convenient  reach  of  the  station,  and  has 
therefore  been  selected  as  the  most  advantageous 
location,  for  the  extensive  fish-cultural  work  with 
the  marine  species,  now  projected  by  the  U.  S. 
commissioner.  Tlie  commission  steamer,  the 
Fish  Hawk,  thoroughly  equipped  for  hatching- 
work,  has  been  ordered  to  Gloucester,  and  will 
take  her  position  in  the  outer  harbor,  at  some 
convenient  point  where  the  anchorage  ia  safe,  the 
water  pure  and  free  from  sediment,  and  of  suffi- 
cient density  to  insure  the  buoyancy  of  the  eggs 
during  incubation. 

All  the  usual  methods  for  collecting  eggs  will 
be  resorted  to,  and,  in  addition,  it  is  expected  to 
interest  the  fishermen  themselves  in  the  work  of 
collecting  by  paying  a  reasonable  price  for  im- 
pregnated eggs  delivered  at  the  station.  Experi- 
mental investigations  will  also  be  made  to  deter- 
mine the  practicability  of  forwarding  impregnated 
eggs  from  Gloucester  to  Wood's  Holl  and  other 
stations  to  be  hatched.  The  species  which  will 
ohiefiy  engage  the  attention  of  the  experts  of  the 
commission  are  the  cod,  halibut,  haddock,  herring, 
and  the  mackerel. 

The  results  of  the  work  with  the  halibut  will  be 
watched  with  special  interest,  both  by  fish-cul- 
turists  and  by  those  who  are  engaged  in  the  fisher- 
ies.    Tliis  fish  is  even  more  prolific  than  the  cod- 


fish. Once  in  extraordinary  abundance  in  MasBa- 
chusetts  and  Ipswich  bays,  it  has,  within  the 
memory  of  man,  been  almost  exterminated  in 
the  area  referred  to.  Have  the  conditions  changed 
so  as  to  determine  the  migration  of  the  q>eciee  to 
more  congenial  waters,  or  has  man,  by  his  direct 
agency  in  the  fisheries,  effected  the  extermination, 
over  a  given  area,  of  a  marine  species  of  such 
marvellous  fecundity?  This  is  a  question  to 
which  the  work  of  the  commission  promises,  in 
a  few  years,  to  furnish  a  satisfactory  answer. 


QREELTS     THREE    YEARS    OF    ARCTIC 
SERVICE. 

The  name  and  fame  of  Lieut.  A.  W.  Greely  of  the 
U.  S.  army  now  belong  to  the  history  of  geographi- 
cal research  and  of  undaunted  heroism.  The  pages 
of  this  journal  have  so  often  referred  to  his  arctic 
explorations  that  it  would  be  superfluous  to  review 
again  the  thrilling  incidents  of  his  penlous  voyage. 
The  scientific  world  is  well  aware  that  he  was  sent 
by  the  U.  S.  government  as  the  leader  of  an  expe- 
dition which  was  to  co-operate  with  many  kindred 
parties  in  the  observation  of  physical  phenomena 
in  the  extreme  north ;  that  this  arduous  enterprise 
was  not  for  the  gratification  of  personal  or  national 
pride  by  extending  the  coast-lines  of  the  northern 
chart,  or  by  carrying  the  flag  a  little  nearer  to  the 
pole  than  it  had  ever  been  borne  before  ;  that  it 
was  not  for  the  purpose  of  adding  renown  to  the 
army,  or  glory  to  the  explorers,  but  to  help  in 
solving  important  problems  in  terrestrial  physics 
by  a  series  of  exact,  patient,  long-continued,  and 
carefully  recorded  observations  in  the  ice-bound 
regions  of  the  north. 

As  long  ago  as  1875,  Lieutenant  Weyprecht  of 
the  Austrian  navy,  who  had  won  experience  and 
distinction  in  arctic  researches,  succeeded  in  call- 
ing the  attention  of  the  civilized  world  to  the  idea 
that  future  voyages  should  not  be  planned  with 
reference  to  the  increase  of  our  knowledge  of 
geographical  boundaries,  but  rather  to  the  ascer- 
tainment of  scientific  facts,  by  contemporaneous 
observations  in  well-chosen  stations  at  the  north, 
under  the  concerted  actions  of  the  most  experienced 
men  and  the  most  enlightened  governments.  As 
a  result  of  the  acceptance  of  this  idea,  fourteen 
stations  were  established  by  eleven  co-operating 
nations ;  namely,  Austria,  Denmark,  France,  Ger- 
many, Great  Britain,  Holland.  Norway,  Russia, 
Sweden,  and  the  United  States.  Many  astronom- 
ical observatories  in  different  parts  of  the  globe 
lent  their  aid  to  the  project,  so  that  the  number  of 

Three  years  of  arctic  service.  An  aoooant  of  the  Lftdy 
Franklin  Bay  expedition  of  1881-84,  and  the  attainment  of 
the  farthest  north.  By  Adolpbus  W.  Greelt.  2  vols. 
New  York,  Scribbler,  1888.  8*. 
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bbcCTTing  in  concert  was  more  than  forty, 
niniir^f  men,  in  all,  were  ex|>osed  to  the 
of  arctic  life ;  but  so  skilful  were  the 
nt^tiiH  that  no  man  perwhed,  with  the  nn- 
e  exception  of  some  who  were  connected 
'  Ljidy  Franklin  Bay  expedition,  and  not 
til  afttT  tlieir  appointed  duties  liad  been 
SttUy  completed.  Tlie  results  of  all  these 
ne  gradually  becoming  the  possession  of 
lific  world.  It  will  take  a  long  wliile  to 
the  obiervationfl  and  to  publish  them  in 


Lady  Franklin  Bay  exijedition.  Lieutenant  Gi-eely, 
although  not  a  seaman,  had  some  unui^ual  cjuali- 
fications.  He  had  entered  the  anny  at  thc^  a^*  of 
seventeen,  and  endured  the  privations  and  dangers 
of  the  civil  wior.  After  peace  was  establishetl,  he 
continued  in  the  army  as  one  of  the  officers  of  the 
Bignal  service,  and  thus  became  expert  in  the  kind 
of  observations  to  be  made  at  the  north.  His 
phyaicah  intellectual,  and  moral  qualities,  as  tht* 
sequel  proved,  were  adequate  to  his  great  responsi- 
biUties,  and,  although  disaster  ha^  cast  a  gloom 
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and  longer  still  to  discover  the  lawn 

t  sii^ested  by  tlie  recordeii   iihenomena  ; 

I  work  projected  baa  Ijeen  done,  and  wt>ll 

nd  mankind  will  reap  the  benefitji.  Whether 

Jt»  are  more  or  less.  Lieutenant  Greely  i^ 

ayiug  that  the  work  of  the  International 

will  live  in  history,  if  only  as  an 

iciviliy4ition,  marke<l  by  the  union 

nt  nations  in  planning  and  execut- 

racientitic  purposea  so  exi>enBive  and 

I  a  work. 

ternees  which  were  requireiJ  in  the 


ov^er  the  close  of  his  voya^,  liis  conduct  of  tlie 
work  intruste<l  to  him  deserves  the  highest  praise  : 
and  the  modest  record  which  he  has  now  publisheil 
exhibits  with  great  accuracy  and  comprehensive- 
ness the  various  aspects  of  his  exyiedition,  Hia 
pages  bear  the  stamp  of  trustworthiness.  There 
is  no  boasting,  no  self -laudation,  no  concealment 
f»f  the  embarraeffmente  which  Ix^eet  the  party. 
There  i»  a  generous  rei^ognition  of  tbe  parts  which 
were  jierfonned  by  all  his  brave  associates.  There 
is  a  careful  record  of  experiences  which  naay  be 
useful  to  other  navigators.     There  are  preliminary 
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announcements  of  the  scientific  work  of  the  ex- 
pedition. There  is  no  attempt  at  fine  writing,  even 
in  those  chapters  which  refer  to  most  thrilling  in- 
cidents ;  but  throughout  the  volume  may  be  traced 
the  hand  of  a  calm,  observing,  fair-minded,  and 
unostentatious  lover  of  the  truth. 

In  thinking  of  the  results  of  the  Lady  Franklin 
Bay  expedition,  the  popular  applause  will  com- 
monly be  given  to  the  bravery  of  Lockwood  and 
Brainard,  who  in  May,  1882,  attained  the  highest 
latitude  yet  reached  by  man  (88°  23.8'  north*). 
Lockwood,  unfortunately,  died  before  the  rescue 
of  the  expedition.  Brainard  came  home,  and, 
after  eight  years'  service  in  the  ranks,  remains 
a  sergeant,  when  his  record  would  have  gained 
him  a  commission  at  once  in  any  other  service  in 
the  world. 

Another  important  reconnaissance  was  accom- 
plished by  Lockwood  in  a  prolonged  tour  across 
Grinnell  Land,  where  a  remarkable  series  of  fertile 
valleys  was  found,  in  which  herds  of  musk-oxen 
I)asture.  Over  a  himdred  of  these  animals  were 
killed,  and  two  hundred  others  were  seen.  The 
glaciers  of  Grinnell  Land  are  extraordinary.  On 
the  shores  of  Lake  Hazen,  Qreely  discovered  what 
he  believes  to  have  been  the  most  northerly  per- 
manent habitation  of  man  that  is  known,  though 
the  inhabitants  thereof  have  vanished. 

The  physical  observations  proposed  by  the  Ham- 
burg polar  conference  were  maintained  from  July 
1,  1881,  until  Jime  21,  1884,  —forty  hours  before 
the  rescue  of  the  survivors.     Observations  as  to 
atmospheric  pressure,  temperature,  and  dew-point ; 
direction  and  force  of  the  wind  ;  quantity,  kind, 
and  movement  of  clouds;  the  aurora,  and  the 
state  of  the  weather,  —  were  made  hourly  after 
Fort  Conger  was  reached.     Of  the  magnetometer 
(by  which  the  declination  of  the  magnetic  needle 
was    noted)    tliere    were    ten    hourly    readings, 
except  on  the  Ist  and  15th  of  every  month,  when 
the  readings  were  much   more  frequent.      The 
magnetic  inclination  or  dip  was  also  observed,  but 
the  instrument  was  so  i)oor  that  the  value  of  the 
record  is  seriously  impaired.     Tidal  observations, 
which  promise  to  be  of   much  value,  were  like- 
wise made.      Great  pains  were  taken  to  secure 
accurate  observations  of  the  pendulum  as  a  con- 
tribution to  geodesy.     Air  samples  were  secured, 
but  abandoned  on  the  retreat.     The  velocity  of 
sound  at  low  temi)erature8  was  noted.     Each  day 
there  were  526  recorded  observations,  —  264  mag- 
netic, 234  meteorological,  and  28  tidal.     Careful 
memoranda  were  made  upon  the  diet  of  the  mem- 
bers of  the  party,  and  upon  all  the  circumstances 
which  tended  to  keep  up  their  health ;  and  the 
chapter  on  hygiene  and  routine  is  by  no  means 
>  M&rkham'B  highest  point  in  1876  was  88«  W  96'. 


the  least  important  in  the  volumes.  Geological, 
paleontological,  asodlogical,  botanical,  and  ethno- 
logical facts  were  noted  whenever  there  was  op- 
portimity  to  collect  such  information.  On  all 
these  points  the  appendixes  are  very  fulL 

It  only  remains  for  us  to  add  that  these  volumes 
are  printed  in  a  most  attractive  manner,  and  that 
the  illustrations  and  maps  are  abundant  and  satis- 
factory. In  all  respects  the  book  is  a  credit  to  the 
author  and  the  publishers.  We  purposely  avoid 
here  all  comment  on  the  cause  of  the  sad  failure 
to  relieve  at  the  appointed  time  the  party,  and  all 
questions  in  respect  to  the  imperfections  of  the 
outfit  There  was  a  sad  lack  of  thorough  atten- 
tion to  some  details,  —  a  lack  which  has  greatly 
impaired  the  satisfaction  with  which  the  expedi- 
tion would  otherwise  have  been  regarded.  But 
Gk^ely  and  his  brave  comrades  have  borne  their 
part  nobly,  and  we  trust  that  a  grateful  republic 
will  ponder  the  words  virith  which  these  volumes 
close,  and  act,  through  congress,  before  it  is  too 
late. 

**  No  man  of  the  party  has  received  promotion, 
except  such  temporary  advancement  as  my  per- 
sonal urging  could  secure.  Two  men,  with  broken 
health,  have  adventured  their  private  fortunes ;  and 
one,  a  most  self-sacrificing,  soldierly,  temperate, 
and  loyal  man,  lies,  as  these  lines  are  penned, 
helpless  in  a  city  hospital,  aided  by  private  charity, 
his  pension  not  even  awarded.  Even  the  meagre 
allowances  originally  promised  for  arctic  service 
have  not  been  fully  paid,  and  the  viddows  of  the 
dead  are  generally  as  yet  unrecognized. 

'<  Our  great  country  in  these  days  asks  not  in 
vain  for  its  sons  to  venture  their  lives  for  any  idea 
which  may  subserve  its  interests  or  enhance  its 
greatness.  I  trust  that  posterity  may  never  mourn 
the  decadence  of  that  indomitable  American  spirit 
which  in  this  generation  fought  out  to  the  bitter 
end  its  great  civil  war,  and  made  it  seem  an  easy 
thing  in  time  of  peace  to  penetrate  the  heart 
of  Africa,  to  perish  in  the  Lena  Delta,  to  die  at 
Sabine,  or  to  attain  the  farthest  north.*' 


LONDON  LETTER. 


All  friends  of  scientific  education,  as  weU  as  a 
wider  circle,  hail  with  the  greatest  satisfaction  the 
appointment  of  Sir  Lyon  Playfair,  the  present 
president  of  the  British  association  for  the  ad- 
vancement of  science,  to  the  post  which  is  practi- 
cally minister  of  education  under  Mr.  Gladstone's 
government,  which  has  just  been  constituted. 
For  many  years  Sir  Lyon  Playfair  was  chairman 
of  committees  of  the  house  of  conunons,  and  at 
one  time  he  held  the  jiosition  of  postmaster-gen- 
eral in  a  former    government.    It  is  often  re- 
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asaritil.  « itii  vjtne  justice*  that  in  the  formation 
i4  tn  Knifliitli  >fovenini€*Jit*  from  political  and 
mtiunSp  the  round  men  get  put  into 
.  ties*,  and  vifre  vfrna.  In  the  present 
4|*^juitiijtin  it  is  pre-eminently  a  case  of  the 
rotiml  man  being  litte*!  into  the  round  hole.  Prob- 
alJr  00  rnjin  in  the  houi«p,  with  the  iHJssible  ex- 
opftioti  of  Sir  John  LuhlKick,  M,P.  for  the  Univer- 
mot  Liodon.  is  listened  to  with  more  resi^eet  on 
-1»rr<rjf,Tjal  quewtions  than  Sir  Lyon  Playfair, 

I  Miiiris  has  been  apixiinted  to  the  j:K5Bt  of 
'tv.jNi,^rit  dirtM.'tor  of  the  Royal  gardens,  Kew,  as 
«wi>?!*»r  to  Prof.  W.  T.  Thiatleton  Dyer,  who  be- 
cunt?  diT¥«'t4*r  on  the  resignation  of  Sir  Joseph 
Rcioker,  Mr.  Morris  has  spent  some  years  in 
Jiamiai  as  director  of  the  public  gardens  and 
lilantiitions.  and  has  brought  both  the  gardens  at 
Kifigston*  and  the  cinchona  plantations,  to  a  very 
tOjrli  rtate  iif  efficiency. 

Tno  new  let'tu re-ships   in    biology    have    been 
UtftT  tstabliBhed  at  the  University  of  Edinburgh. 
TTk*  pff«e«t  occupimt  of  the  natural  hintory  chair 
tePytif,  J.  Cursar  Ewart,  whocse  wnrk  in  connec- 
tAuiJ  tTilh   the  fishery  l)oard  for  Scotland  is  well 
h«iru ;   and   Mr,   George   3rt>ok.    who   htw   for 
wtn^^liine  [mst  been  making  Investigations  upon 
ti»H  ovii  for  the  same  Ixmrd,  has  been  aji^xiinted 
K  kctiirer  upon  comparative  emhryologT^'.     J>till 
tt*«h<  recently  another  lectureship  has   lM?en   en* 
«V»»H   by  Lijni    Rosebery.     Mr.   E.  J,  Romanes, 
ti:i8  accepted  the  post,  and  in  the  course  of 
i  fire  years  will  deliver  thirty  lectures  on 
'hf  pliiKjtftiphy  of  natural  history.    Tlie  University 
'•<  AiiHrdeen  is  losing  its  professor  of  physiology, 
l^.  William  Sterling  having  l>een  called  to  Owens 
coU^gt?,  Manchester,  aa  the  sutx^essor  of  Dr.  (Jam- 
pt^  whcj  is  about  to  devote  himself  to  professional 
^f^k  in  a  more   southern  chraate  than  that  of 
HiiHiheater.     Mr.  Gilliert  C.   Bourne  has  just  re- 
turned from  the   (.'hagos  Arciiipelago,  wheTe   he 
(laMt^^n  Kjiending  the  last  ^ix  months  in  zoOlogi- 
^  Work.     He  has  made  extensive  collections  of 
tiM?  t**rrestrial    fauna  and  flora,  and   also  of   the 
cw»l8,  some  of  which  are  probably  new,  while  he 
baa  aim)  devote*!  some  time  to  embryological  re- 

•it  the  last  meethi^  of  the  Society  of  telegraph 
€B^B«6rs  and  electricians,  a  very  remarkable  pa- 
per WM  read  by  the  president,  Prof.  D.  E,  Hughee. 
F.iLS.,aa  his  inaug\u*al  addreys,  on  **Helf4ndoc- 
of  an  electric  current  in  relation  to  the  natxire 
iurm  of  its  conductor.*'  The  researches  were 
with  a  combination  of  the  author's  induc- 
•balmicr'.  with  a  Wheatstone  bridge,  called  an 
ion  bridgt*/  Amcmg  Uie  practical  jjoints 
Ig  from  tliese  researches  may  be  mentioned 
dfpciiled  veixlict  in  favor  of  the  ribbon  form 


of  lightning  conductor,  a  sob'd  rod  of  iron  being 
regarded  by  the  author  as  the  worst  possible  fomu 
Another  p«:^int  hithei-to  tittle  understood,  but  first 
pointed  out  by  Mr.  W;  H,  Preece  at  the  Aberdeen 
(I88i>)  meeting  of  the  British  association,  w*as 
cleared  up ;  viz.,  why,  when  an  iron  and  a  copper 
wire  of  equal  resistance  and  static  capacity  were 
usetl  for  telegraphing  between  I^ondon  and  New- 
castle, 278  mUes.  there  waa  an  increase  of  speed 
in  the  copper  line  of  12.9  per  cent  as  compared 
with  the  iron.  The  discussion  on  this  \m.peT  to- 
morrow evening  is  looked  forward  to  with  great 
interest.  W, 

Laodon,  Feb,  10. 


NOTES  AI^D  NEWS. 
In  order  to  give  an  opfiortunity  for  definit-e  and 
eyatematic  effort  by  all  those  who  l>elieve  that 
our  birds  ought  to  be  protectetl,  the  Forest  and 
utream  has  recently  founded  the  Audubon  society. 
Memliership  in  this  society  is  to  be  free  to  every- 
one who  is  willing  to  assist  in  forwarding  any  one 
of  the  three  objects  for  which  it  is  eatablished. 
These  objects  are  to  prevent  so  far  as  possible 

(1)  the  killing  of  any  wild  bird  not  used  for  fotxl, 

(2)  the  destruction  of  the  nests  or  eggs  of  any  wild 
bird,  and  (3)  the  wearing  of  feathers  as  ornament*. 
The  work  to  l>e  done  by  the  Audubon  society  ia 
auxiliary  to  that  which  is  lieiog  done  by  the 
American  ornithologisls'  union  committee,  and 
will  consist  largely  of  matters  of  detuil,  to  which 
this  committee  could  not  attend.  The  manage- 
ment of  the  society  for  the  present  will  be  in  the 
liands  of  a  member  of  this  comnlitle^^.  Branches 
of  this  association  will  be  established  all  over  the 
country.  The  work  of  the  Fortitt  ami  strtiim 
is  only  preliminary.  A&  soon  a»  the  society  shall 
have  attqineil  a  respectable  memljership,  and  be 
on  a  firm  footing,  it  will  be  tunied  over  to  its 
members  for  final  organization.  In  order  that  this 
may  take  place  as  speedily  as  possible,  it  is  hoped 
that  all  interested  in  bird -protect  ion  will  send  in 
for  membership  their  own  names,  as  well  as  those 
of  any  others  whom  ihey  think  likely  to  assist. 
To  all  such,  free  circulars  coDtaining  information 
will  be  sent  for  difitribution.  Names  should  he 
sent  without  delay  to  Forest  otid  atreamt  40  Park 
Row,  New  York,  N.Y. 

—  The  commission  appointed  to  consider  the 
cjuestion  of  consolidating  several  of  the  scientific 
bureaus  of  the  gi»vernment  are  progreestng  slowly 
with  their  wtirk,  and  a  rep<»rt  is  not  hxiked  for 
within  several  months.  It  is  authoritatively 
learned  tluit  the  signal  office  is  the  chief  obstacle 
in  the  way  of  any  proposed  change,  and  of  an 
early  settlement  of  this  important  queitiufi*    A 
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strenuous  effort  will  be  made  by  those  interested 
in  this  service,  to  prevent  a  consolidation,  or  any 
curtailment  of  its  powers.  The  temper  of  the 
commission  is  decidedly  in  favor  of  consolidating 
some  of  the  scientific  bureaus,  and  a  recommenda- 
tion to  this  effect  may  confidently  be  looked  for. 

—  It  is  proposed  to  establish  a  permanent  ex- 
position in  Washington,  preparatory  to  a  world's 
exposition  in  1892  to  celebrate  the  fourth  centen- 
nial of  the  discovery  of  America. 

—  A  biU  is  now  before  congress  to  extend  the 
reports  of  the  signal  service  for  the  relief  of 
farmers.  It  is  proposed  to  forecast  *'cold  waves, 
rains,  storms,  and  marked  inclemencies "  of  the 
weather,  by  establishing  danger-signals  at  tele- 
graph-stations all  over  the  country. 

—  The  exploration  of  the  ancient  mounds 
in  Manitoba  promises  interesting  results.  It  ap- 
pears from  surveys  made  during  the  past  sum- 
mer that  the  northern  limits  of  the  mound-build- 
ers lie  beyond  the  Red  River  of  the  North.  Along 
this  river  and  Lake  Winnipeg,  mounds  were  found 
identical  in  structure  with  the  famous  ones  of  the 
Ohio  and  Mississippi  valleys. 

—  An  act  of  incorporation,  establishing  a  zoo- 
logical society  in  Washington,  was  passed  in  1870; 
but  nothing,  so  far,  has  been  accomplished  toward 
carrying  into  effect  the  provisions  of  its  charter. 
Mr.  P.  T.  Bamum  now  proposes  to  establish  a 
zoological  garden  there,  if  congress  will  grant  the 
use  of  thirty  acres  of  the  reclaimed  lands  on  the 
flats  for  the  purpose,  and  the  privileges  vested  in 
this  society.  He  offers  to  expend  $200,000  in  im- 
proving and  beautifying  the  garden. 

—  The  mineralogical  collection  of  Mr.  C.  S. 
Bement  of  Philadelphia  is  said,  by  Professor  Rath 
of  Germany,  to  be  undoubtedly  the  most  remark- 
able private  one  in  existence.  It  is  especially- 
valuable  for  the  richness  and  perfection  of  its 
rarer  forms,  and  for  its  completeness  of  authentic 
species.  It  includes,  according  to  Mr.  Kuriz,  over 
10,500  specimens. 

—  It  appears  that  Columbia  college  was  not  the 
first  to  act  upon  the  Tyndall  scholarship  (not 
*  fellowship*),  as  stated  in  the  last  issue  oi Science. 
Harvard  college  took  action  in  regard  to  the  mat- 
ter nearly  three  montlis  ago,  and  at  that  time 
appointed  Mr.  H.  H.  Brogan,  of  the  class  of  1885, 
as  the  first  incumbent.  He  was  in  Europe  at  the 
time,  and  began  his  studies  immediately. 

—  Jacob  V.  Tschudi,  the  well-known  South 
American  traveller,  archeologist,  and  naturalist, 
died  Jan.  25,  at  St.  Gall,  Switzerland,  aged  sixty- 
eight. 


—  Preparations  for  the  international  horticol- 
tural  exposition  at  Dresden,  Germany,  which  will 
be  held  next  May,  are  progressing  rapidly.  The 
chief  exhibition-hall  will  comprise  nearly  24,C00 
square  feet  of  space ;  and  there  will  be,  in  addi- 
tion, another  building,  with  more  than  double 
the  superficial  area,  to  contain  the  more  delicate 
plants. 

—  An  interesting  fact  in  connection  with  the 
trephining  of  an  Inca  skull,  recently  described  in 
the  Proceedings  of  the  national  museum,  is  n^ 
called  by  Mr.  J.  W.  Taylor  of  Roxbury,  Mass., 
who  states  that  Dr.  Rink,  during  his  travels  in 
Labrador,  recorded  the  story  of  an  Eskimo  family 
that  lived  near  a  people  who  built  their  houses  of 
bowlders.  The  latter  were  hostile  to  the  Eskimo, 
and,  when  they  took  them  prisoners,  chey  pot 
them  to  death  by  boring  a  bole  in  their  foreheads 
with  these  stones. 

—  The  importance  of  bacteriological  studies  has 
been  recognized  by  the  U.  S.  army  and  medical 
museum  by  the  institution  of  extended  laboratorr 
work  in  the  cultivation  of  the  various  forms  and 
varieties  of  these  microscopic  organisms.  Especial 
pains  have  been  taken  by  Dr.  Billings,  the  curator, 
to  introduce  all  the  latest  methods  and  apparatus,  | 
so  that  the  facilities  are  now  quite  equal  to  those 
of  foreign  laboratories.  Solid  culture  media  only  ' 
are  employed,  as  gelatine,  blood-serum,  potatOy 
bread,  and  agar  agar ;  and  excellent  results  have 
been  attained  in  the  culture  of  the  principal  patho- 
genic forms.  Many  specimens  are  on  exhibition, 
illustrating  the  germs  of  various  diseases.  The 
chromogenic  forms  are  seen  growing  upon  slices 
of  potato,  and  represent  almost  every  tint  of  the 
rainbow.  The  value  of  such  laboratory  work  at 
the  present  time  is  unquestionably  great. 

—  The  entire  number  of  books  published  in  the 
United  States  during  1885,  as  compiled  by  the 
Publishers*  weekly^  amounts  to  4,080,  a  decrease  of 
about  50  from  that  of  1884.  In  education  and 
language  there  were  225,  a  decrease  of  2 ;  medical 
science  and  hygiene,  188,  a  decrease  of  21 ;  social 
and  political  science,  163,  a  decrease  of  5  ;  physi- 
cal and  mathematical  science,  92,  a  decrease  of 
42  ;  mental  and  moral  philosophy,  25,  an  increase 
of  6.  The  loss  has  been  greatest  in  works  on 
science  and  the  useful  arts,  and  the  greatest  gains 
were  on  religious,  theological,  and  juvenile  works. 
The  largest  number  of  works,  934,  as  usual,  were 
of  fiction,  with  theological,  law,  and  juvenile 
books  coming  next,  each  with  about  400. 

—  The  Museum  of  hygiene  at  Washington  con- 
tains a  metallic  burial-casket  similar  to  that  sent 
to  Siberia  to  receive  the  body  of  Captain  De  Long, 
who  perished  at  the  Lena  in  October,  1881.   These 
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<-a>kf'b  are  desijejned  to  preserve  the  body  in  nearly 
k  liAtiinil  state  by  excluding^  the  air.  The  body  is 
tttiTouoded  with  ground  cork,  and  the  Ud  of  the 
ei>kei  U  rjirefully  cjemeoted  with  white  lead  :  it 
btljfijwTJifjped  in  a  laver  of  thick  felttand  placed 
m«  %htiT  conj^triicted  pine  case^  vvhich  is  com- 
ply flited  with  the  ground  cork.  The  ?eani8  of 
ilif  pine  Ihjx  are  carefully  cavereif  with  while 
l<*t<t.  ftiKt  the  Mrhole  is  enveloped  in  another  thick 
wr:ippiD>!;  of  felt  :  over  the  latppr  is  a  coverinjc  of 
J'liHip,  secured  by  stout  cords ;  outside  U  a  pine 
mil*.  These  caskets  are  heh'eved  to  be  the  best 
•'^trmiule  for  the  preservation  of  tbe  dead  ;  and 
tikffrrent  micoess  achieved  in  tlie  traiisi)ortation  of 
t^rptnains  of  De  Long  and  his  companions  would 
•e*m  to  iudtcate  their  entire  feasibility  for  jseneral 
iM>ififduiilar  iustaucest  or  where  bodies  are  to  be 
tmipQitei]  long  distances  through  many  climatic 

-The  herbfirium  of  tlie  national  rauseum  at 

Wa>kbin*cton  now  embnices  over  25,0CM)  specimens. 

iJ-frrsstrnting  IT.CKK)  speciej't  and  is  established  upon 

1  liroad  Iwi&iSt  which  admits  of  almost  unlimited 

•T?i4mion.     The  North  American  flora  is  re  pre - 

•Brtcd  by  aljout  7,000  species,  contributed  by  Wartl, 

Ctiiby.  Havard,  and  othen«»  and  is  constantly  in- 

<tT3iwii|^.     The  herliarium  is  alfio  rich  in  European 

Vrjus,  the  cift  for  the  roo««t  part  of  the  authori- 

liw  at  Kew\  and  chiefly  from  the  collections  of 

'^Wge  Curling  Joad  and  J.  Gay.     This  material. 

lion  ever*  represents  only  a  small   portion  of  the 

J^iooal  herlnariun^  the  greater  part  of  which  is 

/H  «i  tbe  cleffarlment  of  agriculture,  where  the 

ftOt«niinent   colleciions  were    fonn**ily  deijosited 

^Of«  the  erection  of  the  national  museum  build- 

^J.    Case^room  is  provided,  and  the  specimens 

«*  permanently  mounteii  and  Hyst^matienlly  ar- 

l^ijIiHi  accordinfr  to  tbe  system  adopted  by  Ben- 

Uniu  and  liooker  in  their    *  Genera  plantanim.' 

"nierollectioo  is  rendered  easily  aceeseible  by  means 

^  a  card  catalogue,  and  Roman  and  Arabic  label 

lunh^t^  for  order  and  genus  on  each  genus-cover, 

no  is  placed  in  immediate  connection 

ff^Ttment  «>f  fos&il   phmtg,  and  under 

It   is   i^tpnde^^    that    all 

ill  represent  either  aiiditional 

i)t3    or  widely  different  localities,  as 

l.i'ir  ge*>graphical  range,  local  varia- 

I     duplicates    will,   however.    t?e 

„.,«u--,i   ui   *rii*-*  ting  eJcchangea   for  species    not 

fVfrafnied. 

'    •hcfi  Imtaniftchen  gcsell- 

jrA  i  mg  resuJtft  of  a  number 

frf  expfriiuf'nts  recently  made  by  Stra^hurp  upon 

tht  ^nltiDg  of  aolanaceous  plants*     Jimson-weed 

I  iBilmm  fUBmonitim)  and  '  wintercherry  *  (Physalis 


alkengi)  were  ingrafted  upon  potato-stocksi,  with 

immediate  union  ;  and  with  the  tobacco-plant  less 
sfieedy  though  equally  sut^ce^^ful  results  were 
denved.  Grafting  deadly  nightshade  (Atropa  l>el- 
1  ado  una)  and  henbane  (Hyosoyamua  niger)  was 
accom  plisbe<l  w  ith  more  d  ifticu  I  ty.  Other  attempts 
also  succeeded  in  ingrafting  tlie  potato  upon  the 
nightbbade  (Solanum  nigrum)*  tobacco,  and  win- 
tercherry, though  with  less  ease.  Not  only  were 
union  and  growth  secured  between  these  different 
solanaceouii;  plants,  but  also  between  the  potato 
and  ^:»chiza□lhus  Grahamt,  a  Chilian  scrophula- 
rian  plant,  upon  vvhich  the  iJotato-fungii^  grows. 
The  development  in  this  last,  however,  was  feeble. 
In  none  ol  these  experiments  did  there  appear  to 
result  any  modifying  influence  upon  the  stock. 
The  jHitato  produced  tubens  as  upual,  though  there 
appears  to  have  been  a  greater  number  of  irregular 
forms*  With  the  jimson-weed  the  tubers  were 
well  developed^  but  no  seeds  were  productKl,  On 
tbe  other  liand,  tobacco- pi  ants  fruclifled  abun- 
dantly, with  only  a  8f»arse  growth  of  tubers. 
Reserve  material  does  not  seem  to  be  sufficient 
lo  admit  of  both  seeils  and  tu tiers  together. 
Potato- plants  grafted  on  others  seemed  to  pos- 
sess a  9U[>erahundance  of  reserve  material,  how- 
ever, resulting  in  the  growth  of  tubers  of  the  size 
of  a  walnut,  in  the  axils  of  the  leaves.  Tbe 
*e}es'  of  these  tubers,  it  is  interesting  to  state, 
developed  leaves  of  considerable  size.  This  growth 
of  tubers  aliove  ground  ha^s  been  previously  oth 
served  in  the  potati>plant.  where  the  stem  had 
lieen  crushed  close  to  the  surface. 


LETTERS  TO  THE  EDITOR. 

«*t  CQrr^»pondent»  are  reqvated  to  bt  <i#  briif  om  poMf&fr.     The 
ivrf/er*«  name  U  in  ail  ca»e^  rtqutrtd  a*  pn>€f  pf  gOoA  JaitK 

Sea  leirei  and  ocean-curreota, 

AccoRDixG  to  ZiJppritx,  the  winds  were  thousands 
of  years  in  overcominR-  the  inertia  of  the  water^  and 
causinfc  the  present  ocean- curreu la.  Of  course,  dur- 
ing the  latter  part  of  this  lonp  period,  after  their 
effect  bad  extended  down  to  the  bottom  of  the  ocean. 
a  part  of  their  force  was  spent  in  overcoming  the 
friction  over  the  bottom,  and  toward  the  last  a  very 
small  part  only  in  accelerating  the  motion.  But  ac- 
cording to  the  same  authority,  after  239  years^  while 
the  whole  force  of  the  winds  was  spent  npon  the  iner- 
tia of  the  water,  only  one- half  the  surface  velocity 
was  oommuuicated  to  the  stratiini  at  the  depth  of  IOC) 
metres  ;  and  so  at  the  depth  of  a  few  hundred  metres 
there  was  yet  very  little  velocity.  The  greatest  sur- 
face velocities  in  the  open  sea,  supposed  to  be  due  to 
the  winds,  are,  on  the  average,  not  nior©  than  ten 
miles  per  day.  The  whole  amount  of  momentum, 
therefore,  caused  by  tbe  action  of  the  winds,  is  only 
about  equal  to  that  of  a  atratuni  100  metres  in  depth, 
with  a  velocity  of  ten  miles  per  day,  the  amount  of 
momentum  below  100  mett*e«  in  depth  being  about 
necessary  to  reduce  that  above  100  metres  to  tne  mo- 
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DWntum^  corresponding  to  tb at  of  a  uniform  velocity 
of  ten  miles  per  day  for  aU  the  strata.  We  can  only 
judge  of  the  force  of  the  winds,  a>*  exfurt*^*!  upon  the 
surface  of  the  ocean,  by  the  amount  of  momentriii] 
produced  in  a  triven  time ;  and,  froui  the  sumU  amount 
of  inoQientum  pnxluced  in  so  long  a  tiine»  tyn  force 
must  be  very  small- 
Let  UB  now  examine  the  effects  of  g-ravity  os  calh.^d 
into  play  by  the  t^radientd  of  the  strata  of  equal 
pressure,  arising  from  unequal  upward  expansions 
due  to  di£ference0  of  temperature.  Referring  to  my 
notes  upon  this  subject,  I  make  the  following  extracts 
from  a  larger  table,  in  whicU  the  temperaturefi  and 
the  upward  expansions  are  given  for  three  stations  at 
the  giTen  deptbft  in  the  finit  column  :  — 


Dcpnu 

BQUi 

kTna. 

Lat.  83^.9  ». 
L0ir(i.4l«.7W. 

F^TBOICS. 

Temp. 

fixpan.. 

Temp. 

Eipao, 

Temp.  'Expaa. 

0 

a5«.5C. 

S.tffe. 

at-,2C. 

7.Pft. 

m^.ia 

8,ftft. 

50 

17  .7 

8.9 

— 

_ 

!•» 

18  .1 

8« 

l«  A 

5.» 

17  .8 

6:7 

200 

«.8 

14  .8 

4.6 

18  .9 

5.8 

aoo 

i.4 

U  -4 

8.6 

18.6 

4.0 

400 

s.o 

S8 

18  .7 

z.n 

ftuO 

IJ 

«.a 

8  .a 

i.8 

m 

1.0 

8.0 

8  ,8 

l.fl 

TOO 

1,4 

1.8 

4  ,8 

1.7 

8W 

l.« 

1.6 

a  .4 

l.« 

9.^ 

1.1 

1.5 

8  ,« 

l.» 

lOJO 

I.t» 

1.4 

8  .8 

1.4 

JAQO 

0.6 

0.9 

8    7 

0.8 

The  temperatures  are  the  means  of  ^ix  tonndfm?s 
of  the  Challenger  expedition,  as  given  by  Dr.  CroU  : 
and  the  upward  expansion,  computed  from  Dr. 
Hann^g  formula  for  the  density  of  eea- water,  it  that 
arising  from  the  differences  of  temperature  at  the 
different  depths,  and  that  of  the  maximum  density 
of  sea- water  in  the  polar  regions.  The  temperatures  at 
the  bottom  of  the  stations,  ranging  in  depth  from 
2.54X1  to  2,700  fathoms,  were  a  little  le.^s  than  2, 
The  upward  expansion  of  the  surface  at  the  equator 
is  a  little  greater  than  that  of  Dr.  CroU  (-1,5  feet), 
obtained  by  means  of  Muncke's  tables,  but  the  differ- 
ence is  of  no  consequence. 

It  is  seeu  that  the  temperatures  and  upward  ex- 
pansions diminish  rapidly  near  the  surface,  and  that 
the  latter  are  email  in  the  lower  depths.  Supposint:, 
for  simplicity,  that  the  gradients  are  unifurm  from 
the  equator  to  the  latitude  of  maximum  density.  i*ay 
dfUOO  miies  from  the  equator,  then  the  average  gra- 
dient of  the  whole  mass  of  the  ocean ^  down  to  the 
depth  of  2,5(X)  fathoms,  is  about  1.5  feet  in  5, 0(H) 
miles,  instead  of  5 J  feet,  aa  at  the  surface.  The 
fori-'e,  therefore^  down  this  average  gradient,  of  the 
-nho^le  massj^  is  to  that  of  gravity  about  83  unity  is  to 
18,000,000.  It  is  readily  founds  from  computation » 
that  this  force  down  this  small  gradient  would  give 
to  the  whole  mass,  in  four  days,  a  velocity  of  t*n 
mites  per  day.  According  to  Z6ppritz,  the  whole 
action  of  the  winds  in  235J  years  produced  only  this 
amount  of  velocity  on  a  burface  stratum  of  100  metres 
in  depth,  s&y  one-fiftieth  part  of  the  whole  depth. 
To  produce  an  amount  of  momentum,  therefore, 
equal  to  that  of  the  whole  ocean,  with  a  velocity  of 
ten  mile^i  per  day,  would  re<:iuire  nearly  12,000  years. 
Comparing,  n'>w,  four  days  with  12,000  years,  we  get 
an  approximate  idea  of  the  relative  strengths  of  the 
two  forces,  for  these  most  be  inversely  as  the  times 
required  to  produce  a  given  amouub  of  momentum. 


The  force  of  the  winds  upon  the  ocean,  tb^'-'-''^'- 
comparison  with  the  gravitation  force,  is 
finitely  small,  if  Z5pprit*^s  results  are  to  ht- 
But  I  have  never  accepted  these,  and  tbeft^ljn' 
regiurd  this  simply  aa  a  very  strong  anjtimffitum  «•/ 
^ominem  on  the  gubject  to  anyone  who  acc^pu 
them,  and  also  maintains  that  the  winds  have  tttj 
sensible  effect  tn  causing  ocean  currents.  Of  course, 
a  very  small  force,  with  time  enough,  will  prodn» 
any  given  amount  of  momentum  ;  and  so  the  nind^. 
in  time,  could  have  caused  an  amount  of  motif « 
equal  to  that  observed  io  the  ocean,  if  no  other  forcer* 
had  been  in  operation  ;  but  with  other  forces  mmm 
times  greater,  causing  both  vertical  and  horiunttu 
circulations,  of  course  the  effects  of  the  tiifiiiit«h 
small  force  would  be  entirely  lost. 

In  the  flowing  of  rivers  down  a  gradient,  koowioip 
the  gradient  and  the  mass,  we  have  a  measure  of  tiie 
force  reijuired  to  overcome  the  friction  ;  and  thaa^ 
from  the  known  depth  and  velocity,  it  is  easy  to 
obtain  approximately  the  value  of  the  friction-roo- 
stant.  From  any  considerations  of  this  kind  I  hmvp 
never  lieen  able  to  obtain  a  friction-constant  nearly 
BO  small  as  that  assumed  by  Zdppritz,  and  therefore 
think  it  is  many  times  too  small  as  applied  to  rivtrv 
or  ocean- currents. 

If  we  assume  that  the  winds  can  cause  the  giv«a 
amount  of  momentum  iu  one  year,  instead  of  12,000, 
we  still  have  their  force  upon  the  ocean  nearly  100 
times  less  than  the  gravitation  force :  and  I  thtsk 
good  judgment  in  the  matter  would  decide  tluit  > 
year,  at  least,  would  be  require*!  for  the  slight  a 
of  the  gentle  winds  blowing  over  the  cjcean  t'»  j  ^ 
an  amount  of  momentum  equal  to  that  of  the  wi;.  - 
mass,  with  a  velocity  of  ten  miles  per  hour.  I  I'snti  i 
think,  therefore,  that  the  effect  of  the  winds  i«:  m^>tv 
than  one-hundredth  part  of  that  of  the  gravita^.i^n 
force. 

Professor  Davis  seems  to  think  that  the  gravitstimi 
force  is  too  small,  even  allowing  it  a  long  time  t<i  /v^ 
to   move   the   whole   mass   of  the  ocean.     Bat     'i- 
greatest  tidal  gradients  with  reference  to  the  r< -jI^ 
ants  of  gravitation  and   lunar  forces,  are  littlv',    i 
any,  greater  than  that  of  fifteen  feet  in  5,000  milr  > 
yet  these  move  the  whole  mass  of  the  ocean  to  tlit 
bottum  back  and  forth  twice  a  day,  causing  regulnr 
elevations  and  depressions  of  the  surface,  now  high 
water,   and  six  hours  after,  low  water.     The  man* 
mum   tidal   velocities   for    all   depths   amount  t>  tk. 
velrK!iity  of  nearly  a  mile  per  day.     I  do  not  think  a 
quarter  diurnal    reversal    of    the  directions   of    the 
winds  would  give  rise  to  reversed  velocities  of 
amount  to  a  stratum  of  the  depth  of  ten  metres; 
%o  the  effect  of  the  winds  would  be  alM>ut  150  ti^ 
less  than  that  of  the  tidal  forces,  which  are  a1 
the  same  as  those  of  the  gradients  arising  from 
differences  of  temperature. 

The  regular  gradients  from  the  equator  to  the 
polar  regions  mui^t  be  regarded  as  the  initial  ones. 
and  consequently  the  forces  arising  from  tl 
the  forces  which  overcome  the  inertia  of  th« 
before  the  final  motions  have  been  fully  estal 
But  the  directions  of  the  initial  motions  are 
much  modified  by  the  deflecting  forces  of  the  ei 
rotation,  and  the  distribution  of  the  temperature 
turbances  somewhat  changed.  An  iiiterestiii^  e: 
pltj  of  this  kind  h  indicated  by  the  tempemtar 
the  last  two  stations  of  the  preceding  table,  fi 
which  it  is  seen,  that,  in  the  region  of  the  "  _  _ 
Sea,  the  high  temperatures  extend  down  to  gremter 
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md  the  eonsequefit  apward  expansiotiB  are 

Thi)*  in  cati»«d  by  th©  gryratory  motion  of 

nr  iinil  this  region*    The  deflectiDi?  fnrce  of 

in^  froTD  this  motiou,  beiti^c 

of  tbe  direction  of  motion. 

..   .._       .    ;     r,  togelber  with  tiny  seaweed 

9ide»«,  ttitoihis  refdoo;  so  that  there  is  a  little 

II ;»  vkf  the  water  in  tbi»  region  aboTe  that 

"  "-   ifTettter  upwaH  expansion:  and  this 

ii^-down  and  a  flowiu^-out  at  all  sides 

i         th*»  gyratory  velocity,  on  account  of 

I  »ii.  IN  Jera,  and  tbe  consequent  inward 

i-l  fH«>  central  part  less,  than  they  are 

J  i '*  the  warm  rarfaee  water  down- 

iii    Ml  ifv       tbe  average  temperature  for  all 

rid  tbe  upward  expansion  greater  here  than 

*rf>nriditic  parts  ;  and  this,  t':>gfether  with  the 

Br  I  of  the  m«as  in  the  region  of  the 

-  its  level  se%*eral  feet. 
w  iiHi  a  I  iveit  the  water  against  a  barrier  or 
the  cane  of  Lukf  Ontario  nr  the  Atlantic 
r  nr,i.'r..^^>vTe  rurrentd  from  top  to  bot- 
ri  cannot  be  established  ;  but 
II 'h  ts  driven  forward  must 
'If,  or  at  the  sides  if  tbe  wind  bluw*  over 
fmrt  only.  In  such  eases  tbe  great-est 
I  take«i  place  soon  after  the  winds 
v  Riven  direction,  while  the  whale 
a  comparatively  thin  stratum.  It 
win  Is  blowinj^  over  a  very  shal- 
ler,  or  alon^  the  length  of  a  very 
^nalf  may  pro^iuce  a  considerable  change  of 
^reos,  if  the  depth  were  considerable,  the 
mid  bo  but  little.  At  first,  whilo  the  w^hole 
le  wind  Ls  spent  upon  the  surface  water  of 
t  tbe  great  body  of  undis^turbed  water 
Mine  «s  flo  much  solid  matter.  But  after 
mter  has  been  driven  to  one  side,  and 
lere  increased,  which  j^-ives  ri«e  to  the 
below, —  when  this  has  been  folly  est&b- 
differeoce  of  sea- level  at  tbe  two  sides  or 
and  to  which  the  wind  blows,  is  les». 

W.  Ferbsl. 
,  D.C*.  Feb.  1«. 


The  Davenport  tablets, 

allow  me  to  trouble  you  once  more,  and 
reference  to  tbe  Davenport  tablets. 
jam  says,  **  If  Professor  Thomas  will  take 
Creek  tablet,  or  eveo  the  famous  Rosetta 
sit  down  before  them  with  bis  Webster's 
;ed/  he  will  find  no  end  of  similar  resem- 
true,  as  the  alphabets  used  on  tbe 
»  some  of  thoae  given  by  Webster, 
!t«rB  on  the  Grave  Creek  tablet  have 
from  half  a  dozen  different  alpbBl>ets, 
p  of  the  chief  reasons  why  it  is  generally 
fl  '   10  archeologi«t»  (see  Dr.   Wilson's 

ID   his   ^Prehistoric  man/    third 

yy.   l>9-lli). 

'a  criticism  of  Mr,  Tiffany's  letter,  on 
ly,  is  in  strange  contrast  with  the 
enpnrt  academy,  which  show  that 
one  of  its  foar  original  organizers 
L  vl.  p.  I),  was  a  member  of  the  museum 
,  was  one  of  the  board  of  trustees  named 
titutiun  and  articles  of  incorporation,  was 
*of  tbe  committee  on  finance  (Proc.,  vol.  i. 
8),  was  more  than  once  elected  as  one 


of  a  committee  of  three  to  draught  re«ilutions  fProc., 
vot  i,  pp.  S3  and  71),  was  one  of  a  committee  of  two 

appointed  to  take  steps  toward  erecting  a  building, 
was  for  SOOT'S  years  treasurer  of  tbe  academy  (Proc.« 
vol.  i.  p.  07),  and  did  considerable  mound-explor- 
ing, for  which  special  credit  is  given  in  the  presi- 
dent's annual  address  of  1876. 

It  is  true  that  in  the  letter,  from  which  I  quoted 
only  &o  mnch  as  touched  upon  the  points  then  under 
discussion,  Mr.  Tiifany  expresses  entity  confidence 
in  the  shale  tablet«i,  which  is  proof  that  bis  expres* 
sion  of  doubt  in  regard  to  the  *  limes^tone  taolet ' 
was  not  for  tbe  purpose  of  'defaming  his  old  asso- 
ciates,' but  because  the  evidence  satisfied  him  it  was 
a  plant. 

In  answer  to  Mr.  Putnam's  singular  philosophy 
i*es|}eciing  the  entrance  of  water  into  the  little  vault 
where  the  limestone  tablet  was  found,  it  is  oflily 
necessary  to  refer  to  the  figure  and  descriptioD  of 
mound  11,  heretofore  given»  As  neither  cement, 
plastering,  clay,  nor  mortar  was  used,  it  would 
have  been,  as  every  mound-explorer  knuws^  a  mira- 
cle if  water  had  failed  to  ent«»r  the  vault,  and^  in  the 
course  of  centuries,  fill  it  with  dirt.  Moreover,  in 
the  course  of  time  the  superincumbent  weight  would 
have  pressed  tbe  slab  which  covered  the  vault  down 
upon  the  tablet. 

Arcbeologists,  so  far  as  they  have  spoken,  have, 
almost  without  exception,  indicated  in  their  publishexl 
works  a  want  of  faith  in  rbese  tablets.  Short,  in  bit 
*  North  Americans  of  antiquity'  ^p.  40),  says,  '*The 
above  conjectures  as  to  tbe  Bignificance  of  the  repre- 
89ntatinn»  on  these  tablets  are  htt*^ed  upon  the  suppo- 
sition that  they  are  genuine,  and  not  tbe  work  of  an 
impostor,  o/  which  we  cannot  refrain  from  e^n^eHsing 
a  slight  suspicion ^*  Rev.  J.  P.  MacLean,  speaking 
of  the  cremation  scene,  saya,  '*  Among  the  cabalistic 
characters,  the  word  *  town*  stands  out  in  bold  linos, 
and  tbe  fi^-ure  *  H '  appears  in  rude  shape  among 
other  marks.  The  picture  of  a  face  occurs  in  the 
sun,  resembling  the  face  of  a  European.  Tbe  artist 
has  ovenlone  bis  work  :  it  necdit  no  further  inrestt- 
gation^'  (*  Mound-bmlders,' p.  UQ).  Yet  Mr.  Mac- 
Lean  is  on©  of  two  (Dr.  Willis  De  Haas  is  the  other), 
of  whom  Mr.  Putnam  remarks  in  his  recent  annual 
address  to  tbe  academy,  a?  published  in  the  local 
papers,  **  There  are  thus  no  more  competent  arche- 
ologiftts  in  the  country,"  Mr.  Peel,  in  the  American 
antiquarian  of  July,  187H,  expresses  the  same  opin- 
ion as  Mr.  MacLean.  Prof.  M.  C.  Bead,  in  the 
American  antiquarian  of  April-July,  1882,  ex- 
presses a  doubt  as  to  their  authenticity,  ba^ed  upon 
the  characters  they  bear.  Dr.  E,  Schmidt,  in  an 
article  entitled  '  The  mound  builders  and  their  rela- 
tion to  the  historical  Indians  *  {Koitmos.  1884,  p.  liOi, 
remarks,  **It  is  hardly  necessarj'  to  be  pointed  out 
that  none  of  the  notorious  tablets  are  without  sus- 
picion, and  that  all  which  have  been  subjected  to 
earnest  investigation  have  turned  out  to  be  gross 
forgeries."  It  appears  from  these  notices  that  I  am 
not  alone  in  expressing  doubt  as  to  the  authenticity 
of  these  tablets. 

Notwithstanding  the  kind  invitation  of  the  acad* 
emy  to  visit  their  museum  and  inspect  the  tablets,  I 
preferred,  for  the  present,  to  base  my  arguments  on 
tbe  publications  of  the  academy  <the  albertypes  in- 
cluded) and  the  statements  of  its  members^  a«  this 
avoidedVecDurse  to  personal  judgment,  and  appealed 
only  t*-!  what  is  before  the  public.  Even  the  extracts 
from  Mr.  Tiffany's  and  Mr.  Pratt's  letters  were  in 
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II  h^.i^^'^  'f.  vttxi.  l'>  iffwart  fta  article  froan  Dr. 
«nw^.»^«u:  «'fu*j&.  V«  i*T*  wordi,  I  win  cmli  a  rriti- 
•rarti.  '/  fts.  *<*?wffiatft  '^  Sfj  rre  aad  vhrai  bTbridt.  pob- 
iMM^  It  liiA  C>«Jf««T  **'"9'«^*"'  <^  !**<  Jamarr  br 
Vur."^^  Isaruar^.  Mr,  Baraard.  after  an  eTamina- 
-WA  «y  ^ii«  |4asto  at  sj  pteee  lart  flammer,  gires 
*.<0^j'  tMik/r?.  ai^uMfftiar.  vitibost  qocstioo,  their 
ft^vrx  '.inflpa,  i^.  ilterteraat.  who  ako  ezamincd 
%uMt  jfei«  aMMMT.  bi!9»  to  Aimf  ot.  He  eooadert 
{Mr  t^Aitm^  iMm0^  *M^f  'MtAcaeot  to  titabluh 
rfa«<r  ^c.^iuia/ 

Wtoin;  w^  W4r«  'M  ^wr  waj  to  the  ptou.  Dr.  SCiirte- 
«aii«t  f<mitrfc<»i  that  be  wanted  Die  to  know  that  ha 
•*t  jti^^4«kjvi  at  to  the  whole  thioic/  While  we 
w«^*'  f<Canwaf.  h*  aaM,  ''  I  am  eonrioced  that  they 
a/«  )uvJurV4«.  iMit  I  '|«<nrt«r>Q  whether  they  will  sot  be 
i'^^A  V>  U  dMttiKtly  either  wheat  or  rye."  In  the 
H0%^m^^  mn^iUt  TM^fTftA  to,  he  next  states  that  he  has 
^y/Mif^arwi  the  yttAmtm^  of  a  few  of  these  heads  which 
a#Ma/*4  m  the  Huml  S^wY^rhtr  with  those  of  fire 
^M  rs/^»t«ee  whv^h  he  meiitioos,  and  finds  them 
^if/¥^j  aMh»,  Then  he  remarks  that  be  does  not 
'|veeUo«  the  '  ailem^  at  a  cross/  The  *  variability 
HK*<4^  m/  he  adnrfte, '  indicative  of  a  foreign  pollen/ 
This  raria^iilfty*  which  he  beheres  not  to  be  doe  to 
kiy^^i^wUstm,  thed/iCtorezphunsby  an  '  hypothesis.' 
H  'tm  that  aader  the  stimalos  ot  the  rye  pollen. 
aiayMM  kmM  reeoHed,  whereby  Tsrieties  dormant  in 
the  wheat  (f^ntmUrf  pUnt  have  ouule  their  appearance. 
VttmWy  he  expresses  the  hope  that  some  one,  expert 
iM  a^ri"«H«raf  U/t4ny«  may  '  inrestigate  a  series  of 

iff  4t«irt«rir«fit^  though  be  sUtf»s  that  be  has  care- 
ftiflx  siodM  the  '  fniblTffbe<l  claimi/  has  apparently 
ffyt'fWfkM  the  i/tjblished  fact  that  specimens  of  these 
hyifft'U  hevM  l^¥,n  sent  Ut  no  less  than  six  well- 
ktt^fWH  ^Mttttiids,  seireral  of  whom  have  replied  that 
tlMvy  were  eir)/|ently  bvl>rid«,  while  others  replied 
i/,  Utm  4itlttH  that  iUm  hybridisation  was  a  most  inter* 

Now,  If  we  «>m«s<Milate  the  florets  of  a  head  of 
wh<'«i  whlh*  tlie  anihers  are  immature,  and  repeat- 
edly spjily  rve  fK^llwti,  and  ihuti  Hurceed  in  attaming 
i«i»  K' mI'i"!  >''''*"  whioh,  ill  throe  years,  at  least  fifty 
d}|f«ri«tii  vsrieiUiN  sptiesr,  difTering  as  widely  as  any 
known  wh<HiUi  differ  from  f*Af*h  other,  while  some  of 
tlieffi  rniMiwlil<«  rye  innrn  than  wheat,  can  anyone 
rvNvonalily  d<Hil)ilhat  a  hybtidixation  was  effected  ? 
Why  aiMiiim**  any  UiIiik  nUi*  whatuvur  I  What  does 
III  Mtiirtevaiit  iiiaaii  by  asoribing  suoh  changes  to 
\\%u  '  MilMiiiliis  of  fori«lgit  |M)lleii '  as  something  diffor- 
ffil,  ftofti  Iho  Mtuusl  ctlTt*rt  of  for(*ign  |K)llen  f  Sup- 
|Mwii  mUvUiii  U  nhown  in  nome  of  those  :  does  it  not 
(If  ovi*.  Nil  Dim  HMiiin,  lliat  hybridisation  was  eftecte<l  f 
\  liylold  iiisy  hIiow  all,  Moin««,  or  none  of  the 
«liNiM«'ti>rlsU«M  of  nithor  (laroiit,  and  still  be  a  hybrid, 
UN  liMN  oftoii  Imioii  rttviMit«*d  in  the  later  soedling  pro- 

»«»«»»y 

III  di'NwIiu  i'(Mi(imbUiii*««  bi»tw«i»n  tht^  picturo«  in 
l^iM  Hnv  if  Nf'W  I'orVi*!*  an  I  tho«s  of  whioh  he  sp9ak«. 


7  ^' 
fir  Si  irci 

The  «-aar  zi  'sccx  t&s-  rxlss^  stli 

whcttL  aad  the' habit  ctf  the  yjK3:£  ms.z  2$  1 
rve.  iL  S.  Cxa: 


The  trcca  in  ccwtxal  ■assail  i<r-i.  a^icf  zi 
of  the  Bort'JB  aad  Alfaaar  ra£ir-»i  trxi  W:i 
to  Speoeer,  suffered  eererv^  fr^K  t^  w^i^ht 
formed  npoa  then  dvriac  the  iscr^i  z-i  Frb. 
that  canned  the  receat  deicracsrre  &i.>d«.  ] 
noticeable  that  the  trcca  whKh  expose*!  ihe  1 
surface  for  the  attechnent  c4  ie«  d>2  £ :«  so^er 
the  pines  with  their  green  aeedles.  aai  :iti^  :isik 
their  dead  leaves,  geoerally  escaped  isjory  .  a 
slender  birches  were  sav«d  by  b»ikiizLf  is^st* 
breaking.  Bnt  from  fiv*  u>  twenty  per  c^nt 
other  decidoons  trees  were  more  or  jm«  kiirt. 
side  limbs  were  not  often  broken  :  ii  was 
always  the  vertical  top-stems  thai  fnita in-wi  th 
injury,  apparently  becanse  their  Bataral  p:«iti< 
farthest  from  that  into  which  the  weif ht  < 
clinging  ice  forced  them. 

Can  some  of  yonr  readers  famish  direct  ofc 
tional  evidence  to  show  why  the  pines  and  leaf 
escaped,  while  the  bare  trees  were  so  much  dan 

W.  M.  Dj 
Cambridge,  Feb.  tO. 

Corrections  of  thermometers  lor  pressa 

If  any  of  yonr  readers  interpreted  onr  refere 
Science f  Feb.  12,  tiy  a  letter  from  the  sunia!  od 
your  correspondent,  Sig.,  feared  they  mtzht  < 
regret  it,  and  are  glad  that  the  import  of  that 
has  been  fully  explained.  We  are  well  aw«r 
many  of  our  text-books  on  beat  refer  to  the  ef 
pressure  on  the  thermometer,  and  state  how 
vent  it  in  some  instances.  The  effect  of  appn 
changes  of  pressure  on  the  thermometer  seec 
us  to  be  sufficient  to  demand  correction  in  all 
rate  thermometric  work.  If  such  correctb?i 
generally  made,  they  are  omitted  in  the  r^ 
experiments.  F.  P.  Ve3ca 

J.  W.  Goal 
TnlTersity  of  North  Carollns,  Feb.  22. 


Is  the  dodo  an  extinct  bird? 

Referring  to  Dr.  Shufeldt's  article  {Science^  t- 
respecting  the  supposed  preeent  existence  i 
dodo,  it  may  be  desirable  to  state,  for  the  bee 
those  who  are  not  already  aware  of  the  fact,  tfc 
HO-called  dodo  from  Samoa,  roentianed  in  the  d 
*  from  an  English  newspaper,'  ia  not  the  dodo 
but  the  dodo-pigeon,  Didunculus  strigirostria,  a 
specimen  of  which  was  last  year  pre« 
national  museum  by  Dr.  T.  Cantsins,  ex-i 
United  States  at  Samoa.  This  gpecimaa  1 
account,  thriving  in  the  toULogieal  cr* 
delphia.  Bf^ 

Smithson.  inst.,  VM>.  15. 
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PjVr    WH0T.E8AtE     DESTRUC- 
OF  BIRD-LIFE  IN  THE  UNITED 
E8, 

trd- world,  as  elsewhere,  the  struggle  for 
evexi  under  natural  conditions,  is  a  se- 
indue  increase  being  held  well  in  check. 

their  eggs  and  young,  nre  not  only  the 
>y  of  many  predacei3UB  mammals  and 
Lt  k\»o  of  predaceous  birds.  Squirrels, 
ee,  and  mice,  although  not  in  a  strict 
ncioti^,  are  among  the  worst  natural 
I  the  smaller  birds,  whose  eggs  and 
ey  »eek  and  deTour  with  avidity ; 
ij  birds  not  usually  daaied  as  pred* 
the  jays,  crows,  grackles,  cuckctos, 
otheis,  wage  miremitted  warfare  upon 
id  yo\mg  of  the  weaker  species,  Tlie 
V6  also  fiir  more*  destructive  of  bird-life 
tmmonly  recognizeii  I^te  cold  storms 
destroy  many  of  the   early  migrants, 

nearly  exterminating  certain  species 
d^iable  areas  where  they  had  become 
ly  settled  for  the  season*     The  unusual 

ejctenston  of  sevei'e  cold  waves  and 
r-falls,  such  as  have  markeil  the  present 
•  dwtruetive  to  the  bird-life  of  the  re- 

«txceptionally  visited.  During  the  mi- 
xith  in  the  fall  and  spring,  immense 
f  birds  are  sometimes  caught  by  storim» 

far  out  to  sea  and  d row  net!,  or  perish 
n  to  cross  the  Isu-ger  inland  lakes.  There 
t  evidence  to  show  that  the  annual  de- 
of  birds  by  the  elements  alone  must 
rere  check  u}>od  their  increase.  But  all 
tTit  of  pature^s  routine,  which  has  char- 
as  well  as  the  present,  and 
know,  may  he  only  the  natu- 
seasttry  check  u|X)n  imdue  increase.  It 
lien  man  comes  U|X)n  the  scene  that 
dance  is  seriously  disturtved. 
estnictive  influence  is  to  some  extent 
le,  but  in  far  greater  part  selfish  and 
The  removal  of  forests,  the  drainage  of 
id  marshes,  the  conversion  of  wild  lands 
,  and  the  countless  changes  incident  to 
lent  of  a  country,  d©BtTX>y  the  haunts 
?ans  of  subalstenee  of  numerous  forms 
ifoj  and  practically  result  in  their  ex- 


termination over  vast  are^is.  The  birds,  particu- 
larly the  larger  species,  suffer  in  common  with 
vertebrate  life  in  general.  Ele<L'tric-light  towers, 
light-houses,  and  light-ships  are  also  a  fruitful 
and  mmlem  source  of  disaster  to  birds,  jiarticu- 
larly  during  their  migrations,  when,  in  thick 
weather,  thousantis  upon  thousands  kill  them- 
selves by  dashing  agahni&l  these  alluring  obstruc- 
tions. Telegraph-wires  con  tribute  also  hugely  to 
the  destruction  of  bird-life.  \VhUe  the  destruo- 
tion  by  these  agencies  in  greatly  to  be  regretted. 
it  is  not  directly  chargeable  to  cupidity  and  heart- 
lesanet>8,  a«  is  the  far  greater  slaughter  of  birds  in 
obedience  to  the  dictatefi  of  fashiou,  presently  to 
be  detailed. 

TTie  liLstory  of  this  country,  as  is  well  known,  is 
tlie  record  of  unparalleletl  destruction  of  the  larger 
forms  of  animal  life.  Much  of  this  destruction, 
it  is  true,  was  unavoidable,  sooner  or  later.  But 
it  Is  no  less  true  that  the  extirpation  of  our  larger 
game  animals  has  lieen  needlessly  hastened  by 
what  may  he  fairly  termed  a  disgraceful  greed  for 
slaughter,  —  in  part  by  *  pot-hunting'  on  a  grand 
scale,  in  pail  for  the  mere  desire  to  kill  something, 

—  the  so-called  *  love  of  s|)ort.'  The  fate  of  exter- 
mination, which,  to  the  shame  of  our  country,  has 
alreatly  practictdly  overtaken  the  bi,'*on,  and  will 
sooner  or  later  prove  the  fate  of  all  of  our  larger 
game-mammalH  and  not  a  few  of  our  game-birds, 
will,  if  a  halt  be  not  speedily  calle^J  by  en- 
lightened public  opinion,  overtake  scores  of  our 
song-birds,  and  the  majority  of  our  graceful  and 
harmless,  if  tjoniewhat  less  *  lieneiicial,'  sea  and 
shore  birds. 

The  decrease  in  our  song  and  shore  birds  ia  al- 
ready attracting  attention  ;  and  the  protest  against 
it,  which  reaches  us  from  many  and  widely  dis- 
tant  parts  of  the  country,  is  not  only  painful  evi- 
dence of  tliis  decrease,  but  gives  ho[ie  that  the 
wave  of  destruction,  wliich  of  late  years  has  moved 
on  in  ever-increasing  volume,  has  at  last  reached 
its  limit  of  extension,  and  that  its  recession  will 
be  rapid  and  permanent.  But  to  secure  tliis  re- 
sult, the  friends  of  the  birds  —  the  public  at  large 

—  must  be  thoroughly  aroused  as  to  the  magni- 
tude of  the  evil,  and  enhghteneil  as  to  its  causes 
and  the  means  for  it^*  retrenchment.  It  is  there* 
fore  the  purjwise  of  the  present  series  of  papers  to 
tlirow  some  light  upon  the  ejctent,  the  jjurposee, 
and  the  methods  of  the  present  wholesale  slaugh- 
ter of  our  native  birds. 

Birds  are  killed  for  food,  for  *  sport/  for  natural* 
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history  speelmezifl,  to  stulf  as  objects  of  curiosity 
or  ornament,  and  for  personal  decoration.  The 
birds  killed  for  food  are,  of  course,  mainly  the  com- 
monly so-called  game-birds,  —  pigeons,  grouse  of 
various  kinds,  ducks  and  geese,  and  the  ^«at 
horde  of  smaller  waders,  known  as  '  peeps/  snipes, 
plovers,  rails,  etc.  The  slaughter  of  these  has 
been  so  improvident,  and  their  decrease  of  late  so 
marked,  that  they  are  now  more  or  less  cared  for 
by  the  numerous  game-protective  associations,  but 
are  still,  in  the  main,  very  inadequately  guarded. 
In  addition  to  the  birds  commonly  recognized  vk& 
game-birds,  many  song-birds  are  hunted  for  food, 
notably  the  reed-bird,  or  bobolink,  tlie  robin,  the 
meadow-larkt  the  blackbird,  and  the  flicker,  and, 
in  some  localities,  aU  the  larger  song-birds.  This 
is  particul;u*ly  the  case  in  piortions  of  the  south, 
where  strings  of  small  birds  may  be  seen  aiis- 
pende«l  in  the  game-stalls.  In  March  of  last  year, 
a  well-known  ornithologist  reports  finding  in 
the  mai'ket  at  Norfolk,  Va.,  hundreds  of  wood- 
peckers and  song-birds  exposed  for  sale  as  food, 
the  list  of  species  including  not  only  robins, 
meadou'-larks,  and  blackbirds,  but  many  kinds  of 
sf>arrott-s  and  thmshes,  and  even  warblers,  vireos, 
and  wax* wings.  Wliile  some  of  the  stalls  had 
each  from  tlu'ee  hundretl  to  four  hundred  gmall 
birds,  others  would  have  but  a  dozen  or  two. 
**  Nearly  all  the  venders  were  colored  people,  and 
doubtless  most  of  the  birds  were  captured  by  the 
same  class."  This  *  daily  exhibition  in  southern 
markets'  indicates  an  immense  destruction  of 
northern-breeding  song-birds  which  resort  to  the 
sotithem  states  for  a  winter  home. 

As  shown  in  a  subseqaent  paper  of  this  Hup- 
jdement,  the  eggs  of  many  spe^.-ies  of  terns,  gulls, 
plovers,  sind  other  marsh  and  shore  breeding 
gpecics,  ai'e  systematicidly  Uik^'o  for  use  as  food, 
the  egg-hunting  business  lieiiig  prosecuted  to  such 
an  extent  aw  to  prove  a  serious  cause  of  decrease  of 
the  species  tlius  persecuted,  wliOe  the  value  as  food, 
of  the  eggs  thus  destroyed,  is  too  trivial  to  be  for  an 
instant  regard etl  as  of  serious  iniiM:»rtanre,  The 
havoc  descniied  below  by  Mr.  Bennett  as  \^TOught 
in  Texas  prevails  alJ  along  our  coast-lLnes ;  and 
many  loctdities  might  be  cited  where  the  destruc- 
tion  is  equally  eweeping,  as  on  the  Pacific  coast 
and  at  frequent  points  on  the  Atlantic  coast  from 
Florida  to  Labrador,  —  wherever,  in  fact,  the  birds 
occur  in  sufficient  numbers  to  render  such  whole- 
sale plundering  practicable.  The  marsh -l^reeding 
rails  are  at  some  localities  subject  to  similar 
persecution.  At  one  locality  on  Long  Island,  I 
am  informed,  a  '  bay-man/  who  keeps  a  house  of 
entertainment  for  sportsmen  during  *  the  seaiwm,* 
auppliea  his  table  for  weeks  at  a  time  with  the  eggs 
of  the  rails  that  breed  numerously  in  his  vicinity, 


—  in  etnuige  conflict,  too,  with  his  own  intenstf^ 
since^  by  destroying  the  egg^  of  the  rails,  he  •  kill 
the  goose  that  lays  the  golden  egg '  fcir  the  nul^ 
shooting  season. 

In  general,  the  game  and  quasi-gmne  btids  i 
killed  for  sport  ratlier  than  for  gain  or  f»«r  tlitf^l 
intrinsic  value  as  ftwHl :  exception,  however,  is  loj 
be  made  of  the  *  professionar  or  'market'  gia 
ners,  by  whom  the  ranks  of  the  water-fowl  are « 
fearfully  tliinned,  ami  who  often  resort  to  iui|; 
wholesale  method   of    slaughter   their   ingenuiti 
may  i»e  able  to  devise.      But  the  slaughter  of 
birds  in  general  is  dou lit  less  largely  due  to  lli 
mere  fascination  of  *  Mh«H »ting.'      Many  sorig-binll 
are  killetl  *  for  sjxirt  *  by  the  ♦small  lx>y'  and  th«l 
idler,  whose  highest  ambition  in  life  is  to  pussesa  a  ' 
gun,  and  whose  *game'  may  be  any  wild  uniniAl 
that  can  run  or  fly,  and  wears  fur  or  featliers. 
Some  slight  depredation  on  the  smsU  fruits  of 
ganien,  or  on  fleld-crojis,  is  ample  pretext  for  i 
war   of    extermination   on   robins,   catbirds  and) 
thrashers,  jays  and  chewinks,  w»  well  as  blaclt 
birds  and  crows,  and  the  binls  so  unfortunate  m 
to  fall  into  tlie  category  of  hawks  and  owls,  i 
withstanding  the  fact  tliat  every  one  of  the 
species  is  in  reality  a  friend.     Yet  the  slaughit 
is   winked   at,   if  not    actually    encouragpd, 
those  who  are  most   injured  by   it ;    while  th«| 
*  general    public"    of    the    districts   where  such' 
practices  j)revail  are   either  too  ignorant  of  the 
real   hai^m  ilone,   or   too  aimthetic,  to  raise  wiy^ 
serious  protest. 

Among  the  important  agencies  in  bird-destJ 
tion  18  the  '  bad  small  boy '  —  and  in  the  omiti 
ological  sense  bis  name  is  legion  —  of  both  town| 
and   country.     Bird-nest    robbing    is  one  of  tliA 
liesetting  sins^ — one  of  the   marks    of 
depravity  *  —  of  the  average  small  boy,  wlw>  fmtU 
to  appreciate  the  cruelty  of  systematically  robbing 
every  nest  within  reach,  and  of  Atoning  those  th« 
are    otherwise    inaccessible.      To   him   the   btrdal 
themselves,  too,  are  also  a  fair  target  for  a  stone, j 
a  sling,  a  catapult,  or  a   '  pea-shooter : '   to  th 
latter  many  a  span'ow*^  a  tlirusli,  <;ir  warbler  fsill 
a  victim.     Says  a  recent  writer  on  the  subject 
birdHlestmction,  **Two  ten-year-old  lads  in 
quiet  and  moral    hamlet   tBridgehampton,    Loo|g 
Island]  confessed   thia    autumn,  that    with 
shooters  they  had  killeii  during  the  season  ftftjfi 
robins  and  other  birds    which    frequent  the  gar*! 
dens,  orchar«lt«,  and  wmetery.     Such  Ijoys  exifltf 
all  over  the  Unite^i  States,  and  war  on  bints  a» 
things  made  to  be  killed,    ,    .    .    Tlie  pea-shootCf 
gives  no  sound,  and  can  be   carrieil  in  tlie  vest- 
pcx^ket ;  liut  so  dt*slructive  is  it  in  the  liands  of  a_ 
skilful  child,  that  the  legislatures  of  mime  of  tlK 
western  states  were  obliged  to  pass  laws  makb 
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thins  a  ttiisdemt^iinor,  aud  puniBhirig 

or  iirte  of  it/' 

uHlly*  j>o88ibly  more  desti'uctive,  and 

lire  reprehensible^  is  the  newly-arrived 

51  citizen/  who,  to  demonstrate  to  liira- 

lias  really  reached  the  *land  of  the 

himself  with  a  cheap  »hot-giin,  Bt»me 

clap-net8,    or  drugged    grain «   one  or 

hituself  to  the  nearc^st  haunt  of  birtlB 

jainate,  often  very  quiet,  slaughter  or 

Kipiirde,  only  a  few  of  our  guests  from 

ly  either  possess  or   indulge  in  this 

but  in  the  neiKhl*orhcx>d  of  our  larger 

ily  on  LonjLf  inland,  tmd  elsewhere  near 

the  destniction  of  bird-life  thus  ef- 

are   credibly  informed,  is  start lingly 

ruction  of  birds  by  taxidermists,  and 
♦scientific  purposes/    has  justly  at- 
iUao«  and  has  unjustly  brought  into 
e   legitimate   collecting  4>f  both  eggs 
for   scicutidc   u»e  ;    but  tmich  of  this 
[itific  cciUecting  is  illegitimate,  being 
under  false  colore,  or  wrongly  attrib- 
nee.     Of  tlie  birds  killed  or  tnoimteti 
some,  not  uiifret]uently  a   large 
museums  or  private  cabinets  :  another 
is  put   up   for   [larlor    or   hall   oma- 
ff  as  gi"oups  or  tangly.     All  this,  by 
may  be  allowed  as  legitimate,  or 
seriously  reprehensible.     But,  unfortu- 
Bventge  tiuciderniist  has  too  often  an 
lliance  with  the  milliner,  and,  in  addi- 
^gitimate  work,  is  allured  into  catering 
Dale  to  tlie  *  hat-trade/     Although  a 
an*  Voo  high -principled  and  tiH>  much 
1st  at  lieart,  to   thus  prostitute   their 
idenni*«t«  as  a  class  are  at  present  in 
pute,  Hnd  are  to  a  large  dc^gree  re- 
Mr  mucli  of  tlie   public   and    mistaken 
■pBDtific  collecting.     This  criticism  is 
5«pecially  directed  against  the  *  e^^- 
ho  ranges  in  calibre  and  purpose  from 
>gr,  who  gathers  eggs  as  he  does  pi>«tage- 
^ow-cards/  —  for  the  mere  purjxise  of 
SoUectioii,*  —  to  the  intelligent  oi'ilogist 
gist,  who  gathers  liis  eggs  in  sets,  pre- 
with   great   care,    with   tlie   stricteet 
correct    identification,    and    in    aeries 
show  the  range  of  variation  —  often 
—  in  egg«  of  the  same   sjiecies,   and 
additional  sets  for  exchange.    He  may 
aggregate  a  large  collection,  number- 
In  of  H|>ecie8.  and  thousands  of  sy^eci- 
In  general  the  same  species  is  not  laid 
rtM|uisitian,  and  the  seta  are  gathered 
ible  interrals  of  time  anil  from  a  large 


area  of  coimti'v.  A  Sf|uad  of  street-urchins  set 
loose  in  the  suhurlis  will  often  destroy  as  many 
nests  in  a  single  morning*B  foray  tui  a  coUec^tor 
gathering  for  strictly  scientific  purposes  would 
take  in  a  whole  6e^<;on,  and  with  far  more  harm^ 
ful  results,  because  local  and  sweeping.  Much  of 
the  egg-collecting  by  schoolboys  should  be  stopped, 
and  can  be  easily  chei^ked  under  proper  statutoi-y 
regulations,  as  will  be  explatnc^d  later  in  a  f»aper 
on  bird -legislation. 

The  scientific  coUei'tor,  a*»  already  intimated, 
is  charged,  in  some  quarters,  with  tlie  *  lion's 
share'  of  the  resfHinsibility  for  the  decrease  of 
our  song-birds :  %vith  what  justice,  or  rather 
injustice,  may  Ix*  e«-sily  .shown,  f^r  the  neces- 
Hary  statistics  are  not  difficult  to  obtiun.  Tlie 
catalogue  (jf  the  ornithological  department  of  the 
national  museum  numbers  rather  less  than  nO,(K10 
liird-skins.  This  record  covers  nearly  half  a 
ceiitury,  and  the  number  of  specimens  is  four 
times  greater  than  thnl  nf  any  other  museum  in  this 
country  ;  while  the  aggregate  numtier  of  all  our 
tither  public  museums  would  proliably  not  greatly 
exceed  this  numlx^r.  But  to  make  a  lilieral  esti- 
mate, with  the  chance  for  error  on  the  Kide  of 
exaggeration,  we  will  allow  8UO,0(HJ  birds  for  the 
pubhc  mu3€>ums  of  North  America,  one-half  of 
whicli.  or  nearly  one-half,  are  of  foreign  origin,  or 
not  North  American.  To  revert  to  the  national 
museum  coOection.it  shoidd  be  wtrited,  that,  wliile 
only  jmrt  of  the  si>ecimenB  are  North  American,  — 
say  about  two-thirds,  —  they  represent  the  work 
of  many  individuals,  extending  over  a  third  of  a 
century,  and  over  the  whole  continent*  from 
Aluska  and  Hudson  Bay  to  Mexico  and  Florida, 
and  from  the  Atlantic  to  the  Pacific.  Further- 
more, this  numlier—  llOjCMXl,  more  or  less  —  is  not 
the  number  DOW  in  the  national  collection,  which 
is  far  less  than  this,  thouEands  and  tliousands  of 
si)ecimen8  having  been  distrilmted  in  past  yeans  to 
other  muHeums  in  this  country  and  abroad. 

So  far  the  public  museums :  now  in  relatiOD  to 
private  cabinets  of  bird-skins.  Of  theee  it  is  safe 
to  t^ay  there  are  hmidreds  scattered  thrtjughout 
the  country,  containing  from  three  hundred  to  five 
or  six  lumdretl  e{.>ecimens  each,  with  a  few,  easily 
countefl  on  the  fingers  of  the  two  hands,  if  not  on 
a  single  hand,  numbering  tlve  or  six  tliousand 
each,  with  possihly  two  approitching  ten  thousand 
each.  Prolmbly  iriiljXMl  would  be  a  Uberal  e«5ti- 
mate  for  the  number  of  North  American  bird- 
skim  in  private  cabinets,  but,  again  to  throw  the 
error  on  the  side  of  exaggeration,  let  us  say  300,- 
OOt),  —  not,  however,  taken  in  a  single  year,  but 
the  result  of  all  the  collecting  up  to  the  present 
time,  and  covering  aU  piuts  of  tbe  CKintinent, 
Add   this  number  to  the  number  of  birds  in  our 
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public  museums,  less  those  of  foreign  origin,  and 
we  have,  allowing  our  exaggerated  estimates  to  be 
true,  less  than  500,000  as  the  number  of  North 
American  birds  thus  far  sacrificed  for  science. 
The  few  thousand  that  have  been  sent  to  other 
countries  in  exchange  for  foreign  birds  can  safely 
be  included  under  the  above  estimate,  which  is  at 
least  a  third  above  the  actual  number. 

We  have  now  passed  briefly  in  review  all  the 
agencies  and  objects  affecting  the  decrease  of 
our  birds,  save  one,  and  that  the  most  important 

—  many  times  exceeding  all  the  others  together, 

—  the  most  heartless  and  the  least  defensible, 
namely,  the  sacrifice  of  birds  to  fashion,  for  hat 
ornamentation  and  personal  decoration.  Start- 
ling as  this  assertion  may  seem,  its  demonstration 
is  easy. 

In  this  country  of  50,000,000  inhabitants,  half, 
or  25.000,000,  may  be  said  to  belong  to  what  some 
one  has  forcibly  termed  the  'dead-bird  wearing 
gender,'  of  whom  at  least  10,000,000  are  not  only 
of  the  bird-wearing  age,  but  —  judging  from  what 
we  see  on  our  streets,  in  public  assemblies  and 
public  conveyances  —  also  of  bird-wearing  proclivi- 
ties. Different  indiWduals  of  this  class  vary 
greatly  in  their  ideas  of  style  and  quantity  in  the 
way  of  what  constitutes  a  proper  decoration  for 
tliat  part  of  the  person  the  Indian  delights  to  orna- 
ment with  plumes  of  various  kinds  of  wild  fowl. 
Some  are  content  with  a  single  bird,  if  a  large  one, 
mounted  nearly  entire  :  others  prefer  several  small 
ones,  —  a  group  of  tlu*ee  or  four  to  half  a  dozen  ; 
or  the  heads  and  wings  of  even  a  greater  number. 
Others,  still,  will  content  themselves  witli  a  few 
wings  fancifully  dyed  and  l^espangled,  or  a 
wreath  of  grebe  *  fur,'  usually  dyed,  and  not  un- 
frequently  set  off  with  egret-plumes.  In  the  aver- 
age, however,  there  must  be  an  incongruous 
assemblage  made  up  of  parts  of  various  birds,  or 
several  entire  birds,  representing  at  least  a  num- 
ber of  individuals.  But  let  us  say  that  these  10,- 
000,000  bird-wearers  Have  but  a  single  bird  each, 
that  tbese  birds  may  be  *  made  over'  so  as  to  do 
service  for  more  than  a  single  season ;  and  still 
what  an  annual  sacrifice  of  bird-life  is  entailed  ! 
Can  it  be  placed  at  less  than  5.000,000  ? — ten  times 
more  than  the  number  of  specimens  extant  in  all 
our  scientific  collections,  private  and  public  to- 
gether, and  probably  a  thousand  times  greater 
than  the  annual  destruction  of  birds  (including 
also  eggs)  for  scientific  purposes. 

Fortunately,  perhaps,  the  supply  of  bird-skins 
for  decorative  purposes  is  not  all  drawn  from  a 
single  country,  the  whole  world  being  laid  under 
tribute.  The  ornithologist  recognizes  in  the  het- 
erogeneous groups  of  birds  on  women's  hats,  met 
with  on  every   hand,  a  great  preponderance  of 


North  American  species ;  but  with  them  are  n 
of  the  common  birds  of  Europe,  and  a  far  gn 
variety  from  South  America,  and  many  i 
Africa,  Australia,  New  Guinea,  and  India, 
on  the  other  hand,  it  is  well  known  that  our 
birds  are  exported  in  immense  numbers  to  Eui 
but,  whether  the  exportation  exceeds  the  imp 
tion,  it  is  impossible  to  determine,  from  lac 
proper  statistics. 

With  the  foregoing  facts  before  us  in  regai 
the  annual  destruction  of  our  birds,  it  is  nc  1< 
surprising  that  many  species,  and  even  genei 
birds,  are  fast  disappearing  from  our  midst 
sidering  tliat  this  slaughter  has  been  wage 
years,  but  with  rapid  increase  year  by  year 
not  rather  a  wonder  that  so  many  birds  an 
left? 

The  extent  to  which  this  destruction  is  a 
on,  and  in  what  ways,  in  the  immediate  vi< 
of  New  York,  is  indicated  in  a  subsequent  a 
of  tliis  series,  by  Mr.  Dutcher.  But  the  slau 
extends  in  greater  or  less  degree  throof 
the  country.  The  destruction  of  40,000  ter 
a  single  season  on  Cape  Cod  for  exportati 
million  rails  and  reed-birds  (bobolinks)  killec 
single  month  near  Philadelphia,  are  facts  that 
well  furnish  food  for  reflection.  The  swamp 
marshes  of  Florida  are  well  known  to  hav 
cently  become  depopulated  of  their  egrets 
herons,  while  the  state  at  large  has  been  for 
a  favorite  slaughter-ground  of  the  milliner's 
saries.  Tlie  present  winter  parties  organize! 
equipped  in  this  interest  are  said  to  be  i 
cuting  the  same  wholesale  warfare  agains 
birds  at  various  points  along  the  whole 
coast. 

But  why,  some  may  be  supposed  to  ask,  si 
the  slaughter  be  interfered  with  ?  Does  it  not 
profit  to  many  an  impecunious  idler,  who  re< 
so  much  per  head  from  the  *  taxidermist  *  fo 
freshly  killed  bird?  Do  not  their  prepai 
and  manufacture  into  the  gaudy  or  othe 
untasteful  hat-gear  give  employment  to  nu 
needy  liand,  and  add  materially  to  the  mill 
gains  ?  Why  is  not  their  use  for  personal  d€ 
tion,  a  la  sauvage^  as  legitimate  and  defensil 
their  use  for  food,  with  the  added  advanta 
being  able  to  utilize  decoratively  a  great  : 
si)ecies  otherwise  of  no  commercial  value  ? 
should  we  be  anxious  to  preserve  our  birds? 
they,  when  alive,  of  any  practical  value, 
they  contribute  in  any  way  to  our  pleasv 
well-being? 

In  regard  to  the  first  of  these  inquiries,  th< 
and  boys  really  get  little  more  in  the  averaj 
the  raw  material  than  enough  to  pay  thei 
their  powder  and  shot:    it   is  the   *  sport' 
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leir  real  re  wait! .  The  middle-men, 
and  manufacturers,  —  and  an  oc- 
JonaJ  gunner,  make  mofc»t  of  the 
:h  must  be  more  or  lefts  considerable  to 
II  to  nm  the  ^^untlet  of  public  opinion 
K:^caaional  riski?  of  pn)secution  in  their 
lerpnsee.  The  milliner  shareB,  of  course, 
of  the  tmde  m  such  supplies ;  but,  if 
not  used  to  such  an  extent,  other  and 
ig  decorations  would  be  adopted  in  their 
I  their  bii8ine»8  would  not  sulTer- 
iitig  the  latter  inquiries,  birds  may  be 
^e  a  practical  value  of  high  importance 
bathetic  value  not  easily  overesli mated. 
^neral  are  the  friends  of  man,  antl  it  in 
r  bet  her  a  single  species  can  be  named 
lot  more  beneficial  than  harmful.  The 
B  of  our  sn^er  birds,  numbeiing  hun- 
|)eciefi,  are  the  natural  checks  upon  the 
Itiplii^iition  of  insect-pests.  Many  of 
6ly  make  use  of  other  than  insect-food, 
f  06  shown  by  scientific  investigations 
lade,  def»end  largely  or  wholly,  during 
!>le  fieriiuls  of  the  year,  ufvon  an  insect- 
fen  the  ill-reputed  hawks  and  owls  prey 
mice,  grasshoppers,  and  other  noxious 
r  vermin,  some  never  molesting  the 
poiiltr5%  laid  others  only  exceptionally, 
nt  general  summary  of  the  subject,  it 
tfficient  to  say,  that,  while  the  beneficial 
f  birtls  vary  widely  with  the  sjLvecies, 
he  set  down  as  proven  to  be  immiti- 
jurioua.  With  the  decrease  of  birds  at 
is  note*!  an  increase  of  inscH'ts.  espe<?  tally 
jiiriotis  to  agriculture.  The  relntion  of 
li^iculture  baa  been  studied  as  yet  but 
J I  but  results  could  be  cite<l  which 
far  to  substantiate  the  alxive  statement 
^neral  utility.  It  is  a  matter  for  con- 
,  that  the  investigatifm  of  the  subject 
n  systematically  enteretl  npon  by  the 
^^^1  agriculture  at  Washington,  under 
HBb  of  experts  especially  fittiMl  for  the 

ofiaidered  aestheticallyp  are  among  the 
jeful  in  movement  ajul  form,   and  the 

tifuJ  and  attractive  in  coloration,  of 
II any  gifts  to  man.  Add  to  this  tlieir 
their  melodious   voices   and   unceasing 

charms  shared  in  only  small  degree  by 
forms  of  life,  —  and  can  w*e  well  say  that 
pared  to  see  them  exterminate* i  in  l>ehalf 

or  to  gratify  a  deptraved  t^iste  y  Says  a 
■iter,  **  A  garden  witlrout  flowers,  child- 
tout  laughter,  an  orchard  without  bios- 
y  without  color,  roses  without  jjerfume, 


And  the  United  States  are  going  straight  and  swift 
into  that  desert  crindilion." 

Indeed,  as  jirevionsly  note<l.  there  is  already  an 
encouraging  recognition  of  that  fact.  Here  and 
there  bird -protective  ttsisociations  are  being  formed, 
and  more  care  is  taken  to  secure  proper  bird-pro- 
tective legislation  :  but  the  iiublic  at  large  is  still 
too  a}>athetic,  or  too  ignorant  of  the  real  state  of 
the  case,  to  insist  up<m.  and  sujuiort  by  proper 
public  sentifnent,  the  enforcement  of  legislative 
ai'ts  already  on  our  statute-books.  The  American 
ornithologists'  union  has  moved  in  the  matter  by 
the  appointment  of  a  large  and  active  committee 
on  binl-protection,  which  is  at  present  liending  its 
energies  toward  the  difTusion  of  informatioci  amofig 
the  people,  in  the  hope  of  awakening  a  healthy  aen- 
timeiit  on  the  subject,  and  is  nlso  working  to  secure 
not  only  more  effective  and  intelligent  legislation » 
but  the  projier  enforcement  of  the  laws  enacted 
in  behalf  of  birds.  This,  too,  notwithstanding  a 
recent  \^Tnter  in  a  fiopular  magazine  characterize<l 
ornithologists  hs  being  among  the  worst  enemies 
binls  have,  and  to  whose  e^g-collecting  aJid  bird- 
stuffing  propensities  was  princiijally  attributed  the 
woful  decrease  of  our  song-birds ! 

In  England  the  same  rage  for  hat  decoration 
with  dead  birds  has  gone  so  far  that  anti-plumage- 
wearing  societies  haA^e  already  l)een  estabyshe<I  by 
the  more  intelligent  women  of  that  country  ;  and  it 
has  already  been  suggested,  apparently  independ- 
ently of  any  similar  action  abi-oad,  by  ladles 
themselves,  that  the  women  of  tliis  country  throw 
their  influence  in  a  similar  way  against  the  bar- 
l>jirous  custom  of  using  birds  for  personal  decora- 
tions. Much  could  doubtless  l»e  done  in  behalf  of 
the  birds  in  this  way  :  for.  once  let  it  come  to 
he  considered  vulgai'  and  in  *  bad  form  *  to  thus 
decorate  tme*s  iierson.  and  the  power  of  fasiiion 
would  Ik*  a  mighty  weaiw»n  in  defence  of  the 
birds. 

Of  all  the  means  tliat  may  be  devised  for  check- 
ing the  present  wholesale  bird-slaughter,  the 
awakening  of  a  proper  public  sentiment  canuot 
fail  of  l>eing  the  most  |x>werful.  Without  this, 
all  other  means  would  prove,  to  a  great  degree, 
jneffectual.  I^ws.  however  good,  cannot  be 
enforct»d  unless  backed  by  public  opinion.  To 
arouse  this,  it  seems  only  nec^essary  to  enlighten 
the  community  reapet^-ting  the  nature,  the  enor- 
mity, and  the  leading  cause  of  this  great  evil. 
The  following  articles  are  uitended  to  amplify 
and  elalx>rate  points  merely  hinted  at  in  this 
general  statement  —  to  give  a  bill  of  particulars 
for  certain  special  localities,  and  of  certain  phat^es, 
of  this  great  slaughter  of  the  innocents,  and  to 
show  the  njethods  adopteil  by  some  of  the  miscre- 
ants engaged  in  it,  J,  A.  ALLEN. 
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DESTRUCTION  OF  BIRDS  FOR  MILLINERY 
PURPOSES, 

It  is  difficult  to  gather  the  actual  statistics  of 
birdnsilaughter  for  millinery  purposes,  since  it  can 
be  done  only  at  the  expense  of  much  time  and 
labor.  We  see  on  every  hand  —  in  shop- windows, 
on  the  street,  in  the  cars,  and  everywhere  where 
women  are  seen — evidence  of  its  enormous  ex- 
tent. We  know  also  that  it  is  carried  on  more 
or  less  almost  ever^'where,  but  especially  in  the 
neighborhood  of  the  larger  cities,  or  at  points 
within  easy  access  from  them,  and  also  at  various 
distant  points,  which  are  visited  by  the  millinery 
taxidermists  or  their  agents  for  the  express  pur- 
pose of  supplying  the  demands  of  the  hat-trade  in 
bird-skins.  At  present  only  a  few  specific  details 
can  be  given,  relating  to  only  a  few  localities ;  but 
these  may  be  taken  as  illustrative  of  what  actually 
occurs  at  many  points,  respecting  which  the  facts 
are  known  oidy  in  a  general  way.  For  many  of 
the  data  here  given,  we  are  indebted  to  statements 
published  from  time  to  time  in  Forest  and  stream, 
the  well-known  New  York  weekly  journal  devoted 
to  field-sports  and  natural  history.  In  an  editorial 
on  *The  destruction  of  small  birds,'  published 
a  short  time  since  (March  6,  1884),  occurs  the 
following:  **We  know,  for  example,  of  one 
dealer  .  .  .  who,  during  a  three-months'  trip  to 
the  coast  of  South  Carolina  last  spring,  prepared  no 
less  than  11,018  bird-skins.  A  considerable  num- 
ber of  the  birds  killed  were,  of  course,  too  much 
mutilated  for  preparation,  so  that  the  total  number 
of  the  slain  would  be  much  greater  than  the  num- 
ber given.  The  person  referred  to  states  that  he 
handles,  on  an  average,  30,000  skins  per  annum,  of 
which  the  greater  part  are  cut  up  for  millinei-y 
purposes."  The  same  article,  in  referring  to  the 
destruction  of  birds  for  millinery  purposes  on  Long 
Island,  states,  that,  during  the  short  period  of  four 
months,  70,000  were  supplied  to  the  New  York 
dealers  from  a  single  village. 

A  writer  in  the  Baltimore  Sun,  of  about  the 
same  date,  gives  some  account  of  the  destruction 
of  birds  at  Cobb's  Island,  on  the  coast  of  Virginia. 
He  says,  **An  enterprising  woman  from  New 
York  has  contracted  with  a  Paris  millinery  firm 
to  deliver  during  this  summer  40,000  or  more  skins 
of  birds  at  forty  cents  apiece.  With  several  taxi- 
dermists she  was  carrying  out  the  contract,  having 
engaged  young  and  old  to  kill  birds  of  different 
kinds,  and  paying  tliem  ten  cents  for  each  si^ecimen 
not  too  much  mutilated  for  millinery  purposes.  .  .  . 
The  birds  comprised  in  this  wholesale  slaughter 
are  mainly  the  different  spec^ies  of  gulls  and  terns, 
or  sea-swallows,  of  which  many  species  in  large 
numbers  could  formerly  be  found  upon  this  island. 
But  now  only  few  of  these  graceful  birds  remain 


upon  Cobb's  Island  itself ;  and  the  pot-hunten 
rather  skin-hunters,  have  to  go  to  some  distaiK 
carry  out  their  cruel  scheme.  If  we  consider,  t 
with  each  old  bird  killed, —  and  only  old  birds  \ 
a  suitable  plumage, —  also  many  of  the  young  bi 
still  imable  to  take  care  of  themselves,  are  doo 
to  starvation,  this  wholesale  slaughter  becomes 
more  infamous  and  criminal." 

Cobb's  Island  was  formerly  one  of  the  most  u 
resorts  of  the  terns,  smaller  gulls,  and  other  si 
breeding  birds  along  our  whole  coast ;  but  n 
visitors  to  the  island  report  that  the  once; 
lous  colonies  of  these  birds  have  been  al 
completely  exterminated  by  the  wholesale  sla 
ter  referred  to  by  the  writer  of  the  forej 
extract. 

Similar  butchery  has  been  carried  on  alon 
sandy  shores  of  Cape  Cod,  /dso  formerly  a  i 
resort  of  these  birds ;  it  being  rexK)rted  that  4 
terns  were  killed  there  in  a  single  season  b] 
party  for  the  hat-trade.  At  points  where,  j 
years  since,  these  beautiful  birds  filled  the  air 
their  graceful  forms  and  snowy  plumage,  now 
a  few  pairs  remain. 

The  same  sad  havoc  has  been  wrought  witl 
egrets  and  herons  along  our  southern  shores 
statistics  of  which,  could  they  be  presented,  \^ 
be  of  startling  magnitude.  We  only  know 
colonies  numbering  hundreds,  and  even  thousi 
of  pairs,  have  been  simply  annihilated  —  w 
wiped  out  of  existence  —  in  supplying  th< 
haustless  demand  for  egret-plumes.  The  hero 
of  Florida  suffered  first  and  most  severely  ; 
the  slaughter  was  extended  to  other  portions  o 
Gulf  coast.  As  an  instance  of  the  scale  on  \^ 
these  operations  are  carried,  it  may  be  menti 
that  one  of  our  well-known  ornithologists,  ^ 
on  an  exploring  tour  in  Texas,  heard 
agent  of  the  millinery  trade  soliciting  a  sportt 
to  procure  for  him  the  plumes  of  10,000  ^ 
egrets.  Although,  in  the  present  case,  the  sj: 
man  had  too  much  humanity  to  become 
abettor  of  such  a  heartless  scheme,  the  inci 
serves  to  show  on  what  a  grand  scale 
destruction  of  these  birds  is  attempted; 
doubtless  the  agent  did  not  fail  of  eventi 
securing  his  coveted  plunder. 

Among  the  birds  most  in  favor  for  hat  decon 
are  the  various  species  of  grebes,  whose  soft,  f 
plumage  is  particularly  adapted  to  the  pur] 
being  of  durable  texture,  pleasing  in  effect, 
susceptible  of  being  readily  dyed  any  desired 
Grebes  are  used  to  such  an  extent,  that  the  so 
of  the  abundant  supply  was  not  at  first  evic 
owing  to  the  comparative  scarcity  of  the  bin 
the  Atlantic  states.  It  is  found,  however,  tha 
supply  is  derived  from  the  far  west,  mainly  1 
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ibe  Pacific  slope^  wheiv  theae  birds  are  more 
abttnilaDt.,  and  whence  their  skius  are  brouje^ht 
eajit  in  bales,  like  the  jieltriejs  nf  the  furrier,  or  the 
•Pobe«*  of  the  biBOti.  The  number  muwt  range 
far  Into  the  tens^  if  not  liundredSf  of  thousands 
annuallv. 

AnioDg  the  smaller  hitdn  it  it*  naturally  the 
br%ht<*r  colored  specjies  that  furnish  most  of  the 
ricttm^,  especially  the  orioles,  tanagers.  grosbeaks, 
ee^nr  w,ax-TiTngB,  bluebirds,  meadow-larks,  and 
gi  iL;ed  wo<xi fleckers.      No  even  appro xi- 

iii  : I te  can  be  given  of  the  number  saeri Heed. 

Only  thtir  conspicuous  abundance  on  hats  and 
boonets,  and  their  greatly  decreased  numbers, 
attest  the  slaughter  to  which  they  are  subjected. 
But  <»c«urcely  a  bird  can  be  named  —  from  the  rarest 
to  the  commonest,  from  the  plaine^it  of  the  spiu*- 
rows  to  the  most  goi^eously  arraye<l  ilenizeusof  the 
orrhard  and  forest,  from  the  tiniest  warblers*  antl 
hiuiin ling-birds  to  jays,  kingfishern,  cuckoos,  and 
the  larger  woodpeckers,  and  even  ptarmigans  and 
J  use  (in  fragments  or  entire),  and  the  hirgest  of 
shon^birds,  witii  bills  half  a  foot  in  length  (an 
ontr^  and  grotesque  effect  seeming  to  be  aome- 
tttneB  especially  sought)  —  that  is  not  to  be  met  with 
a«  nn  apf^endage  of  the  female  hea^l-dress. 

The  assemblage  of  diverse  and  incongruoiLs 
fonnii  si.imetime8  met  with  on  the  same  hat  is 
often  striking  in  the  extreme ;  birds  from  the 
oppofdte  ends  of  the  earth,  and  of  the  omithologi- 
c.t'  '  r  classification,  being  brooght  into  most 
it  >\is  combination,  viewed  even  from  the 

arti£iti».  at;ind-|>otnt.  Bearing  on  this  subject,  and 
Uiustratiug  the  nmge  of  taste  in  such  matters^  as 
well  VLB  the  extent  to  which  birdi*  are  usetl  for  hat 
fmb(41iiiihment,  may  be  given  the  following  inven- 
ry,  furnished  by  an  ornithological  friend,  of 
Hiat  recently  met  his  eye  in  a  Madison  Avenue 
hfirse^ear  in  this  city.  The  car  contained  thirteen 
wuinen,  of  whom  eleven  wore  birds,  as  follows  : 
{{)  Lead»  and  wings  of  three  European  starlings  ; 
entire  bird  (species  imknown),  of  foreign 
fS)  seven  warblers,  representing  four 
(4)  a  large  tern  ;  (5)  the  heads  and  wings 
'  three  shore-larks  :  (6)  the  wings  of  seven  shore- 
liirkw^  and  grass-finches ;  (7)  one-half  of  a  gallinule  ; 
(b>  a  small  tern  ;  (9)  a  turtle-dove  ;  (10)  a  vireo  and 
ft  jreUo^'-breasted  chat ;  (11)  ostrich-plumes.  That 
tfaJB  exhibition  was  by  no  means  exceptional  as  to 
ntiXDber  or  variety  is  obvious  to  any  one  who  has 
given  close  attention  to  the  ornithological  displays 
one  daily  meets  with  in  street-cars  and  else- 
wlieit*,  wherever  he  may  travel. 

Advertisements  in  newspapers,  by  milliners,  of 
till*  slioek  in  hand,  also  give  some  suggestions  of 
Uie  extent  of  the  traffic  in  wings  and  bird-skins  ;  it 
Mitg  not  uncommon  to  see  thotiaands  of  wings 


(plain  or  fancy,  in  natural  colors  or  dyed),  as  well  as 
thousands  of  bird-skins  (mounted  or  made  up)  and 
thousands  of  plimies  (dyed  or  plain),  advertised  by 
a  single  dealer,  while  the  dealers  themselves  num- 
Ijer  hundreds,  if  not  thousands,  in  each  of  our 
larger  cities.  Add  to  these  tlie  smaller  shops,  in 
country  and  city,  throughout  the  land,  and  we 
get  at  least  some  comjirehension  of  the  extent  of 
the  irartic  in  birds  by  the  miUiners,  and  the  support 
they  re<jeive  from  the  feminine  jjortion  of  our 
iKipulation. 

Hes[jecting  the  traffic  abroad,  we  learn  from  an 
English  authority,  that  there  were  sold  in  one 
auction*siore  in  London,  during  the  four  months 
ending  April,  \m^,  404,404  West  Indian  and 
Bra^cilian  bird-skins,  and  356,380  East  Indian,  be- 
sides thousands  of  Irapeyan  pheasants  and  birds- 
of-paradise. 

DESTRUCTION    OF     BIRD-LIFE     IN    THE 

VICINITY  OF  NEW  YORK. 

To  such  an  extent  has  the  recent  fashion  of 
using  birds  for  hat  ornaments  been  carried,  tliat 
the  waters  and  l>eaches  in  this  -vicinity  have  been 
entirely  dejiopulated  of  their  binls.  On  the  ooaat- 
line  of  Long  Island  the  slaughter  has  been  carried 
to  such  a  degree,  that  where,  a  few  years  since, 
thousands  and  thousands  of  terns  were  gracefully 
sailing  over  the  6urf-V»eaten  slu^re  and  the  wind- 
rippled  bays,  now  one  is  rarely  to  Ix^  seen. 

The  demand  for  sea-birds  of  white  or  delicate 
shades  of  color  was  so  great,  that  many  of  the 
professional  gunners  and  market-Hh«x)ters  gave  up 
their  usual  shooting  to  enter  up(>n  what  has  [>rov"ed 
to  be  a  war  of  extermination.  So  long  as  the 
t-axidermists  w^ho  work  for  milliners  in  the  large 
cities  would  take  all  the  birds  that  could  be  sup- 
plied, the  gunners  were  shooting  day  after  day, 
from  daylight  until  dark. 

In  the  spring  of  1884  the  writer  met  a  taxider- 
mist from  New  York  city,  who  was  then  on  a 
trip  along  the  south  side  of  Long  Inland,  for  the 
purpose  of  making  contracts  with  the  gunners  to 
supply  him  witli  a  certain  numl>er  of  birds  in  the 
flesh,  per  day.  He  had  facilities  for  making  up 
three  hundred  skins  daily,  and  was  trying  to 
ajrange  to  get  that  number  of  birds.  In  answer 
to  an  inquiry  as  to  whether  he  could  tinda  market 
for  such  a  number  of  skins  in  New  York,  he 
replied  that  he  had  no  local  trade,  but  that  his 
stc»ck  was  entirely  for  exjiort  to  France. 

Between  Coney  Island  and  Fire  Island  inlet 
there  are  many  marshes,  meadows,  and  low-lying 
islands,  which  for  years  liave  been  the  breeding- 
places  of  thousands  of  comnfion  terns  or  sea- 
swallows  ;   and  on   the  sandy  beaches  the  least 
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tern  and  pdpuag  ploTer  laid  their  egg»,  and  batched 
their  young.  Now  this  long  stretch  of  aiiintry  is 
as  a  waste  place,  for  the  hand  of  the  destroyer 
has  left  but  lone  remnants  of  what  was  once  a 
teeming  colony. 

Tlie  small  hamlet  of  Seaford  is  neitr  the  centre 
of  tliisditttrict^  and  ha«  contributed  largely  toward 
tlie  extermination  of  the  eea-s wallows.  One  of 
the  ni<H5t  active  gunners  of  this  place  informed  the 
writer  that  he  and  his  associates  had,  during  the 
early  summer  of  1883,  sent  to  market  over  three 
tliousand  terns.  The  slaughter  of  tliese  thousands 
for  hat  ornamentation  ia  in  itself  a  great  evil ;  but 
when  we  consider  that  the  fifteen  himdred  |iairs 
killed  would  have  each  prixiuced  an  average  of 
two  young,  or  an  aggregate  of  three  thousand 
additiVinal  birds  during  the  season »  it  becomes 
evidt'ut  that  the  \%Tong  is  far-reaching. 

In  the  vicinity  of  Moriches,  L.  L,  the  same 
character  of  marsh  prevails,  and  the  same  de> 
«truction  of  seabird-life  has  l*een  carried  on.  One 
of  the  resident  gunners  states  that  the  terns  are 
now  |)ractically  externiinatefl,  while  a  few  years 
since  it  would  have  been  an  easy  matter  to  shoot 
fifty  birds  during  a  forenoon.  An  observer  at 
the  eastern  end  «>f  Long  Island  informs  me  that 
the  *  summer  gulls  *  (common  terns)  have  greatly 
decreased  in  numbers,  and  the  few  that  are  left 
have  become  very  wild,  and  ditficuit  of  apjiroach. 

The  six)rtsman-pf3et.  Isaac  BlcLellan  of  Green- 
port,  LJ.,  in  a  recent  communication,  slates  as 
follows :  **  There  are  many  gunners  (not  siL>ortemen) 
whose  whole  business  seems  to  be  to  kill  off  the 
little  vc»CAliat»t  solely  for  the  sake  of  disi>osing  of 
their  skins  and  feathers  for  the  ornamentation  of 
ladies*  iKinnets.  If  those  good  women  <tnly  knew 
of  the  destruction  of  bird-life  that  their  love  for 
finery  occasions,  I  think  they  would  make  it 
unfashionable  to  wear  the  feathers  of  mmxlered 
birds,  Tliest'  gunners  point  their  weapons  chiefly 
at  the  gulls  that  haunt  our  shores,  and  I  hear  tliat 
they  sell  them  by  tliousands  to  the  New  York 
dealers,  at  gixxl  prices.  Formerly  I  used  to  see 
these  pretty  flutterers  in  countless  flocks  along  the 
l*ay  and  seashores,  but  now  they  seem  to  be  almost 
extinct.  The  bluefieb  fishermen  tell  me  that  this 
is  a  B*»rious  evil  to  them,  as  fonnerly,  when  they 
saw  these  hovering  flocks,  they  knew  that  the 
blnefish  were  there,  and  could  be  easily  secured. 
These  bird-exterminators  also  declare  bUxwiy  war 
against  most  other  fiue-plimiaged  birtls,  and 
gather  in  the  robin,  tlie  oriob^  the  blackbinl,  the 
meadow-lark,  cat  bird  ^  and  nearly  all  other  kinds 
of  birds." 

As  already  intimated,  the  slaughter  is  not  con- 
fined to  sea-birds  alone,  but  is  waged  with  the 
same  destructive  force  against  the  more  beautiful 


of  the  land-birds.     One  gunner  informed  me  thai 
during  the  winter  of  1888  he  shot  for  a  middhMuaTi 
over  a  thousand  cedaj-birds  (Ani|)eli8  cedrnrura). 
If  they  had  Ijeen  jiermitted  to  live  until  the  nril 
season  of  reproduction,  it  is  fair  to  assume  that  I 
each  pair  would  have  reareii  an  average  of  fit©  ] 
young,  or  an  aggregate  of  twenty*five  hundred  J 
birtls.     It  is  a  well-known  fact  tliat   cedar-binli 
are  very  voracious  eaterSf  and  feed  almost  ezcin 
sively,  during  some  months  of  the  year,  on  th^ 
sjian-worm,  canker-worm,  and  small  cm 
Tlie  damage  done  the  agricultural  inter* 
country  by  the  destruction  of  these  birds  is  tiiitir-J 
mous;  but,  when  we  midtiply  it  by  the  hundreiifj 
of  thousands  that  have  been  shot  for  tlie  same  pur** 
{XTse,  the  damage  is  beyond  calculation. 

An  ol>8erver  in  Long  Island  City  states,  that,  ia 
his  vicinity,  every  bird  of  bright  plumage,  such  i 
warblers,  woodpeckers,  thrushes,  oriole^^  etc.,  1 
shot  for  millinery  purpoaee.     In  New  Jersey  the 
same  wholesale  destruction  of  bird-life  was  carried  J 
on,  untU,  as  I   am  informed  by  the  Hon.   Joh 
W.  Griggs,  president  of  the  New  Jersey  t 
**  Tlie  complaint  came  up  from  all  parts  of  the! 
state,  of  tlie  decrease  in  the  number  of  song  and  J 
shore  binls.     Representation  was  made  to  me  tlifltj 
certain  j^reons  had  contracts  to  furnish  birtls  I 
the  thousands  to  taxidermists  in  Philadelphia  ai 
New  York,  and  tliat  they  proposed  to  gather  thei^ 
skins  in  New  Jersey.    The  bill  introduced  inli 
our  legislature   for  the  protection   of  the   birds j1 
passed  with  only  one  negative  vote,  and  the  effect  j 
in  my  own  kicality  [Paterson]  has  been  ejceeUeDt/J 

Another    inftirmant    states,    that,    during    thel 
summer  of  1882,  taxidermists  were   stationed  ntl 
Baraegat  and  Beach  Haven,  N,J.,  purclmsing  frotii  ] 
the  natives  every  thing  in  the  nature  of  a 
liird.    Terns  of  all  kinds  brought  ten  cents  each  J 
and  shore-birdrt  the  same  price.     Many  of  the  bay-T 
men  gave  up  stiiling  ploasure-iiarties,  and  hecamfll 
gunners,  because  this  business  was  more  remunera- 
tive :  as  high   as    fifty   dollars,  representing  Hve^ 
hundred  lifeless  birds,  being  made  in  a  week  bf 
some.      '*One    cannot    help    noticing    now  th«| 
scarcity  of  terns  on  the  New  Jersey  coast,  antl  I 
is  all  owing  tc»  the  merciless  destruction."    Beeirta 
the  birds  already  mentioned  as  being  immolated  t»n] 
the  altar  of  fa-shion,  thousands  of  crows,  purple 
grackles  (commonly  known  as  crow  blackbird<s)J 
red-winged   blackbirds,    and  snow-buntings, 
used  for  this  purpoee. 

A  New  York  taxidermist  informed  me  that  he 
had  in  his  shop  thirty  thousand  bird-skins  of  tin 
species  just   mentioned,  made  up  expressly  fti 
millinery  purposes.    Bhotdd  the  gunners  and  t 
derroists  bear  the  whole  blame?    I  think  not,* 
they  are  only  supplying  the  demand   created  by 
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*  lov#»  of  ornament.     Take  up  any  daily 

ii^qu^r,  and  one  can  Bee  such  iiemt»  an  the 

'  I  [  'I»ed  from  the  New  York  San  of  Dec. 

I  -■'<> :  '•  Miss  Bnuly  looked  exirem€4y 

'    '.  wHh   a  whole  neat  of  sparkling, 

in  tjR  in  hpr  hatr.  which  it  would  have 

-t   to  rlaeeify/'  arid  '*  Mth. 

powTiof  unrelieved  black 

M  r  I J  -  :    i  Tnl  a  winged  creature, 

i  1 1 1 H 1 ;  I V I  \  »f 'en  intended  for  noih- 

now.  reiMwed  amonf^theciurls  and  braidn^ 

/'    It  ifl  said,  •  Where  ignorance  is  blis«,' 

In?  "wriiie/     Perhape,  if  the  lady  in  ques- 

hare  «een  the  crow  during  ita  Ufetinie 

pon  and  feeding  on  the  decaying  carea^ 

she  might  ba^e  objected  to  the  aasocia* 

E»t'  (1  we  quote  from  the  Ijondon 

it  ing  the  humanity  of  England's 

t  aui  gJad  to  hear  that  the  queen  con* 

imusg  a  takase  censuring  tlie  barbar- 

ID  which  so  many  women  liave   lately 

wwuing  the  iKKJies  of  birds,  or  imrts  of 

I,  in  I^Minuets  and  hats  and  on  dresses, 

y  strongly  disapproves  of  thin  practice, 

late   has  greatly   increase*!,   which    is 

IBlng,  and  which  moat  assuredly  ought 

bed." 

p  th9  kdles  continue  to  demand  bird- 
_  unantAl  purpoeee,  so  long  will  the 
3  taxidermJets  undertake  to  supply  the 
avfore  tlie  initiative  in  the  movement 
Dtoction  of  birds  musrt  be  with  the 
»etbeart9,  and  mothers,'  and  not  alone 
'8  and  lawmakers. 

WiLUAM  DtJTCITKR, 


TION  OF  THE  EGOS   OF  BIRDS 
FOR  FOOD. 

Ions  living  at  a  distance  from  the  sea- 
any  idea  of  the  immense  deatructii>n 
by  residents  of  the  cotiat,  who  make 
Iftic  and  wholesale  n:)bbery  of  water- 
tfr  egj^  a  yearly  fiastime.     A  thought- 
it  warfare    has    been    waged » 
pi              '  of  all  bird-life  on  our  shores 
Ihe  face.     This  destruction  Iuih  lieen 
ch  an  eJtt4*nt.  that  mjiny  of  imr  water- 
is  gulls,  terns,  herons,  and  mIi ore-birds, 
p  scarce  where   formerly  numl>erless 
lddi«iJ  life  and  beauty  to  our  hnrboi's 
The  shooting  of  theae  lieautiful  and 
bamenl^  of  our  watej"-wa3's   for  mil- 
is  undeniably  one  cause  of  their 
great  as  is  tliis  cau«e,  it  is  in  no 
^irtle  to  the  deetniction  made  by  the 

^ itti^ JL ^ 


so-called    "  eggers/   in  their  unnual  forays  in  the 
name  of  food-hunting. 

My  scientirtc  explorations  during  Uie  last  ten 
years  have  taken  me  to  many  of  the  breeding- 
places  of  various  species  of  water-birds  ;  and  some 
facts  which  have  come  under  my  oliservatiou, 
illustrating  how  the  few  birds  still  to  1;h?  found 
along  our  eartensive  coast-lines  are  gradually  suc- 
cumbing to  tlie  slaughter,  may  prove  off  interest. 
Tliere  is  prol>ably  not  a  port,  pass,  or  bay  on  the 
entire  coast  of  Texas,  whuse  inhabitants  do  not 
regularly  devote  several  days  each  year  ti»  wlmt 
they  term  *  egging/  As  soon  as  the  *scouta'  or 
fishermen  report  the  birds  established,  and  laying 
their  eggs  on  tlie  inlands  and  Hctiuded  Vieaches,  all 
work  is  suspend  etl,  every  craft  is  pressed  into 
service,  and  everybody  is  off  to  assl'^t  in  the 
ghastly  sport  at  the  breeding-grounds.  Arrived 
at  the  desired  locality,  the  first  day's  work  is  that 
of  thoroughly  destroying  ©'very  egg  already  laid  ; 
and  this  ruthless  sacrifice  of  thousands  of  eg^s 
is  made  before  any  are  sec^ured  by  the  robbers, 
that  they  may  avoid  canning  awaj'  any  partially 
incubated  ones.  Returning  to  their  boats  after 
this  work  of  destruction,  the  perpetrators  remain 
in  hidinj^,  or  quietly  saU  al)out  the  lagoons,  until 
the  next  day,  by  which  time  the  distracted  birtla 
that  had  not  laid  their  full  complement  of  eggs 
when  frigbtened  away  by  the  intruders,  and  who 
had  'Jieantime  been  hard  pressetl  to  de^Misit  their 
treasures,  will  have  laid  many  thousands  of  eggs 
in  the  ver\^  face  of  destruction.  Two  or  three 
days  are  now  devoteil  to  gathering  the  fi-eshly- 
laid  eggs,  and  to  stowing  them  away  in  l>arrels 
and  tubs  in  the  boats.  All  eggs,  from  an  inch  in 
diameter  upwards,  are  taken,  excepting,  i>erhaps, 
those  of  the  pelican,  whose  eggs  are  too  fishy  for 
any  stomach.  I  have  known  of  boat»  which 
came  a  distance  of  over  a  hundre<l  miles  to 
gather  these  eggs,  cruising  from  reef  to  reef 
until  they  had  secured  a  gr>od  load.  For  days 
after  the  return  from  the^  expetlitions,  the  sliojia 
idong  the  coaist  expose  quantities  of  bird's  eggis 
for  sale,  which  are  disposeil  of  cheaply,  accnrding 
to  size.  As  these  eggs  of  wild  birds  are  umch 
more  fragile  than  those  of  domestic  fowb,  a  very 
hu-ge  proportion  of  them  are  broken  l>y  the  rough 
handling  they  receive  t»efore  they  reaf-h  tlie  mar- 
ket*. No  doubt  more  eggs  are  thus  waited 
than  are  eaten;  and,  unless  one  is  familiar  with 
the  breeding-places  of  these  birds,  no  idea  can 
lie  formed  of  the  apiitiUlng  extent  of  tliis  yearly 
destruction.  I  examined,  before  the  eggers  had 
reached  it,  one  of  a  group  of  RTassy  islands  or 
flat8,  alwiut  the  size  of  a  city  hl^x^k,  on  which 
were  bree<ling  not  less  than  ten  thousan<l  birds, 
consisting   chiefly   of    gulls,   terns,   and   herons: 
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and,  as  each  pair  lays  three  or  four  egg^,  here 
were  at  leaat  fifteen  or  twenty  tboitsaud  eggs  on 
one  snmU  island.  Now,  when  one  remembers  that 
there  are  hundreds  and  prt>bab]y  tlioiLsands  of 
such  resoi1»»  where  the  birdii  are  ammally  robbed, 
what  must  be  the  liavw,  the  cruelty,  and  the  un- 
warrantable Baerifioe  of  these  harmless  birds  1 
la  it  any  wonder  that  the  birds  are  shy,  and  hate 
the  very  si^ht  of  man  ?  Is  it  not  aUmt  time  that 
the  bird's  side  of  the  question  was  not  only  do- 
fende<l,  biit  strenuoualy  chji  in  pinned  V  TJie  elTtM^t 
of  thiii  heartleaa  and  t'old-blvKKJed  trampling  upon 
the  domestic  inytinrts  of  birds  is  not  calculated  to 
encourage  amicable  and  gocial  relations  between 
them  and  man^  but  quite  the  cx>ntrar)%  as  the 
following  oljservation  will  show. 

I  have  seen  laughing  gulls,  and  royal  and 
Caspian  terns,  upon  being  driven  from  their  nest«, 
deliberately  dash  at,  and  destroy  with  tiieir  bills, 
every  egg  exposed  in  the  vicinity  of  their  ne«ts, 
not  excepting  those  of  tht^ir  own  species.  Their 
ver3'  nature  seems  changetl  by  tlds  heartless  per- 
»ecutioo  ;  or,  reepgnixing  the  purpose  of  man's 
invasion,  they  intelligently  and  deliberately 
attempt  t^>  thwart  his  purixisea  by  destroying  the 
prize  he  covets*  Such  in  the  influence  man  exertj* 
over  these  intelligent  and  i*ensecutc*d  birds,  instead 
of  making  friendly  advances  to  them,  and  by 
kindness  encouraging  in  them  their  naturally 
docile  and  amiable  proj>ensitie8.  How  strongly  in 
contrast  is  this  with  the  pleasant  sight  at  lieneva, 
SwntJverland,  where  happy  crowds  of  visitors 
delight  in  giving  crumbs  to  the  friendly  gulls  that 
flock  alxjut  the  bridges,  feetlitig  idmost  from  the 
very  hands  of  the  people  I  There  iw  no  reasi:»n  why 
the  gulls,  terns,  herons,  antl  other  water-l»irds 
should  not  constitute  one  of  the  chief  attTactions 
at  om-  seaside  restarts,  enlivening  them  with  their 
grace  and  beauty* 

In  regard  to  the  i>rofit»  of  the  *  egging  business,' 
I  doubt  if  even  the  mcjst  suct^essful  '  egger '  can 
make  as  much  money  as  he  ^  ould  have  done  liad 
he  stuck  to  his  regular  and  nnich  more  prawe- 
worthy  L>ccui>ation.  Tlie  quality  of  wild  bird's 
e\s:f[;^  irf  inferior  to  thiit  of  the  eggs  of  the  domestic 
fowl,  and  conHe<]uently  their  price  is  low,  and 
frequently  barrels  of  them  are  thrown  away  ViA 
unsalable.  This  de*?t ruction,  therefore,  has  no 
excuse  in  necessity  as  a  source  of  food-sup[>ly. 

If  H  tithe  of  the  truth  were  known  tliroughout 
the  country  at  large,  concerning  the  sacrifice  of 
bird- life  in  the  names  of  *  biisiness/  *  enterprise,' 
*  food,'  *8i)ort,'  and  what  not,  from  Maine  to 
Mexico,  and  from  California  to  Alaska,  there  would 
be  such  a  cry  of  remonstrance  as  would  make  the 
bird -destroyers  hang  their  heads  for  shame. 

Another  fact  not  generally  known  beyond  the 


scene  of  its  occurrence,  relating*  bower 
the  destruction  of  young  birds^  rallier  th 
eggs,  may  be  here  stated,  which  for  d0 
•  enterjirise  *  exceeds  any  thiirg  I  hat  lias  < 
under  my  notice.  In  1877,  and  also  in  1^8, 
studying  the  birds  about  Curpus  ChriiAi  E 
Texas,  I  examined  a  low  grass-flat  called 
Island,  so  named  on  account  of  the  numta 
brown  pelicans  that  liad  for  years  taken  < 
their  brfH?ding-place,  t-o  the  exclusion  of  sU 
sjieciee.  Here  many  tliouaauds  of  the 
birds  were  temliiig  their  eggs  and  young,  I 
in  such  numbers  that  one  could  step  orl 
from  nest  to  nest,  over  nearly,  if  not  quit 
squall  yard  of  the  island.  Four  yeans 
cniis«?d  over  the  same  coiu"»e,  and  notic 
the  {M^licans  had  deserted  this  gra^y  island  c 
and  were  scattered,  in  diminished  numlM 
other  islands  which  were  not  occupied  b|| 
when  I  made  my  former  trijia.  On  inquiriij 
the  cauHc  of  this  change,  I  learned  frompr 
citizens,  that  two  or  three  enterjjrising 
had  conceivecl  the  idea  of  making  their  foru 
from    |x*lican-oil,  and    had   erected  ~ 

shanties  on  the  mainland.  They  went 
island  in  question  in  large  boats,  and 
cargties  of  yoimg  i>elieans  in  all  sta|£«s  of  % 
and  Iwiled  them  u|>  for  their  oil.  Tlie  onl|| 
faction  I  could  get  from  the  history  of  this  { 
ment  w*as,  that  t  he  men  could  not  sell  Uit»  i 
had  nothing  but  their  nefarious  labor  fa 
])ains.  Think  of  the  enormous  aacritice  of 
a  fcxjlish  ex|>eriment  I  This  heartless  sla 
is  hardly  equallisl  in  cruelty  by  the  so-calk 
of  the  luiion  troops  during  tlie  war 
secession,  who,  while  idly  lying  in  transp 
the  fjasses  along  the  coast,  amused  tliemselv«< 
fastening  a  fish  to  a  plank  which  w*as  so  w% 
as  to  be  quite  submerged  :  they  w*ould  then  j 
the  peUcans  <live  for  the  fish,  while  bcti 
freely  intenOianged  as  to  the  proliahihty  of  1 
getting  a  broken  neck,  with  the  odds  de 
in  favor  of  the  death  of  the  ].ielican.  Imitai 
%vithout  numl>er  might  lie  given  to  sliow  tlia 
uncht/<*ked  by  law,  will  ruthlessly  dest 
very  thjnjy;s  most  useful  to  him  if  preeer 
protected, 

Tiie  question  may  l»e  luikeil,  What  are  \n 
corriioTJints,  gulls,  terns,  and  herons  good  f<| 
may  l>e  answered.   If  for  nothing   else,  th 
g<>xl  to  k>ok  at  tmd  to  give  life  and  beauty] 
shtires  and   bays.      They   most  assuredly 
harm  :  on  the  contrary,  they  are  the  scaven 
the  shoal  waters  of  our  shores,  as  tlie 
are  of  the  land  ;  and  if  it  were  not  that  the^ 
birds  keep  in  check  the  su[)eralmndance  of  \ 
valueless  fishes  and  other  animals  that  niultl 
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pnMilgtous  numbers  in  t\w  shallow  waters, 
Hs^jCHi^ally  in  warm  climates,  such  a  stanch  would 
arisp  f  rt»in  the  excess  which  would  necessarily  \w 
mmAn&d  up  on  the  shores,  that  all  huiuan  exiHteuce 
nlKiut  the  l)tajs  would  he  out  of  the  €|uestiuti« 
Kiiiure  adroirabtj  provide*  a  check  to  an  over- 
jiply^  us  well  aa  a  protection  to  those  weak  in 

ahers,  and,  if  mankind  interferes  trni  nuich 
with  tJie  harmony,  retribution  will  siu-ely  ItiUnw. 
Matiy  ot  our  birds  are  fast  goinp  the  way  of  tfie 
liiacm*  net-er  to  retiun.  If  men  were  not  held  in 
check  by  public  opinion  and  the  jiecessary  laws. 
ottr  land  would  soon  be  as  barren  of  all  animal 
lift;  ns  are  the  phiifis  of  bisons.  In  our  ^j^reed, 
dt*»tructiveness,    and   lack  of    thouj^ht     for    our 

jre  comfort  and  happiness,  we  an?  not  s<»  very 
io   advance  of   the  8outh-8ea  islander,   who 

BtiS  Ids  cocoaimt.  and  has  not  the  jiatience  to 
let  it  grow^  and  yield  a  thousand- fold,  but  s«>on 
dij;^  it  up  and  eats  it,  fearin*^  lest  he  lowe  it  alto- 
getlier,  and  then  wondet^  why  other  tslands  are 
mofe  favored  than  his  own,     Geo.  B.  Hknnett. 


THE    RELATION   OF   BIRDS    TO    AGRI- 
CULTURE. 

The  utility  of  the  so-called  insect!  vorous  birclB  — 
liy  which  are  commonly  meant  species  which  feed 
almotit  exclusively  upcDn  insects,  like  wood-peck- 
er?i,  fly -catchers,  swallows,  vireos,  warblers,  and, 
in  les©  degree,  the  thrushes  —  Ims  never  been  seri- 
oa^Iy  questioned.  The  extent,  however,  to  which 
oUier  species  pubeist  upon  an  insect-diet  is  not 
g^iief&lly  known  or  even  suspected.  Recent  inves- 
ligatton^  respecting  the  food-habite  of  many  of 
uur  binis  show  acme  surprising  results,  highly 
favorable  to  the  species  investigated.  It  lias  been 
found,  for  example,  that  all  birds  are  to  a  large 
degree  Insectivorous,  including  hawks  and  owLs, 
And  even  plovers  and  sandpipers.  Professor 
Aug  hey,  in  his  report  on  the  food  of  the  birds  of 
Kebniska,  published  in  one  of  the  refKirts  of  the 
U.  S,  entomological  commission,  calls  special  at- 
tention to  the  importance  of  not  only  these  birds, 
but  the  different  species  of  the  grouse  family,  as  a 
check  upon  the  grasshopper-scourge. 

The  great  importance  of  the  smaller  birds  in 
general,  including  the  song-birds,  as  a  check  niM>n 
the  undue  increase  of  insect- life,  and  consequently 
ll*e  desirability  of  their  strenuous  protection,  being 
welKnigh  universally  conceded,  attention  will  tw 
briefly  called  to  certain  species  hitherto  more  or 
less  generally  under  ban  as  injurious  to  agricul- 
Ittrev  «iwi  whose  destruction  is  considered  praise- 
worthy. Foremost  in  this  categor>'  are  hawks, 
owk,  crows,  and  ja>s.  The  robin,  the  brown- 
Uiniaber,  the  catburd,  the  chewink^  and  the  various 


kinds  of  blackbirds,  are  also  exeludeil  from  pro- 
tection under  the  bird -laws  of  most  of  the 
states.  Crows  are  accused,  with  some  justice,  of 
depredations  upon  the  young  corn,  and  of  now 
and  then  robbing  a  stray  hen's  nest,  or  of  gobbling 
up  a  young  chicken.  These  last  enumerated  mis- 
demeanors are  exceptional,  too  rare  even  U*  re- 
iiuire  formal  notice*  The  depredations  upon  the 
young  com  are  easily  guarded  ngainst,  as  a  BmaU 
quantity  of  grain  thrown  uiwn  the  ground  is 
greatly  preferred  by  the  crows  to  the  few  kernels 
they  can  acquire  by  pulling  that  which  has  been 
planted.  Many  farmers,  indeed,  consider  it  much 
more  to  their  interest  to  feed  the  crows  for  a  few 
days  than  to  destroy  them,  recognizing  the  fact 
that  at  all  other  times  they  are  among  their  l>est 
allies  ;  their  food  consisting  largely  of  grasshop- 
pe^^,  cut- worms,  and  other  noxious  insects.  Why 
the  jays  have  been  talxioed  is  hard  to  explain. 
their  pilferings  being  at  most  of  a  trivial  charac- 
ter, while,  a ii  destroyers  of  noxious  insects,  no  binJs, 
it  may  be  safely  said,  art-  more  iD>p<:>rtant.  The 
other  species  named  above  (aside  from  the  hawks 
and  owls)  are  well  known  to  levy  tribute  on  the 
small  fruits  of  the  garden,  the  robin  particularly, 
to  a  Fomewliat  gerious  extent ;  while  the  catbird, 
brow n-t bra*; her,  and  chewink  not  nnfreciuently 
pull  tlie  com  planted  near  the  thickets  they  in» 
habit.  Olher%vipe  ihe^e  species  are  among  the 
most  useful  of  our  birds,  whose  services  are  to 
such  an  extent  recognized,  that  opinion  is  divided  — 
even  among  thtjse  who  suffer  most  frcm  their  dep- 
redations —  on  the  subject  of  whether  or  not  they 
are.  during  the  shoU  perioti  of  the  fruit-reason, 
to  lie  treate*!  as  outlaws.  In  certain  fx>rtiou3  of 
the  country,  particularly  in  the  south,  the  depre- 
dations of  the  blackbirds  upon  tl»e  grain  and  rice- 
fields  are  of  serious  character  ;  but  throughout  at 
least  three-fourths  of  the  states  there  is  certainly 
no  good  reason  for  destroying  thew*  otherwise  use- 
ful birds. 

Hawks  and  owls,  from  time  immemorial,  have 
been  treated  as  foes,  and  leg:itiraate  targets  for  the 
rifle  or  shot-gun  on  all  occasions ;  their  destruction 
having  lieen  not  unfrequently  encouraged  by  the 
offer  of  bounties  from  the  public  treasury  for 
their  heads.  Of  late,  frequent  protests  have  l^een 
raised  against  this  indiscriminate  t^  laugh  let. 
These  protests  come  mainly  from  onuthologista 
who  have  studied  their  food-habita,  and  become 
convinced  that  their  destruction  is  not  only  uiuie- 
ceasary,  but  unwise.  A  number  of  published  pro- 
tests might  l>e  here  cited,  did  space  (jerniit,  based 
on  actual  knowledge  of  the  facts  in  the  vase*  and 
giving  statistics  of  the  cAitents  of  stomachs  of 
many  examples  of  different  species  of  birds  of 
prey.     Only  a  few  of  the  statistics  at  hand   can 
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be  here  presented.  Mr.  B.  H.  Warren,  a  well- 
known  ornithologist,  in  a  paper  entitled  •  Wbat 
hawks  eat/  publisbed  in  a  recent  refiort  of  the 
Pennsylvania  l)oarfi  of  agriculture,  states,  respect- 
ing tlie  red-tailed  hawk  (Buteo  borealia),  —  the 
'  hen-hawk  *  par  e^rceUence  of  eastern  North 
America,  —  that  an  examination  of  the  ft<3m«chs 
of  one  huDdred  and  one  examples  of  this  species 
"  revealed  in  eightj-one  chit^fly  mice  and  small 
«|uadrupedB.  also  some  small  birds  ;  nine,  chickens  : 
three,  quail ;  two,  rabbits  ;  one,  a  f>art  of  a  skunk  : 
one»  a  red  squirrel :  one,  a  fp^y  squirrel :  three, 
snakes.''  In  the  stomachs  of  thirty -four  r€<l-ghoul- 
dered  hawks  (B.  lineatus)  examined  were  found, 
in  twenty -three,  mice,  small  quadrupeds,  grass- 
hoppers, and  coleopterous  inseota  ;  in  nine,  frogs 
and  insects  ;  in  the  remaining  two,  small  birds, 
hair,  and  orthopterous  insects.  Of  twelve  broad- 
winged  hawks  (B,  iatisaimus),  four  contained 
mice  ;  tbree^  small  birds  ;  four,  frogs  ;  one,  cray- 
fish and  insects.  The  contents  of  the  stomachs  of 
twenty*nine  sparrow-hawks  (Falco  sparverius)  was, 
in  fifteen  cases,  principally  mice  with  traces  of 
various  insects ;  in  six,  grasshoppen? :  in  two, 
c^jJeoptera  and  grasshoppers  ;  two,  meadow-larks ; 
four,  Bf>arrowB,  Nine  rough -legged  hawks  (Archi- 
buteo  lagopus  sancti-jobannis)  examined  had  all 
fed  exclusively  upon  field-iiitc^.  Of  eleven  marsh- 
hawks  (Circus  hudsonius),  the  stomachs  of  five 
contained  mic^ ;  of  two,  small  birds  ;  *>f  three, 
frogB ;  the  other,  grasshoppers  and  rabbit*s  hair. 

The  havvks  of  the  genus  Accipiter,  on  the  other 
hand,  present  a  Imd  record:  fourteen  out  of  twenty- 
four  Cooper's  hawks  (A.  Cuoperi)  being  found  to 
contain  chickens,  seven  others,  birds,  and  three, 
only  mice  and  insects.  Of  sharp-?ihinnerJ  hawks 
(A.  velox),  four  out  of  fifteen  contained  chickens  ; 
nine,  small  birds ;  one,  mice  ;  and  one,  in??ecfcs. 
On  the  other  hand,  it  is  known  that  several  other 
species  of  the  hawk  family  feed  almost  exclusively 
uixDn  insects,  mice,  snakes,  and  fmgs. 

Careful  examination  of  the  contents  of  stomachs 
of  owls,  of  which  the  results  have  been  published, 
show  that  fif*ld-m*ce  constitute  their  prineijial 
fixxi,  and  that  grasshoppfrers  and  other  insects 
enter  largely  into  the  diet  of  all  the  smaller 
speciej^.  Tlie  larger  species  add  to  their  usiit\\ 
fare  of  mice  and  the  smaller  mammals,  mcmy 
grouse  and  rabbits. 

In  short,  enough  is  known  of  the  regimen  of 
our  rapacious  birds  to  show  that  they  are  only  ex- 
ceptionally harmful  to  the  farmer;  their  infrequent 
raids  —  mostly'  by  a  few  species  —  on  the  poultry 
being  much  more  than  offset  by  their  destruction 
of  mice,  grasshopp^,  and  other  injurious 
insects. 

In  this  coinnection,  reference  may  be  appropri- 


ately made  to  the  tetters  from  farmers  and  fruii^ 
growers,  as  well  as  hird-loveps^  from  various  parti* 
of  the  country,  addressed  to  the  committee  of  tbr 
American  ornithologists'  union  on  bird-protection, 
detailing  the  vast  injury  ibey  recognize  as  result- 
ing  to  agriculture   from   the  present   wholesale 
slaughter  of  birds.     An  ejttract  from  a  letter  frr»»ii 
a  farmer  in  Dexler,  Mich.,  will  indicate  the  gen* 
eral    purport    of  the«ie    communications.     **TlieJ 
destruction  of  birds  has  Wen  and  is  carried  ml 
here  to  such  an  extent  that  it  is  boxdly  possible  Ui| 
raise  any  kind  of  fruit;  even  the  grapeSt  t^  well  is 
the  apples,    being  too   wormy   for   use  or   ^e. 
Boys,  and  even  sires  of  fatniliee,  but  not  men,  go . 
out  and  shoot  swallows,  robins,  larks,  etc.      Iw 
makes  no  difiFerence  if  they  are  nesting  ;  and  many| 
a  nest  of  young  birds  have  stJirved  on  at-*count 
their  parents  lining  shot.     And  the  small  boy  with 
his  sling-sbot  destroys  many  —  and  all    for  thf 
desire  to  mur<ler.    .    ,    ,    There  in  a  law  to  pro-1 
hibit  all  this  ;  but  those  who  could  enforce  it  take  ' 
no   interest   in   the  matter.     Not  a  single  pereoo 
saves  the  skins  for  gain  :    the  birds  are  thrown 
aw^ay,  or  left  wher©  they  fall.     I  have  protested 
against  the  cruelty,  but  to  no  purpose,  except  ia 
a  few  instances.     The  game  and  bird  laws  sbouldi 
be  enforced  by  men  appointed  for  the  purpoe^I 
who  should  receive  a  salary,  so  that  they  tnafi 
umke  it  a  business.'* 

BIRD-LAWS, 

M<  1ST  of  the  states  and  territ<iries  have  on  1 
Htatute-books  laws  for  the  protection  of  game  i 
rtiih.  regulating  the  season  of  hunting  and  fistiiiif 
and  jiro^'iding  penalties  for  the  taking  of  game  c 
fish  during  certain  portions  of  each  year,  or.  i 
imrticular  cases,  for  a  series  of  yeans.     These  !«>« 
an^  intendt'd.  in  most  cases,  to  give  protection 
•  useful '  birds,  in  addition  to  the  game-biwls,  j 
their  nests  and  eggs,  at  all  seasons.     In  gen^ 
these  laws  are  crude  and  unsatisfactory  so  far  l 
they  relate  to  supposed  useful  binls.  and  also  Ifl 
relatirm  to  many  others   which   are   either  pn 
te<'teil  merely  during  certain  months,  or  not 
all,  as  is  the  c^se  with  many  of  the  marsh 
shore  inlmbiting  8i*ei?ie»,  such  as  the  herons,  1 
gulls,  etc.     Most  nf  the  laws  exclude  from  prot4 
tion  all  haw^ks  and  owls,  crows,  jays,  and  blacll 
birds,  and,  in  some  cases,  robins  and  other  kind 
of  song-birds,  woodpeckere,  etc,     A  few  of 
law^  make  proi-ision  for  collecting  bu-ds  and  the 
eggs  for  scientific  purposes,  often  in  a  lax  ' 
but  occasionally,  as  in  Maine,  with 
stringency;  while  the  new  bird-law  of  New  Je 
prohibits  the  destruction  of  song-birds,  their  ne 
or  eggs,  for  any  purpose  whatever.     Def ectif^  i 
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Qt  iawft  now  generally  are»  they  would, 
[ighly  enforced,  prevent  the  disgraceful 
er  nuw  stj  general,  and  tintrammellecl  by 
interference.     As  already  so  many  timei^ 
,  in  thia  aeries  of  pa|>ers,  the  fault  is  nf»t 
lAck  of  Liws,  or  inadequate  legialation,  as* 
ence  of  nearly  all  etTort  ti»  iiiteriKJse  any 
legal  or  otherwise,  in  the  way  of  free 
e*r.     80  apathetic  is  the  public  in  alt  that 
to  bird-protection,  that  prosecution  under 
i' protection  statutes  requires,  on  the  part 
f  prosecutor,  a  considerable  amount  of  moral 
'  to  fa«:^»>  the  frown  of  public  opiiiii>iK  the 
gmnent   of    motive,   and   tlie   enmities  such 
Cition  IH  sure  to  engender. 

of  Jthe  bird -laws  are  alxjve  improvement. 

I  so  far  us  they  relate  to  the  prot»H*tii»n  of 

pis ;  but,  in  re^jjecl  to  the  nrm-game  binls, 

-(uire  more  or  less  change.    If  possible* 

f  well  to  have  uniforui  laws  tlirt»ughout 

he  Btntcs  and  territories,  varjiiig  only  in  re- 

t  t»i  the  time  of  the  cloee  season^  and  sucb 

^points  as  dilTerence  of  season*  kind  of  game 

' e«»fjec'ially  [irotect^d,  etc.,  according  to  local 

tions«     At  prt^«ent,  certain  birtls  are  protected 

which  are  outlawed  in  othei^,  or 

game-birtis   iu  some,   and  not   so 

!  in  others, 

as  regards  legislation,  may  well  l>e  di- 
into  two  claaees, — game-birds,  and  bird.'^ 
are  not  such  ;  and  the  laws  relating  to  each 
lliould  be  separate  and  distinct.  The  ganie- 
phould  be  left  U>  the  care  of  8])ortsmen  and 
firotective  associations,  since  self-interest  itn 
of  the  more  intelligent  si^»ortsmen  will 
'  more  or  less  wise  legislation  ffjr  tlie  pres- 
of  the  birds  on  which  their  spjrt  flepcnds, 
I  respect  to  game-birds,  public  opinitju  sboiild 
far  enlightened  aa  to  setmre  the  enforce- 
[>f  proper  legislative  enactments  ;  which  is 
pnsly  not  the  case  at  present.  All  other 
iliould  tie  left  to  the  care  of  hird-lo vers  and 
aitiu-ianH,  who  should  nee  that  i»roiM*r  laws 
tit  preservation  are  not  only  enacttnl,  but 
mforced.  As  already  shown  in  preceding 
of  this  Supplement,  those  who  know  Ijest, 
iving  scientifically  investigated  the  subject, 
ivinced  that  none  of  our  native  birds  should 
ilawed  as  nni|unlifiedly,  or  even  to  any 
\  degree,  injurious.  A  few  exceptions  might 
[le,  were  it  yiracticable  ;  but.  in  tlie  general 
ace  of  legislators  and  of  tlie  public  gcneral- 
Lheir  inability  to  nuike  pro]w»r  distinction 
ubiiity  to  recogniite  by  jiroper  names 
f  of  hawk,  for  instance,  from  another,  — 
f  way  is  to  attempt  no  such  discrimination 
4on.      The  slight  harm  resulting  from 


protecting  half  a  dozen  siieeiee  more  or  less  harm- 
ful would  be  more  than  offset  by  the  indiscrimi* 
nate  destruction  which  would  necessarily  result 
from  such  a  lrM>phole, 

The  reason  for  keeping  legislation  respecting 
game-birds  distinct  from  that  relating  to  the  other 
B(*ecies  is  mainly  to  avoid  conflict  of  interests 
respecting  such  legislation,  which  is  more  or  less 
sure  to  follow  in  any  attempt  at  combined  legis- 
lation respecting  all  birds  in  one  act.  Sporta- 
njen*H  clubs  and  game-protective  associations  in 
attempting  to  provide  proper  game-laws  often 
find  ptrong  opponents  in  the  game-dealers  and 
market-gunners,  who  often  succeed  in  defeating 
judicious  legislation.  If  all  birds  are  treated 
under  the  same  act,  attempts  to  improve  the  por- 
tions of  such  acts  i\s  relate  to  useful  birds  are 
often  prevented  through  opposition  to  certain 
clauses  of  the  game-sections  obnoxious  to  pot* 
hunters  and  game-dealers,  as  lias  recently  been 
the  ca-^e  with  attempted  judicious  amendments  to 
the  bird-laws  in  the  state  of  Massachusetts. 

There  should  also  be  some  provision  for  collect- 
ing birds,  tbeir  nests  and  eggs,  for  scientific  pur- 
poses, in  Ixdialf  of  our  natural  history  museums 
and  of  scientific  progress  in  ornithology.  As 
already  shown  in  these  articles,  the  birds  de- 
stroyed in  the  interest  of  science,  notwithstanding 
the  outcry  to  the  contrary  from  certain  sources, 
are  relatively  few  in  compari&on  to  the  numlier 
destroyed  for  millinery  and  other  mercenary 
purp>^es,  —  so  small  as  not  to  mat'eriall>  affect  the 
decrease  of  any  species.  But  such  license,  unless 
rigidly  guarded,  is  liable  to  abuse,  and  should  be 
hedged  alxjut  with  every  practicable  safeguard, 
Tlie  nunilier  of  sucb  licenties  issued  in  any  state 
should  lie  very  small  ;  they  should  be  granted 
with  strictest  regard  to  the  litness  of  the  recipient 
to  be  allowed  audi  a  favor ;  and  their  abuee  or 
misuse  made  a  misdemeanor  subject  to  severe 
I>enalties*  Obviously,  the  fwwer  to  grant  them 
should,  so  far  as  possible,  be  vested  in  jMirsons 
having  some  knowledge  of  ornitbology,  or  who 
are  able  to  recognize  the  dilferenee  between  col- 
lecting birds  for  scientific  purposes  and  as  *  curiosi- 
ties/ or  for  traffic  other  than  strictly  in  the  interest 
of  science.  It  should  be  further  understood  that 
these  licenses  grant  no  immunity  from  the  ordi- 
nary laws  of  trespass,  or  laws?  against  the  use  of 
tire-arms  at  improper  times  or  places,  or  in  viola- 
tion of  any  of  the  provisions  of  game-protective 
acts.  The  system  of  issuing?  such  licenses  has 
needlessly  been  brought  into  disrepute  through 
the  gro«>a  ignorance  and  apathy  of  the  general 
public  as  to  their  real  purjxjse  and  limitations. 
For  most  of  the  abuses  of  the  system  there  is 
already  abundant  remedy.     Any  person  holding 
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Bucb  a  liGenBe,  who  Qses  it  aa  a  shield  againgt  prcs- 
eeution  for  illegal  or  iniliscriminat(>  slaughter  of 
binJd  for  any  and  all  purjioaes,  is  saccesifuf  only 
to  such  extent  as  the  ignorance  or  atmthy  of  the 
community  among  which  his  misdeeds  are  com- 
niHted  liappen  to  ^ve  him  immunity.  The  fault 
is  not  in  reality  charKeahle  to  H»e  law,  or  the  sys- 
tem j>ermitting  the  graniing  of  certitieates  for 
scientific  collecting.  In  this  matter,  as  in  all  else 
relating  t^^  bird -destruction,  ali  that  is  necest^tai'y 
to  prevent  ahusea  is  a  proper  coraprehenBioii  of  the 
laws  relating  to  the  subject,  end  ii  public  eenti- 
ment  not  only  favorable  to  their  enforcement,  but 
watchful  again&t  any  infringement  of  tlieir  pro- 
vtsions. 

With  a  desire  to  bring  about  more  intelligent, 
uniform,  and  desirable  legialation  for  the  protec- 
tion everywhere,  and  at  all  times,  of  all  birds  not 
proj>erly  to  be  regarded  as  garae-birdp,  the  Ameri- 
can ornithologists'  union  committee  on  bird- 
protection  have  had  under  careful  consideration  a 
draught  of  a  bird-law  drawn  with  special  reference 
to  ltd  fitness  for  general  adoption  throughout  the 
United  States  and  the  British  Provinces,  and  with 
regard  to  just  what  birds  should  be  so  protected. 
It  is  intended  as  a  guide  or  model,  which  may 
serve  as  a  basis  for  legislation.  From  its  perti- 
nence in  the  present  connection,  it  is  given  below 
infulL  Poasibly  some  additional  provtsioiK  may 
?*till  be  deatrable,  relating  especially  to  the  desig- 
nation of  certairj  ofticers  to  secure  its  strict  observ- 
ance, the  amount  of  the  fine,  and  whether  or  not 
a  part  of  the  fine  should  go  to  the  complainant,  — 
features,  however,  that  doubtless  may  be  safely 
left  to  legislative  discretion. 
[An  act  roR  tbi  pjioteotion  of  siriw  ajid  thcir  Hears 

^RCTiox  1.  — Any  ptirfiOD  vbo  ahiill,  wlthta  tb<^  state  of 

,  kill  ftDy  wUa  bird  otber  ttiB.u  a  g^ame-blrii,  or  piir- 

cbiwe,  offer,  or  expose  for  sate  any  Buch  wild  bird,  after  It 
tiaa  bdoii  kUIerl,  aball  for  each  offeooe  he  subject  to  a  flDC»  of 
flT9  doUam,  or  ImprLaoument  for  ten  dafH,  ur  botb«  at  rbe 
dlflcrettoti  of  tbt)  court.  For  the  purpoaea  of  tbis  act  tbe 
fokiowiai;  unlj  nball  he  considered  gnme' birds.  Tbe  Ana- 
lldoe,  comrnonly  Jcdowq  ae.  Awauiit,  geeae.  braut,  and  rlTer 
and  tea  ducks;  tbe  KaUidne,  t^Himuionly  known  aa  raila, 
cQOtfl,  mud  hens,  and  galliuuJea  ;  the  Ltmfcolae,  commonly 
kuowu  aa  shore-birds,  plovers,  surf-blrda.  snipe,  woodcock* 
SADdpiperR,  tatlera,  and  curlews;  the  Qaltluae,  cooiimotily 
ImoirD  as  wild  turkeys,  grouse,  prmlrie'CtiJokflDa,  pheaBanls, 
partridges,  and  quails. 

Skct,  2.  —  Auy  Iters  >D  who  i^balt,  within  tbe  «,tate  of  ^ — ■ — 
lako  or  needteanly  destroy  tb-^i  nest  or  the  pgija  of  any  wild 
bird,  abnil  heaubJBct  Coreauli  oftAuce  taa  Que  of  fire  dollara, 
or  imprison; meat  for  (eu  days,  or  both,  at  the  dlacretloo  of 
the  court. 

Sect.  8.  — ^eotlons  1  and  2  of  tbii  «ct  abaU  not  apply  tn 
any  person  holding  a  certiQimte  G^lv^in?  the  right  to  take 
birds,  and  tbelr  neata  aud  eggs,  for  acleutlflc  purposes,  as 
provided  for  in  sectloo  4  of  this  act. 

SiccT,  4.  —  Certificates  may  be  granted  by  f  here  follow  tbe 
ii«nies  of  tbe  persona.  If  any.  duly  authorised  by  tbts  act  to 
grant  such  cortlfloatBR],  or  by  any  incorporated  society  ol 
nattiral    history  in    tbe  state,   through    guch  persons   or 


ofncers  a%  s&ld  society  may  designate,  lo  any  pfipi^clij 
ac«rt?dltnd  peniiQ  of  thf!»  ag>?  of  eitcbteen  f'6%r^  or  upwirdJ 
permittlDg  tbe  holder  thereof  to  coUeot  blrda.  their  De«t«| 
or  Hggs,  for  (itHr'tlv  aclentlflo  psirpoi*^  onfy      In  ftrd«f  tdl 

obtAltl    $11  ITlltlt^ 

preaeut  i  k'raal 

said  ^ertii. ...'..,-.  .:,,i.  :     .  .-.   „..-  aj^ 

soteutiAc  iiieo,  c«rtify«oif  to  tbe  good  cbarsoter  suti  I 
of  said  applicant  to  be  Intrusted  wfth  miob  pr}vil«*p»»| 
pay  to  said  persons  or  ollluer 
nef'essAry  expenses  attend  lug  i 
caies  ;  and  must  Qle  with  safd  ii 
executed  bond«  in  the  sum  of  two  buodred  doitar^,  sljeosi 
by  two  responsible  citizens  of  th*»  -ini**  hm  inip*fle» 
bond  »hall  be  forfeited  to  th.  n^ 

became  void,  upon  proof  thai 
cate  has  killed  any  bird,  or  tak- 
bird,    for  other  than    the    purposes  nstiied    m  s«cl<Q&s  ' 
and  I  nf  this  act»  and  ahull  be  further  subject  for  < 
such  offflaoe  tn  the  penalties  provided  tber«for  in  seotloi 
I  and  iof  Ibis  *ot 

^CT.  5,  — The  c^rtitlcates  authorized  by  Uflsact  shall  I 
In  force  for  one  year  t'oir  from  the  date  of  their  f 
shall  not  be  trauHferable. 

Sbct.  6.  —  Tbe     EogHsb    or    European     hou 
(Passer  domesticus)  la  uot  Included  among  tbe  birds  j 
tected  by  this  act. 

Sect.  7.  — Ali  acts,  or  parte  of  acts,  heretofore  pacawd^l 
inconsistent  with  or  contrary  to  the  proviaioos  of  this  act, 
are  hereby  repealed, 

SscT.  H.  —  This  aet  shall  take  effect  upon  Its  passage. 


^V   APPEAL    TO    THE    WOMEN   OF    Th 
COUNTRY  IN  BEHALF  OF  THE  BIRDS. 

The  relation  of  the  women  of  tbe  country  ta| 
the  present  lamentable  destruction  of  bird-life  hn 
been  several  times  alluded  to  in  the    foregou 
paRes ;  but  the  matter  is  so  important,  it  deomnd 
more   formal  notice   in   the    present  connection*  1 
The   destruction   of    millions   of  birds    annuaUyl 
results  from  the  present  fa«ihion  of  wearing 
on  hats  and  bonnets.     The  women  who  we^r  theoij 
and  give  countenance  to  the  fuiihion.  have  doubt- 
Jess  done  so  thoughtlessly*  aa  regartls  the  serioinj 
destruction    of    bird-life    thereby    entailed,    and 
without   any  appreciation    of    its   extent   or    iCI 
results,   consideretl   from  a  practical  et-and-point*^ 
Until    recently,  very   rarely  has    attention    t*eo 
called  to  the  matter*  or  the  facta  in  the  case  bet?Q, 
adetjuately  set  forth.    They  hai^e  therefore  sinnedj 
for  the  most  part,  unwittingly,  and  are   thus  no 
seriously  chnrgeable  with   blame.     But   the 
is    now  different,  and    ignorance  can   no   longe 
be  urged  in  palliation  of  a  Imrbaroua  fashion.     Oh 
viously  it  is  only  necessary  to  call  the  attention  < 
intelligent  women   to   the   subject,  as   now   pre-l 
Bunted,  to  enlist  their  sympathies  and  their  effortt 
in   suppression   of   the   milliner's   traffic  in  hir»l«J 
skins.      Ab  a  recent  writer  (Mr.    E.   P.   Bicknell^ 
secretary  of  the  A.    O,    U*    committee   on  bin 
protection)  in  the  Evening  post  of  this  city  has  nfT( 
only  forcibly  apjjealed  to  the  women  in  tjehalf  o\ 
the  birds,  but  suggested  to  them  certain  desirabM 
lines  of  action,  this  brief  reference  to  the  subjecl 
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coocloded  witb  a  few  pertinent  ex- 
llie  urticle  in  question, 
as  df*mfind  continues,  the  supply  will 
of  iteeif  can  1»e  of  little,  perhaiit*  of 
avail.  It  may  give  check  ;  but  this 
kructian  it  is  powerleas  to  t?tay.  The 
111  he  met;  the  offenders  will  lind  it 
to  dare  the  law.  One  thing  only 
bis  cruelty,  —  tlie  disapprobation  of 
is  our  women  who  hold  tliis  great 
our  wamen  say  the  word,  and  huJi- 
lusaiidij  of  hird*hves  every  year  will 
.  And,  until  woman  d<>eR  use  her  in- 
vajn  to  hope  tluit  this  namelesH  sacri- 
itil  it  has  worked  out  its  own  end, 
g«tne,  .  .  .  It  is  c^arneatly  hope<J 
die*  i»f  this  city  can  t»e  led  to  see  this 
itH  true  liKht,  and  to  take  sc»me  pro- 
%ni\  in  behalf  of  the  birds,  and  against 
bg  fashions. 

iowa  that  even  now  birds  are  not  worn 
n  grounds  of  humanity.     Yet  little  is 
pted  from  individuals  challenjtnng  the 
NDcert  of  action  \s  needed.     The  senti- 
manity  once  widely  arouse*!,  the  l>irdB 
■ftnly  those  who  unthinkingly  have 
HRktng  cauae  of  a  great  cruelty  will  ]iot 
'influence  in  aV»ating  it,  nuw  that  they 
lied  to  the  truth.     Already  word  comes 
,  that  women  are  taking  up  the  work 
we   do   letts'     It    needs    only   unite*! 
tained  by  rescjlntion  and   Hin<'erity   of 
crush  a  [lainf ul  wrong,  —  truly  a  bar- 
id  to  achieve  a  humane  w*ork  so  far- 
ita  effects  as  to  outs  weep  the  span  of 
Bneration,  and  promise  a   blesdng  to 
^  come  after/' 
Hpbeady  in  England,  it  may  be  added. 
W  organized    exj>ressly   in  aid  of  the 
of  birds  *  in  Great  Britain   and  all 
of  the  world/    The  Selbome  society, 
jfy  Ge*jrge  Arthur  Musgrave  of  Loudon, 
Englishwomen  **  to  forsAvear  the  present 
•^^earmg  foreign  or  English  bu-d-skins. 
omen  are  asketl  to  inaugiirate  a  return 
which,  though  half  forgotten  now,  is 
lore  becoming  to  the  wearer  than  tro- 
;^blns  and   sandpi^ierB."     Lady   Mount 
at  o«Uy  a  meml)er  of  the  pluujage  sec- 
Glbome  society,  but  has^  written  a  vigor- 
against  the  t  ash  ion  of  wearing  dead 
l>onnets,  and  hats.     The  section  is 
[patronage  of  her  Royal  Highness  the 
bristian    of    Schleswig-Holstein,    and 
ong  its  memljMership  twenty  ladies  of 
o  Lord  Tennyson,  Robert  Browning, 
ik  Leigliton.  and  Rev.  F.  O,  3Iorris, 


THE  AMERICAN  ORMTHOLOOISTS*  UMoy 
COMMITTEE  ON  BIRD-PROTECTION, 

The  American  omitholtigists*  union  committee 
was  recently  organized  in  New  York  city  with  the 
following  membership:  Mr.  George  B.  Sennett, 
chairman  :  Mr.  Eugene  P.  Bicknell,  secretary  ; 
Ml*.  William  Dutcher,  treasurer ;  Mr.  J.  A.  Allen. 
Dr.  J.  B.  Holder.  E>r.  George  Bird  Grinnell,  and 
Mr.  L.  S.  Foster,  all  of  New  York  city  ;  Mr. 
William  BrewKter,  Cambridge,  Mass.  ;  Mr.  Monta- 
gue Chamljerlain,  St.  Jolm,  N.B.  s  Col,  N,  S.  Gobs, 
Topeka,  Kan. 

The  committee  is  d«.^irou8  of  collectin^c  facts  and 
statistics  bearing  ufKjn  the  subject  of  the  destruc- 
tion of  our  birds,  and  will  welcome  information 
from  any  source.  It  also  extends  the  promise 
of  its  hearty  oo-operatton  to  all  persons  or 
societies  who  may  be  interested  in  the  protection 
of  hirde. 

The  heaclquartexs  of  the  committee  are  at  the 
American  museum  of  natural  history,  Central 
Park,  New  York  city,  where  the  officers  or  any  of 
the  members  may  be  addressed. 


The  Third  report  of  the  Cornell  university 
exix-riment-station,  ] 883-84  and  1884-85  (Ithaca, 
N.  Y.,  Ayulrus  <fr  Church,  188.5,  89  p.,  8"^),  con- 
tains an  account  of  work  done  in  the  years  188S- 
H5  chiefly  by  Professors  Roljerts  luid  Caldwell. 
Although  the  experiments  are  comparatively  sim- 
ple, and  show  plainly  that  they  were  made  in  the 
intervaLs  of  other  duties*  they  still  show  a  de- 
gree of  insight  and  accuracy  in  plan  and  execu- 
tion, and  are  reported  with  a  clearness  of  state- 
ment  which  we  sometimes  look  for  in  vain  in 
more  pretentious  retx)rta.  We  may  mention  par- 
ticularly Professor  Roberts's  determinations  of 
the  value  of  stabk*- manure,  and  Professor  Cald- 
well's comparitwins  of  the  chemical  comijosition 
and  nutritive  effet^t  of  certain  rations  for  cattle. 
Tlie  subject  of  the  tirst-named  ex|jerinient  is  one 
which  \m»  usually  lieen  treated  deductively,  and 
hence  these  experiments  are  of  interest  not  only 
in  tijeir  direct  application  to  farm  practice,  but 
because  they  serve  to  a  certain  extent  to  justify 
the  dednetions  of  science.  The  feeding-ex|jeri» 
ments  show  the  uncertainty  attaching  to  the  use 
of  the  so-cvalled  *  feeding-standards  *  or  *  standard 
rations*  which  have  bt?en  somewhat  widely  recom- 
mendtMi  by  writers  on  agricultural  science.  Evi- 
dence seerns  to  be  accumulating  that  these  stand- 
ards, in  their  present  form,  are  very  uncertain 
guides,  and  that,  even  if  not  bajaed  on  false  prem- 
ises, tliey  require  great  modifications  Ijefore  they 
can  be  made  of  much  use  to  those  most  needing 
the  information. 
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COMMENT  AND  CRITICISM. 
It  seems  probable  that  in  the  latter  part  of 
Aprilt  and  first  part  of  May,  we  are  to  have  the 
iniiistial  spectacle  of  two  fine  oometB  visible  at  the 
Mine  time.  We  have  already  mentioned  the  in- 
cfudiig  brightneas  of  Barnard^e  comet,  and  we 
now  learn,  from  Dr.  Oppenheim^s  study  of  the 
covnet  diiM3overed  by  Fabry  at  the  Paris  obperva- 
kiry  on  Dec.  1,  that  this  comet  will  greatly  sur- 
pttB  Barnartrs  in  brilliancy.  It  will  be  seen  in 
tbi;  north,  and  its  position  will  be  very  similar  to 
that  of  the  brilliant  comet  of  1881.  For  a  iihort 
time  it  will  not  set  at  all  in  our  latityde.  but  will 
THuatn  viFible  throughout  the  night.  The  cotnet 
ift  now  visible  in  a  moderate-sized  telescope,  and  is 
mcTeaaiiig  slowly  in  brightness.  About  April  1 
IbetncTeaae  will  become  more  rapid,  and  by  the 
liMdle  or  latter  part  of  that  month  it  will  uu- 
donkiledly  become  viiitible  to  the  naked  eye.  Its 
maximam  brightness^  over  six  hundred  tiuies  as 
lf%liiaa  when  it  was  discovered,  will  be  reached 
•bout  the  first  of  May,  when  it  wilt  be  situated  in 
the  iky.  not  far  from  Barnard's  comet ;  and  by 
tbi  end  of  May  it  will  have  passed  south  of  the 
#i|iator»  liecoming  again  a  telescopic  object.  An- 
Ollter  favorable  circumstance  is  noted  in  the  fact» 
fbat,  when  the  comet  is  at  its  brightest,  there  will 
bv  fio  moon  to  detract  from  its  splendor.  Dr. 
Webs  points  out  the  pcesibility  that  on  the  26tb 
cr  fHh  of  April  the  comet  may  be  l>etween  us 
wad  the  sun,  and  may  consequently  be  projected 
fm  tli#  tfan*s  disk. 

Tbi:  ahKIJAL  rkfort  of  the  managers  and 
fspnintendent  of  the  reformatory  at  Elmira  to 
iht  Kew  York  legislature  is  not  a  very  large 
docankful,  bat  every  page  of  it  is  of  the  greatest 
tMetat.  ll  ia  the  record  of  the  progress  of  an 
^tttnfiC.  not  merely  to  confine  and  punish  critni- 
auk,  but  lo  reform  them,  and  to  make  good  and 
wa^tlk  eitlxens  out  of  a  class  of  men  usually  given 
vter  ■Jlogi*lber  by  society  as  dangerous.  It  will 
I  reoMfinben^  that  thia  inatitudon  was  founded 
I]4f70;  mod  it  was  then  enacted,  that^  at  the 
V  of  tl&e  c<mrt,  any  male  criminal  between 

S(«.T«l,-t880. 


the  ages  of  sixteen  and  thirty,  who  had  not  pre- 
viously been  sentencefl  to  a  state  prison  in  this  or 
any  other  country,  might  l)e  sent  to  it ;  and  by 
the  provisions  of  the  act  the  managers  were  made 
a  reforming  and  not  a  merely  punishing  body. 
No  criminal  was  to  be  confined  for  a  longer  pericwl 
than  the  legal  terra  of  the  sentence  for  the  crime 
of  which  he  was  couvict«d  ;  but  he  might  be 
released  at  any  time  after  six  months'  confines- 
ment,  if,  in  the  judgment  of  the  managers  of  the 
institution,  he  was  sufficiently  reformed  to  be 
trusted  with  his  freedom.  How  well  Mr.  Z,  R. 
Brock  way,  the  superintendent,  has  succeeded  in 
his  task  of  reformalion,  is  well  known  to  students 
of  our  penal  inslitutions,  and  the  many  problems 
connected  with  them.  But  we  believe  that  the 
general  public  will  hardly  be  prepared  to  bear  the 
facts  and  figures  adduced  in  the  present  report. 

Mr,  Brockway  believes  that  the  common  incen* 
tives  to  crime  are  ignorance,  improvidence,  and 
indigence  ;  and  he  undertakes  to  employ  the  time 
during  which  the  prisoners  are  confined,  in  en- 
deavoring to  remove  and  guard  against  these 
incentives.  To  ignorance  he  opposes  education ; 
to  improvidence  and  indigence,  voluntary  earning 
and  saving;  and  he  calls  these  *' indispensable 
elements  in  any  rational,  effective,  reformative 
system  of  prison  management/'  The  details  of 
the  scheme  of  instruction,  as  given  in  this  report, 
are  marvellouF,  especially  those  concerning  the 
English  literature  class,  which  is  a  new  feature, 
and  one  called  into  being  in  order  to  fill  in  the 
gap  between  the  hours  of  compulsory  labor  and 
compulsory  study,  —  a  period  **  in  which  inmates 
returning  to  their  accustomed  thoughts  often 
return,  at  the  same  time,  to  their  former  selves  ; 
BO  that  much  labor  was  lost,  and  injury  derived," 
Imagine  Ave  hundred  felons  intently  poring  over 
*  Hamlet,*  the  'Canterbury  tales,'  *RasseIas,* 
Bacon's  « Essays,'  Browning's  *  Rabbi  ben  Ezra,' 
—  names  selected  at  random  from  a  long  list  of 
works  studied  !  This  sounds  very  fanciful  ;  but, 
as  a  matter  of  fact,  the  r<^iilts  are  very  practical. 
The  reformatory  keeps  accurate  statistics  regard- 
ing its  inmates ;  and,  of  the  2,061  prboners 
handled  under  the  act  of  1877,  the  state  has  pro< 
tection  against  1,878,  or  91. t  per  cent ;  and  it  is 
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unprotected  against  only  183,  or  8.9  per  cent.  Of 
the  former  number,  658  are  still  in  custody  at  the 
reformatory,  109  were  released  and  sent  out  Of 
the  state,  11  were  absolutely  released  as  satisfac- 
tory without  any  parole,  and  785  were  released 
after  parole. 


Mr.  Brock  way,  in  another  set  of  tables,  esti- 
mates that  81.2  per  cent  of  the  whole  number 
paroled  are  reformed,  and  that  only  16.3  per  cent 
returned  to  criminal  practices  or  contact.  This  is 
a  wonderful  showing,  and  betokens  a  departure 
in  prison  theory  and  practice  that  should  before 
long  become  general.  Under  this  system  the 
state  does  not  lock  its  offenders  up  for  a  certain 
time,  and  then  taice  its  chances  with  them ;  but 
it  employs  the  months  of  confinement  in  guard- 
ing itself  against  the  future.  On  the  consequent 
advantages  to  the  criminal  and  to  society,  not  a 
word  need  be  wasted.  An  interesting  and  valuable 
appendix  to  the  present  report  is  a  series  of  charts, 
prepared  by  Mr.  Brockway,  to  show  graphically 
the  fluctuations  in  the  course  and  progress  toward 
release,  of  one  thousand  prisoners  under  the  re- 
formatory system.  They  show  some  curious  cases 
of  what  may  be  called  *  reversals  to  type,'  and  are 
valuable  as  psychological  and  ethical  studies.  The 
average  population  of  the  institution  in  1885  was 
647  ;  the  average  period  of  detention  of  the  present 
inmates  was  16.9  months  ;  and  the  average  deten- 
tion before  parole,  and  of  the  whole  number  pa- 
roled to  date,  was  20.7  months. 

The  cjommittee  of  the  national  academy,  to 
which  was  referred  the  question  of  a  new  naval 
observatory,  as  mentioned  in  our  last  week's  issue, 
was  called  upon  by  the  secretary  of  the  navy  for 
an  opinion  on  two  other  questions  of  consider- 
able interest  to  astronomers  :  viz.,  the  expediency 
of  making  the  change  in  the  beginning  of  the 
astronomical  day  from  midnight  to  noon,  as  rec- 
ommended by  the  meridian  conference ;  and  as 
to  the  advisability  of  asking  congress  to  make  an 
appropriation  for  the  observation  of  the  total  solar 
eclipse  of  Aug.  28-29.  In  regard  to  the  astro- 
nomical day,  the  committee  recommends  that  the 
change  should  be  made  as  soon  as  sufficient  concert 
of  action  can  be  secured  among  the  leading  as- 
tronomers and  astronomical  establishments  of  the 
civilized  world,  — *  in  1890  if  possible;  if  not,  in 
1900.'  This  conclusion  is  reached,  in  view  of  the 
general  consensus  of  the  astronomers  of  this  coun- 


try in  favor  of  the  change,  and  the  adhesion  to  the 
same  view  of  so  important  an  institution  as  the 
Royal  observatory  of  England. 


In  regard  to  the  observation  of  the  eclipse,  the 
committee  is  not  in  favor  of  calling  upon  congresB 
for  an  appropriation,  on  the  ground,  mainly,  that 
there  would  not  probably  be  sufficient  time  to 
make  such  preparation  of  instruments  and  ob- 
servers as  to  insure  results  commensurate  with  the 
magnitude  of  the  undertaking.  The  report  says, 
*<  In  addition  to  the  observation  of  the  sun  itself, 
and  the  luminous  phenomena  attending  it,  it  is 
desirable  to  obtain  photographic  maps  of  all  the 
surrounding  region,  to  the  distance  of  at  least  ten 
or  fifteen  d^rees  from  the  sun,  for  the  purpose  of 
finally  setting  at  rest  the  still  mooted  question  of 
an  intra-mercurial  planet.  It  is  true  that  the  as- 
tronomical world  is  at  present  disposed  generally 
to  discredit  the  existence  of  such  a  body  ;  yet  tiie 
evidence  on  the  subject,  up  to  this  time,  is  mainly 
negative,  as  it  must  always  continue  to  be,  so  long 
as  it  depends  upon  direct  vision.  In  a  photo- 
graphic map  taken  during  total  eclipse  of  the  son, 
of  the  whole  region  within  which  such  a  planet 
must  necessarily  be  confined,  the  object,  if  present, 
must  present  itself,  and  could  not  fail  to  be  recog- 
nized." _ 

Railway  companies  have  become  so  impor- 
tant a  part  of  our  industrial  organization,  and 
the  power  they  wield  is  so  great,  that  the  right 
adjustment  of  their  relations  to  individuals  and 
to  the  public  at  large  is  imperatively  necessary. 
Troubles  are  constantly  arising  between  the  com- 
panies themselves,  between  the  companies  and 
shippers,  and  between  the  companies  and  their 
employees,  leading  oftentimes  to  a  great  disturb- 
ance of  the  national  industry.     A  railroad  *  war' 
is  raging  at  this  very  moment  among  the  trans- 
continental lines  at  the  west ;   and  it  is  only  a 
short  time  since  a  dispute  between  corporations 
and  their  workmen  almost  paralyzed  the  businesB 
of  Galveston.     How  such  disputes  can  best  b^ 
settled,  —  whether  by  state  regulation,  by  arbi  - 
tration,  or  by  leaving  the  evil  to  work  its  owep 
ciu-e,  —  is  the  question  before  us  deserving  notice^ 
We  would  call  attention  to  a  certain  distinctioi^ 
which  prevails  in  the  matter,  and  which  is  liable^ 
to  be  insufficiently  attended  to.     The  state  may^ 
interfere  with  the  making  and  execution  of  con — 
tracts  for  either  of  two  purposes,  —  for  the  sake^ 
of  the  contracting  parties  or  of  one  of  them,  or^ 


ttic  lake  tjf  tUird  }iartie^  or  of  tJie  general 
A  contract  l>etween  two  parties  may 
haire  ao  important  etfect  on  the  rights  and  inter- 
fms  of  peraonn  who  are  noway  concerned  with 
tbm  making  of  it»  and  in  such  cases  it  has  long 
beea  the  eoett^^i  for  the  state  to  interfere  for  the 
|x^oCection  of  thoee  pewn^ns*  Such  cases  often 
ni  relation  to  common  carriers.  For  in- 
:  if  a  railway  company  charges  one  shipijcr 
a  liiglief  priee  for  carrying  freight  than  it  eliargc^ 
maoiher  for  the  very  aatne  service,  it  does  inju^ 
Hoe  to  the  party  o^iiAst  whom  the  discrimination 
i*  wade;  henvf^  rt^-ent  decieions  of  the  federal 
coufto  have  decIaFe«l  mich  discrimination  to  lie 
wilawfiit 

Tta  MKBTIXO  of  (he  American  economic  asso- 
Inn,  held  on  Saturday  laat  in  tliis  city,  indi- 
caieil  that  the  inte^reslB  of  the  asHociation  are  being 
^Jr  r^^ovided   for,  and  that   the   plans   under 
[lanuion  are  in  tlie  inter^t  of  true  ^ience.     It 
ibcnred  Itself  cautiouti,  and  gave  no  countenance 
fo  tht  estmhUshment  of  a  newer  creed  with  freah 
dqgmatic  atterancea.      In   the  deliberations  the 
piOQiiocnt  fact  stood  out  that  the  purpose  of  the 
moHj  tmist  be  in  methtKl.      Scnentific  method  of 
tioD  ia  the  great  neetJ  of  ec-onc»mic8  at  the 
time,  and  it  is  to  this  department  of  work 
tbit  this  new  association  can  unfalteringly  com- 
mit itaelf.     The  patient  collection  and  analysis  of 
(««la  is  a  neceseitr  wliich  requires  no  afK>logy  in 
thtte  daye  of  confusing  argamer.ta  drawn  from 
tBn[fllck>nt  fctatiatical  and  iocial  data.     The  coun- 
•il,  however ^  assembled  for  practical  work,  and 
^■•"<'  :*  fltfp  forward  in   the  development  of  the 
i.«w  of  die  society  by  admitting  the  Con- 
ri.  Mifiit  valley  economic  association  into  its  mem- 
^4TKhip,     Tins  force,  of  about  seventy-five  mem- 
-  located  chiefly  at  Springfield,  Mass,,  and 
'     «  al  society  recently  founded,  and  modelled 
ifi«^  tlie  con^tution  of  the  larger  aaaociation, 
U  vmi  olfio  determined  to  publish  at  an  early  date 
oet*  two  tnonograpbs,  as  well  as  th©  aecretarjs 
r^«pcai,  which  will  ahortly  be  in  print. 


UBbGRAPHY-TEACHING  IN  GERMANY, 

l^  tliff  matter  of  geographical  education,  Ger- 

-.  i\  runs  ^>t  taki-ii  as  the  nicwjel  which  other 
f  ;  ,.  •;  Mnrri^-^  :Lre  following,  so  far  an  their 
■>^  •  :  nr,-  u-)!l  jMTuijt.     It  ia  true  that 

'•^^  r,    l^'hmari  and  Prof eiiior  Wagner 

^  tK*  ttUatied  with  the  posidon  yet  attained  in 


German  sihtMilis,  But  to  tlw*  ©yes  of  Hr,  Keltie* 
arcusti«med  a*t  lh€*y  were  to  the  metliodsand  apj»li- 
ances  *>f  Eiiglifith  schools*  Germany  seemed  very 
far  ahead,  lie  therefore  devoted  a  conaiderable 
IKJrtion  of  tus  *  report/  recently  published  by  the 
Royal  geogniphical  society,  to  a  deacription  of 
what  we  may  call  the  German  system  of  geo- 
graphical education.  According  to  him,  the  ideal 
aimed  at.  and  indeed  being  rapidly  carried  out.  la 
to  have  one  continuous  course  of  geographical  in- 
struction from  the  first  year  in  the  primary  school 
up  to  tlie  imiversitj'- 

Tlie  preliminary  stage,  or  what  la  known  in 
Germany  as  heinuttHkunde,  combined  with  or  pre- 
ce^led  by  actual  observation,  is  met  with  in  nearly 
all  the  primarj^  schools  and  in  the  preiKiratory 
classes  of  the  higher  schools.  There  are  no  text- 
books in  this  early  stage,  except  fur  the  teiwher, 
the  pupU  obtaining  his  ideas  from  actual  observa- 
tion or  practice.  The  instruction  begins  with  the 
student's  home  surroundings,  and  f»rix?eed8  out- 
wards from  the  town  to  the  district,  tlten  to  the 
province,  Germany,  Europe,  and,  tinally,  the  world 
in  general.  At  the  outset  the  pupils  are  given  a 
masteiy  of  the  cardinal  points,  the  course  of  the 
aun  in  the  heavens,  and  i^imilar  elementary  no- 
tions. This  is  done,  not  by  compelling  him  to 
commit  the  conipassn^ard  to  memory,  hut  by  get- 
ting him  to  find  the  direction  of  his  own  houae 
from  the  schoolroom,  and  by  encouraging  him  to 
apply  a  few  simiUe  ideas  in  his  daily  walks  and 
games.  The  next  step  is  to  teach  him  how  to 
read  a  map.  Here,  again,  his  local  knowledge  \» 
utilized.  A  map  of  his  own  town  is  procured, 
and  he  learns  how  to  trace  his  own  homeward 
path,  and  to  find  out  the  direction  of  some  well- 
known  buildings.  Then  he  often  visits,  map  in 
hand,  the  surrounding  country,  and  thus  leam*^ 
the  actmil  meaning  of  this  or  that  geographical 
symbol.  Often  these  excursions  are  extended  to 
distant  f>oints  of  interest.  Many  teachers  think 
that  stwlents  acquire  this  faculty  of  map-reading 
best  by  learning  how  to  usi^  the  geographical 
syralxils  themselves,  or,  in  other  words,  by  prac- 
tice in  map-drawing  ;  but,  wherever  this  method 
is  followed,  it  is  insisted  on  that  the  drawing  is 
done,  not  to  produce  a  work  of  art,  but  solely  to 
familiarize  the  pupil  with  contour  lines,  mnuntain- 
shaiiing,  and  other  similar  signs.  In  stime  Achrntlg 
the  pupiln  build  up  the  relief  of  a  c^^mtry  with 
sand  ;  in  others  the  contour  lines  are  reprodticed 
in  irard-l)oard,  and  the  relief  is  built  up  with  great 
exaetneas,  VVhen  the  maps  are  well  made,  aa  tnoii 
modem  German  maps  are,  no  better  way  to  teacii 
the  metttiing  of  geo^gmphicnl  symbols  ooold  br 
devised.  But  the  oonditionB  must  be  fsTorable : 
and,  above  all,  maps  with  unttmial  symbols,  sficb 
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as  water-partings  indicated  by  black  lines,  should 
never  be  used  in  the  schoolroom. 

The  young  German  does  not  leave  his  geography 
behind  when  he  leaves  the  primary  school.  Far 
from  it,  as,  in  the  gymnasia  and  realschtden^ 
geography  is  taught  for  two  hours  a  week  through- 
out the  whole  course,  except  that,  in  some  gym- 
nasia (classical  schools),  the  last  two  years  are 
devoted  to  other  subjects.  What  is  actually  taught 
may  be  gathered  from  the  following  summary  of 
the  programme  of  the  reahchule  of  the  first  order 
at  Leipzig :  — 

Sexta  (lowest  clasa).  —  Leadinf?  prf noiples  of  physical  geoR- 
raphy,  general  view  of  the  earth,  geography  of  Sax- 
ony, exercises  in  map  reading  and  drawing. 

Quinta.  —  Advanced  instruction  in  the  above  branches, 
Qermany  taking  the  place  of  Saxony  as  the  special 
subject. 

Quarta.  —  Revision  of  the  work  of  the  two  previous  years, 
extra- European  continents. 

Tertia.  —  Qermany,  both  physical  and  political,  map- 
drawing. 

Unter  aecunda.  —  Foreign  European  countries  and  their 
colonies. 

06er  «ecu?ida.  —  Extra  European  continents,  especially  as 
to  their  physical  conditions. 

Unter  prima.  —  Astronomical  geography. 

06er  pr> ma.  — Revision  of  the  whole  field,  astronomical 
geography. 

As  to  methods,  Mr.  Keltie  was  impressed  by  the 
fact  that  the  teaching  of  geography  was  a  much 
more  lively  operation  on  the  continent  than  in 
England.  In  Germany  the  teacher  counts  for  a 
great  deal ;  the  text-book,  for  very  little.  There 
is  almost  no  lesson-hearing ;  the  text-book,  when 
used,  simply  furnishing  a  text  for  the  teachers 
explanations.  No  attempt  is  made  to  crowd  the 
lessons  with  minute  details — no  long  lists  of  names ; 
no  tables  of  statistics,  of  population  of  cities, 
lengths  of  rivers,  or  heights  of  mountains.  The 
memorizing  is  confined  to  the  leading  principles, 
facts,  and  features.  In  fine,  when  a  German  boy 
leaves  the  higher  school  for  business  or  the  uni- 
versity, he  carries  with  him  a  sound  working 
knowledge  of  geography. 

Of  course,  there  could  not  be  such  good  teacliing 
without  good  teachers  ;  and  it  is  a  fact  to  be  noted, 
that,  at  the  present  moment,  the  leading  imiversi- 
ties  of  Germany  set  out  to  train  teachers  of 
geography  exactly  as  they  do  teachers  of  history, 
archeology,  or  botany.  A  dozen  years  ago  this 
was  not  so,  as  nearly  all  the  twelve  professorships 
of  geography  have  been  founded  since  1873.  Now, 
however,  geography  is  on  an  equal  footing  with 
other  branches  in  more  than  lialf  of  the  German 
universities.  At  Goettingen,  for  example,  a  man 
may  take  his  doctorate,  with  geography  as  his 
special  subject.  Then,  too,  tliere  are  examinations 
for  the  right  of  teaching  {factdtas  docendi)  geog- 
raphy in  the  higher  schools.     These  examinations 


are  of  two  degrees  or  stages:  1**,  for  the  right  to 
teach  in  the  lower  classes ;  and,  2?,  for  the  right  to 
give  instruction  to  the  highest  classes.  The  coune 
for  this  last  examination  extends  over  two  years. 
The  candidate  must  attend  a  systematic  series  of 
lectures  on  the  facts  and  principles  of  geography. 
At  the  iibungen,  or  exercises  for  advanced  stu- 
dents, practice  in  the  best  methods  of  teaching  is 
afforded.  Special  investigations  are  encouraged  by 
some  professors,  as,  for  instance,  by  Rein  at  Bonn, 
and  Richthofen  at  Leipzig.  Mr.  Keltie  *  assisted' 
at  one  of  these  practice-courses,  and  was  evidently 
surprised  at  the  excellence  of  the  work  presented. 
There  is  no  doubt,  that,  as  the  supply  of  well- 
trained  teachers  becomes  more  ample,  the  teaching 
of  geography  will  be  still  further  improved.  What 
has  already  been  accomplished  is  well  set  forth  in 
the  following  sentence  from  the  recent '  memorial' 
of  the  Royal  geographical  society  :  — 

**  An  impartial  comparison  of  the  literary  results 
of  English  and  German  travel  at  the  present  day 
seems  to  show  that  the  educational  advantages 
which  we  ask  for  in  Elngland,  and  which  are 
attainable  in  Germany,  have  there  borne  their 
actual  fruit  in  developing  and  directing  the  poweiB 
of  observation  in  German  travellers." 


METEOROLOGICAL  CONFERENCE, 

On  invitation  of  the  chief  signal  officer,  U.  S. 
army,  representatives  of  a  number  of  the  state 
weather  services  met  in  Washington  on  Feb.  28 
and  24,  to  consider  the  relation  of  state  services  to 
the  signal  service,  matters  of  observation,  display 
of  local  weather-signals,  and  related  topics.    The 
meeting  was  opened  by  General  Hazen,  chief  sig^ 
nal  officer.     Prof.  T.  C.  Mendenhall  of  the  signal 
office  was  then  chosen  chairman,  and  Prof.  W.  M^ 
Davis  was  appointed  secretary.      Four    session^ 
were  held  in  the  lecture-room  of  the  national  mu- 
seum, and  the  following  action  was  taken. 

The  conference  recommends  that  the  volunteer 
observers  of  the  state  weather  services  should 
make  their  regular  thermometric  observations  at 
7  A.M.,  2  and  9  p.m.  When  maximum  and  mini- 
mum thermometers  are  used,  they  should  be  read 
at  the  latest  hour  of  observation  in  the  day,  pref- 
erably at  9  P.M.  Observers  of  rainfall  are  advised 
to  use  the  new  form  of  rain-gauge  adopted  by  the 
signal  service,  or  to  follow  this  pattern  as  nearly 
as  possible.  The  gauge  should,  when  practicable, 
be  placed  with  the  collecting-edge  one  foot  above 
the  ground,  and  should  stand  at  least  twice  as  far 
from  adjacent  objects,  such  as  trees,  buildings, 
fences,  etc.,  as  the  height  of  these  objects.  The 
conference  disapproves  of  placing  rain-gauges  on 
the  roofs  of  buildings. 


Mjuirn  5.  1886,] 


SCIENCE. 


2U 


I  ^  were  appointed  as  follows :   Mesmis. 

iHir*  'SeiL  an«1  Upton,  to  prepare  forms  for 

ncottlii  tu  be  iised  by  state  services  and  vuliinteer 
obaerrerB ;  Messrs,  I>a  vis,  Thomas,  MelK  Dun  wood  Vt 
ftiSfl  Wn*jdnitf,  to  re|H.)rt  on  a  system  of  weather- 
agnate  for  locaJ  display  throughout  the  country  ; 
MiMsn.  Mendenhall*  Fuertes,  Dimwoody,  Upton» 
and  Payne,  to  consider  plant*  for  a  pc^rujanent 
orjB&iUsatJoD  of  the  <x»nference. 

The  attendance  at  tlie  eonference  represenled  so 
many  parts  of  the  country,  tliat  its  recommenda- 
ticms  will  douhtlesH  have  due  weight  in  eecuring 
the  desirable  end  of  unifonn  methcwls  of  work  in 
the  state  services  now  in  Of)eration,  and  in  those 
ret  to  tw?  formed.  Among  the  members  of  the  signal 
I  service,  there  were  preeent  Professor  Mendenhall, 
Ueutenants  Dun  woody,  Wo<Klniff»  Finley.Walshe, 
and  Day,  Professors  Ferrel,  Ablje,  Hazon,  RiiMsell, 
and  Marvin,  and  Mr.  McAdie.  The  stite  services 
were  represented  by  Professor  Thomas  of  Ohio, 
Pwjf€9sor  Payne  t)f  Minnt^sota,  Piofessor  Young 
of  Nevada,  Pi-ofessor  Mell  of  Alabama^  MeasTH. 
Henderson  and  Redding  of  the  bureau  of  agri- 
tnUtore,  Georgia,  Prnfessore  Upton  and  Davis  and 
^[€SETK.  Rotch  and  EUsw-orth  of  New  England,  and 
Po»fe«tor  Huston  of  Indiana.  Professor  Fuertest 
of  Cornell  universitVi  and  Mr.  Gillingham  of  Vir» 
lania,  volunteer  observers  of  the  signal  service, 
were  also  present. 

Tlie  conference  adjournetl,  to  meet  again  at  the 
rail  of  the  committee  on  i)ermanent  organization. 

At  Uie  meeting  of  the  committee  on  permanent 
organization,  held  after  the  adjournment  of  the 
ronferenee,  it  was  decided  to  orgsinize  under  the 
nairi**  of  the  *  Association  of  local  weather  services,' 
und  ti3  hold  meetings  annually  in  February.  Ttie 
object  of  the  a£s<x!iatton  is  to  encourage  and  pro- 
mate  the  mutual  co-operation  of  the  local  weather 
•ervicee  anti  the  general  weather  service  of  the 
United  States,  Its  memlM^reliip  is  limited  ttv  the 
ufficere  of  local  services  or  duly  appointed  delegates, 
togethex  with  representatives  from  the  chief  ottlces. 


METHOD   OF  STATING   RESULTS   OF 
WA  TER  -  ANAL  YSES, 

The  Chemical  society  of  Washington,  at  the 

meeting  of  Nov.  l->,  l^S-l,  appointed  a  committee 

lo  coDSider  the   present  stale  of  water-ana ly*f©d» 

and    to   presenl  a   method    of    stating    analyses 

.  »dapt«Kl  for  general  use,  in  order  that  those  here- 

'after   published    may  be   readily  compared  with 

taich  other  and  with  future  work.     This  commit- 

ire  reported  Feb,  11,  1886,  and  wa^?  authorized  to 

prepare  an  abstract  for  publication,  in  order  to 

call  tfai^  attention  of  chemists  to  the  subject. 

The  society  earnestly  recommends  the  adoption 


of  the  scheme  which  is  herewith  briefly  presented. 
The  full  text  of  the  report  wilt  he  published  in  the  ^ 
next  bulletin  of  the  society. 

Water-analyses  are  usually  made  to  answer  one 
of  three  questions:  viz.,  l**.  Is  the  w^ater  useful 
medicinally?  2*,  Is  it  injurious  to  health?  and, 
S"",  Is  it  suitable  for  manufacturing  purpoaes?! 
Many  books  relating  to  water  were  published 
during  the  eighteenth  century,  but  accurate 
chemical  analysis  was  not  attempted  until  alK>ut 
18jO,  As  the  earlier  analyses  were  isolated,  rare* 
and  made  for  special  purposes,  the  form  of  the 
statement  was  of  little  importance,  if  it  was  only 
intelligible.  At  the  present  time,  however,  water- 
analyses  are  very  numerous.  An  examination  of 
al>out  a  thousand  shows  some  forty-two  methods 
of  stating  quantitative  ref^ult^,  there  being  some- 
times three  ditTerent  ratios  in  the  report  of  one 
analysis.  Such  discrepancies  render  comparisons 
difUcult  and  laborious. 

The  various  methods  of  statement  may  be 
claaaified  under  the  following  generaJ  forms  :  — 

W  Grains  per  imperial  gallon  of  I(*  pounds,  or 
70,000  grains. 

2^,  Grains  per  U.  S,  or  wine  gallon  of  58.872  -<- 
grains. 

3^.  Decimally,  as  parts  per  100,  1,0<H),  100,000, 
or  1,000,0(10. 

4*.  As  so  manv  grams  or  milligrams  per  litre. 

The  last  tw^o  would  be  identical  if  all  waters 
had  the  same  density  ;  but  as  the  densities  of  sea- 
water,  mineral  waters,  etc..  are  much  above  that 
of  pure  water,  it  is  plain  that  the  third  and  fourth 
modes  are  not  comparable. 

Tlie  commitbe-e  therefore  unanimously'  recom- 
mends — 

1**.  That  watex-analyses  be  uniformly  reported, 
according  to  the  detnuial  system,  in  parts  per 
million,  or  milligrams  per  kilogram,  with  I  he 
tem|>erature  stated,  and  that  Clark's  scale  of 
degrees  of  hardness,  and  all  other  systems,  be 
ahiandoned. 

2**.  That  all  analyses  be  fetat**d  in  terms  of  the 
radicals  found. 

a''.  That  the  constituent  radicals  be  arranged  In 
the  order  of  the  usual  electro-chemical  series,  the 
positive  radicals  first. 

4*^.  That  the  combination  deemed  most  prob- 
able by  the  chemist  should  be  stated  in  symbols 
as  well  as  by  name. 

The  abandonment  of  Clark's  scale  has  been 
recommended  by  Wanklyn  and  Chapman  ;  and 
the  recommendation  made  by  the  committee  doea  • 
not  involve  the  disu&e  of  his  method,  but  merely 
the  bringing  of  it  into  accord  with  the  decimal 
system,  —  the  changing  from  grains  per  gallon  to 
milligrams  per  kilogram* 
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The  last  conclusioD  (No.  4)  was  deemed  desirable 
from  the  frequent  confusion  in  the  statement  of 
the  iron  salts  and  of  the  carbon  oxides. 

The  committee  is  unanimously  of  the  opinion 
that  analyses  in  the  form  recommended  will  prove 
quite  as  acceptable  to  boards  of  health  and  to 
the  public  in  general,  for  whom  such  analyses 
are  often  made,  as  if  presented  in  the  mixed 
and  irregular  forms  commonly  adopted. 

The  committee  also  feels  sure  that  the  people  in 
general  are  better  able  to  form  a  definite  idea  of 
the  character  of  a  water  from  a  report  stated  in 
parts  per  100,  parts  per  1,000,000,  etc.,  than  from 
one  expressed  as  grains  per  gallon,  the  latter 
being  a  ratio  wholly  unfamiliar  to  any  but  those 
in  the  medical  or  pharmaceutical  professions. 

A.  C.  Peale,  M.D. 

Wm.  H.  Seaman,  M.D. 

Chas.  H.  White,  M.D. 

PARIS  LETTER, 

Many  interesting  scientific  events  have  lately 
attracted  attention  here.  The  limits  of  my  present 
letter  will  not  permit  me  to  speak  of  them  tdl,  and 
I  will  therefore  confine  myself  to  the  most  im- 
portant ones. 

The  appointment  of  Mr.  Mathias  Duval  to  the 
professorship  of  histology  in  the  medical  school 
is  one  that  does  not  meet  entire  approval.  Mr. 
Duval  is  certainly  an  able  man,  and  one  much 
liked  by  his  students ;  but  it  cannot  be  said  that 
he  is  well  fitted  for  the  task  be  has  assumed.  He 
is  much  more  proficient  in  anatomy  and  physi- 
ology than  in  histology.  It  had  been  hoped  that 
the  faculty  of  medicine  would  appoint  to  this  pro- 
fessorship an  liistologist  of  known  reputation, 
such  as  Mr.  Malassez.  There  will  be,  however, 
one  good  result  of  Mr.  Duval's  appointment :  his- 
tology will  undoubtedly  be  taught  in  a  clear  and 
precise  manner,  which  had  never  been  the  case 
imder  C.  Robin  s  instruction.  Mr.  Duval  is  an 
excellent  vulgarisateur,  and  thorouglily  under- 
stands teaching.  His  students  will  certainly  learn 
histology  much  better  than  they  have  hitherto. 

With  this  accession  to  the  faculty,  however, 
the  resignation  by  Mr.  Vulpian,  of  his  appointment 
as  midecin  (les  hopitaux,  is  much  regretted  by  his 
pupils.  His  reasons  are  not  very  well  knowTi.  It 
has  been  stated  that  he  did  so  in  order  to  devote 
more  attention  to  his  patients ;  but  the  truth  is, 
he  has  not  much  practice,  and  the  greater  part  of 
his  time  is  given  to  laboratory  work.  He  has 
recently  been  asked  to  accept  the  appointment  as 
secretaire  perpetuel  of  the  Academy  of  sciences,  in 
the  event  of  Mr.  Jamin*s  death  (which  occmTed 
yesterday),  and  it  may  be  that  he  has  thus  sought 


opportunity  to  devote  himself  to  this  very  absorb- 
ing task  by  resigning  his  other  arduous  occupa- 
tions. 

Mr.  Paul  Bert  took  his  departure  from  Paris  for 
Tonquin  yesterday  evening.  Monday  last  be 
made  a  speech  at  the  meeting  of  the  Academy  of 
sciences,  bidding  adieu  in  rather  pathetic  tones. 
The  academy,  however,  reciprocated  neither  big 
real  or  assumed  feelings  nor  his  speech.  One  can- 
not but  wonder  at  the  general  approval  of  Mr. 
Bert's  mission  to  Tonquin.  He  himself  is  over- 
flowing with  happiness.  His  friends  are  sure  be 
will  do  well,  and  be  of  use  in  Tonquin.  His  ene- 
mies—  and  they  are  not  few — are  convinced  that 
he  will  commit  some  great  blunder,  and  kill  him- 
self politically.  They,  however,  feel  a  great  relief 
in  the  fact  that  they  will  be  rid  of  him  for  some 
time.  Everybody  is  satisfled,  even  the  Academy 
of  sciences,  who  listened  to  his  last  speech  witb 
much  coldness,  as  though  to  impress  upon  him 
their  lack  of  interest  in  politicians.  It  certainly 
is  a  strange  and  unusual  occurrence,  in  France  at 
least,  for  a  scientific  man  to  become  a  politician, 
tliough  it  must  in  justice  be  said  that  Mr.  Bert  is 
a  man  of  much  intelligence;  and,  should  he  fail, 
it  will  be  due  rather  to  his  temper  than  to  his  lack 
of  ability. 

A  new  French  scientific  periodical,  the  Archives 
Slaves  de  biologie,  has  recently  made  its  appear- 
ance.    It  is  published  by  Messrs.  Richet  &  Men- 
delssohn, and  will  be  devoted  to  the  more  im- 
portant scientific  works  that  are  publislied  in  Rus- 
sian, Tcheque,  and  other  kindred  languages.    It 
will  comprise  original  communications  in  French, 
or  translations  from  the  Russian,  with  reviews  of 
the  latest  works  on  biological  sciences  in  general. 
The  first  number  contains  more  than  three  hun- 
dred pages  of  large  octavo  size,  including  origi- 
nal memoirs   by   Fritsch,  on  recently  discovered 
human  crania ;  of  Godlewski,  on  Pocta  and  Wier- 
zejski  on  fossil   and    living  sponges ;    of    Dani- 
lewsky  and    Kowalewsky,  on    Nawalichin    and 
Botkine ;  and  of  many  others,  on  various  medi- 
cal  and  physiological    subjects.     Tlie  remaining 
pages  are  filled  with  reviews  and  critical  notes  on 
the  recent  biological  work  in  the  Russian  and 
kindred  languages,  from  such  writers  as  Men- 
delssohn,  de  Varigny,   Dan3r8z,    Halperine,    and 
others.     The    project    is  certainly  a  very  com- 
mendable one,  to  thus  gather  up  in  a  single  jour- 
nal all  the  scientific  work  of  a  country  ;  and  in 
this  particular  case  the  idea  is  all  the  better,  from 
the  fact  that  Slavonic  savants  do  not  all  write  in 
the  same  language,  and  that  their  scientific  pa- 
pers are  not  commonly  met  with.     It  is  very  likely 
that  the  jieriodical  will  be  successful,  filling  as  it 
does  such  a  useful  field.     Tlie    example  of  the 
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Jtalimn€s  de  Inoiogi**  \»  certainlT  en- 
ig.  and  we  doubt  not  tliat  the  i>it»6ent 
will  be  aa  favorably  received. 
Hovelling  of  Claude  Bernard's  statue. 
In  front  of  Uie  College  de  France,  totjk 
days  ago.  The  ceremony  was  attended 
few  Persians,  owing  to  the  inrleniencj  of 
{ther.  Addresses  were  made  by  Mr.  Ber- 
Mr,  RenaUi  Paul  Bert,  and  Mr.  Dastre. 
ia  of  a  very  humorous  turn  of  mind* 
a  way  of  causing  amusement  at  the  ex- 
l  others,  —  a  way  that  la  very  pleasant 
does  not  concern  one's  self.  Speaking  of 
g^  one  of  the  pupils  of  Claude  Bernard, 
HHlt  Mr.  Bert  would  alBo  have  his  statue, 
pSy  or  other,  near  that  of  Bernard.  Mr. 
ik  this  in  all  seriousness,  and  with  much 
InesB.  thinking  that  he  certainly  deserved 
ior»  All  except  liimself,  however,  per- 
the  point  of  Mr.  Renan^s  remarks.  Jokes 
Iiot  be  too  refined;  otherwise  they  may  miss 
,  as  did  the  present  one.  The  best  ad- 
were  those  of  P.  Bert  and  Mr.  Ren  an. 
\  Mr.  Borthelot  was  rather  long,  and  Mr. 
lid  not  Bay  any  thing  new  or  interesting. 

ith  or  BO  ago  I  had  the  oppoitiuiityof  aee- 
k  Chevreul  at  the  meeting  of  the  Freucli 
,  where  Bertrond  was  pronouncing  his 
t^e  r^ctjjtioi},  which  was  answered  by 
4  Mr,  Chevreul  is  very  well  preserved, 
^B^ot  appear  aa  old  as  he  really  ts.  He  had 
^nbon  twice  or  thrice  dyring  the  niepting 
a  little  nap,  but  he  struggletl  successfully 
it.  One  or  two  allusions  to  his  old  age, 
his  long,  fruitful  career  as  a  chemist,  re- 
ucJi  applause.  A  person  who  has  known 
U  for  a  long  time  says  that  he  is  certainly 
;er  in  intellect  than  he  was  eight  or  ten 
but.  contrary  to  the  general  fact  that 
lie  recollect  better,  events  that  have  trans^ 
luring  their  youth  than  later  ones,  Mr, 
I  sfieaks  only  of  liisexi)eriments  on  colors, 
tng  to  tiilk  at  all  of  his  very  imjiortant  and 
discoveries  on  the  corps  gras,  on  srjajn 
etc.,  which  he  seems  to  forget.  V. 

Feb.  in. 


NOTES  AND  NEWS. 


fASTEtTR,    according  to  a  telegram  to  the 

>rk   Herald,  read  on  Monday  last  a  paper 

iie  French  academy  of  sciences,  giving  the 

of  hrs  methods  of  treatment   for  hydrt*- 

Three   hundred  and  fifty  jjersons  have 

tedp  including  twelve  Americans,  all  of 

iccessfiilly,    except    one,   who    was    not 

to  the  laboratory  till  thirtj'-fieven  days 


after  having  been  bitten.  Diuing  the  sijc  yeare 
preceding  1885,  in  the  department  of  the  Heine, 
517  persons  had  been  bitten  by  mad  dogs,  from 
which  tJxere  resulte*!  81  dealhi*.  or  about  one  out 
of  every  six  bitten.  It  is  proposed  to  open  an 
international  establishment  at  Paris  for  the  inocu- 
lation treatraentt  and  already  funds  are  being 
largely  subscribed. 

—  The  dog  by  which  the  Newark  children,  who 
were  sent  to  Paris  for  treatment,  were  bitten,  was 
evidently  not  mad.  The  dog,  it  w^ill  be  remem- 
bered, was  killed  at  the  tinae  ;  but  seven  others 
which  were  bitten  by  it  have  be<^n  kept  under  the 
closest  surveillance,  and  have  hhown  no  indicii' 
tions  whatever  of  hydrophobia.  Tliey  have  been 
released. 

—  In  our  iamie  of  Feb.  19,  in  mentioning  Miss 
Crocker's  *  Methods  of  teaching  geography,*  an 
unfortunate  sUpof  the  pen  made  us  give  Miss  Hale 
the  credit  of  its  authorship.  It  was  written  by 
Miss  Liicretia  Crocker,  and  is  in  every  way  a  most 
creditable  piet^e  of  work. 

—  The  '  Forxim  '  (New  York,  Forum  publiahing 
Co.)  is  the  title  of  a  new  monthly  magazine,  edited 
by  Lf>rettiis  8.  Metcalf,  the  former  managiBg 
editor  of  the  North  Anterican  j-etrmc.  The  magar 
zine  will  address  itself  to  the  mass  of  iutelligent 
people,  and  will  discuss  subjects  that  concern  all 
classes  alike,  —  in  morals,  in  education,  in  govern- 
ment, in  religion.  Tlie  first  number,  for  March, 
contains  articles  by  Prof.  Alexander  Winf^hell  (on 
Science  and  the  state),  James  Parton.  E.  P.  Wlu|>- 
ple,  Drs.  R.  H.  Newton,  E.  E.  Hale,  A,  Cleveland 
Coxe,  W.  A,  Hammond,  M.  J.  Savage,  and  Howard 
Crosby. 

—  A  new  polar  expedition,  says  Das  Audand, 
under  the  leaderehip  of  Dr.  Bunge  and  Baron  Toll, 
hay  been  organized  for  the  zoiUogiciil  and  topo- 
graphical investigation  of  the  islands  of  New  Si- 
beria. The  expedition  will  reach  its  destination 
the  coming  spring. 

—  The  American  economic  asaociation  held  a 
business-meeting  in  New  York,  Feb.  27,  President 
A.  Walker  in  the  chair.  Tlie  next  meeting  will 
be  next  autumn,  at  a  date  not  yet  fixed  upon. 

^  A  bill  limiting  the  hunting  of  deer  or  the  sale 
of  venison  in  the  state  of  New  York  to  the  period 
between  Aug.  15  and  Nov.  1,  lias  been  jiassed  by 
the  assembly.  Tlie  bill  also  prohibits  the  trans- 
]K)rtation  of  dead  deer  by  railroad  companies,  ex- 
cept that  the  bodies  of  two  deer  killed  by  a  sporta- 
man  may  be  taken  to  his  home  by  liim  in  the 
limited  fjeriod  stated. 

—Tlie  NatunDUtaenMelurftUclie  ninrf«c/Mit<  (Braun- 
schweig, Vieweg  <8r  Sohn)  is  a  new  eight-paged 
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^i^^v    tiwcaiMML  ^<»><iwi  to  Ike 
«««¥««  U«c  1  mil  I  wMn  mi  fcafti  ■  *  Hie  lint  immbere 
-uv  -iK«4<K  ^Um  ^-icli  «hicnKt»  «Dd  iwiews. 

!1K«  I^HMKHi  :\n^  MvravA  tiatm  that  an 
.  iKh^  ::^  ;u  ^!te4  Nmiic  TIM  lip  to  diriiiter  the  Sphinx, 
t  »K  Avi^  .«(  cxhumaiMft  w  uitraHcd  to  Bragach 
*i«->.  'H\>ilKY  v4  th«  d)irtui|mihMl  archeologist, 
A  iK>  H  lU  V  tUft  V  vHAC  :i  i^lHua  KMrvMd  br  Signor  MaA- 
?  viv%  Vtvu(  :^KiM  ctt^io  iiM^ra  of  sand  must  be 
.  U\u\\i  .i«%<v .  IV  i>.\|w4il«  this  task  a  little  tram- 
«%«<\  !i.t«^  hsxHi  v\itM«nftc««d»  and  150  laborers  are 
oii^o^^Ni  (iH  t)w  UKxcv  MMchankal  portion  of  the 
u^  V^^HAt  l!^M^  rt^  w\vk  Is  expected  to  be 
^\^i4%*u\t.  THou.  wW«  tlM»  rock  oat  of  which 
ilK*  <.uiuc  )wi*  bv^'Vi  Ki^wii  Is  laid  bare,  a  broad 
.  u\altu  >h«aii  ^dt  b#  w^irtfUcCed  aroond  it,  and  a 
'u^h  xk^\  b«ul»  w  ikwmM  anainst  fntore  encroach- 

\  v\>4»\»i>|iv^ml^a  \^  the  New  York  Herald 
•H^v«  itvu  \\  %  ^%Hrv  i^MlmlUe  that  Mr.  Rousseau, 
will.'  >h«4(«  !«^^|  h>  ttw  IViMich  government  to  in- 
^v^  Uh>  ^*HM^Mia  v'aiiaU  must  report  that  the 
ft«4\^^a  K>u««4rviNM^  b  liH»vitably  to  be  changed  from 
%  mSA  Kav4  ^'MmU  h^  a  tmiial  with  locks,  if  it  is  ever 
i%»  l^«  uu«ih«%l  h^  lh«»  luvsent  company,  thereby 
i^»«  uu>«vl^  iHMrytmr  M.  de  Lesseps's  assurances  a 
Uuuau\l  |iuw«  ivlhwated,  but  also  the  very  basis 
v\4  ifeK'  imviKH^^H"^  |rtv«*n  to  the  P&nama  route  over 
ilMV  va  N^na^aiKiiii*  Reguhir  subscriptions  to  the 
(uu«U  «4«%«  «i\lMi«Mi(«MK  and  it  is  propoaed  to  raise  a 
hMuauHl  ^^  iiH4*i*  million  dollars  by  a  national 

II  IM  «v\|i«viiHl  tliat  the  Grecian  canal,  con- 
u^H'Mtva  t^M'  H^tl^  "'  Corinth  and  Aegina,  will  be 
\^^^^4^'UHl  1\Y  IIh«  ond  of  the  present  year.  The 
\-H»Mil  ^iU  \^  1*^  ^'^<^  ^^^^'^^  '^^  ^  length,  but 
Ww  \KH'|<i«t  outlitigi*  M«  nearly  two  hundred  and 
Wtky  IW'I  til  (lt«pth.  The  canal  will  admit  the 
l«(4Mi\^^  «ar  tho  Itirgt^t  ships,  and  will  shorten  the 
««H  Ui^liMMHk  |iiiiwi«««n  the  Adriatic  and  the  levant 
a  hMiidHMl  an«l  thirty  miles. 

\\\  a  riM^iMit  iiaper  the  eminent  French  satxin^, 
.\l|ilummi  \W  Oindtille,  reproduces  with  approving 
iHUiiiitoulii  (ht«  nrKuments  of  Prof.  A.  Graham  Bell 
U|Hiit  (ho  prtNluotlon  of  a  race  of  deaf-mutes  in  the 
l>itll4Hl  M(ii(t«H.  In  commenting  upon  the  methods 
|irt»|M)iNHl  to  pn*vont  this  result,  he  adds  that  the 
KiitfllNh  liiiiK(i<M(«*  ^  ^®  1®^^  favorable  of  aU  for 
M|Hikvii  UM«  among  deaf-mutes,  as  the  movements 
(if  tht«  ll|iN  WW  more  often  replaced  by  an  accentua- 
iliui  or  Intonation  that  does  not  produce  any  visible 
i»fY(Hit.  Tho  vowels  are  articulated  less  clearly  than, 
and  art«  not  so  sliarply  differentiated  from  each 
other  as,  in  the  other  chief  European  languages. 
The  Vrnich  has  very  few  words,  sooh  as  de  and 


eroe,  in  which  the  lips  do  not  take  part  in  the 
pronunciation,  while  in  English  numerous  sounds, 
as  of  n,  fA,  and  A,  are  formed  almost  wholly  by  the 
action  of  the  tongue.  This  is  confirmed  by  the 
experience  of  intelligent  deaf-mutes.  Mr.  Can- 
dolle  suggests,  in  addition  to  the  views  of  Pro- 
fessor Bell,  that,  independently  of  deaf-mutism, 
marriage  between  first-cousins  should  be  wholly 
prohibited.  He  also  asks  whether  greater  care 
given  to  new-born  infants  would  not  materially 
diminish  the  number  of  deaf  persons. 

—  A  new  edition  of  <  Berghaus'  physikalischer 
atlas'  is  announced,  to  be  completed  in  twenty- 
five  litferungenj  the  first  of  which  will  appear 
about  tiie  middle  of  the  present  month.  The  work 
is  prepared  wholly  anew,  by  the  co-operation  of 
Drs.  Dmde,  Gerland,  Hann,  Hartlaub,  Neumayer, 
andZittel. 

—  The  bird-destrojring  '  slimgH9hot '  boy  is  not 
an  eastern  innovation.  A  writer  in  the  Santa 
Barbara,  Cal.,  iVess  deplores  the  evil  that  he  has 
grown  to  be  in  the  west,  in  the  destruction  of  the 
native  birds  for  millinery  purposes. 

—  The  following  works  are  announced  by  the 
Smithsonian  institution  to  be  now  in  press : 
'  Scientific  writings  of  Joseph  Henry ; '  *  Flora  of 
North  America,'  by  Asa  Gray;  'Guesde  collec- 
tions of  antiquities,'  by  O.  T.  Mason ;  '  Annual 
report  for  1884  ; '  •  Paleontological  bibliographiee,' 
by  J.  B.  Maroou ;  •  Bulletin  of  the  Washington 
l^iloeophical  society,'  vol.  vii,  for  1885 ;  and  the 
different  reports  of  progress  in  1885  :  viz.,  in 
chemktry,  by  H.  C.  Bolton;  in  geography,  by 
J.  K.  Gk)odrich  ;  in  seismology  and  vulcanology, 
by  C.  G.  Rockwood. 


LETTERS  TO  THE  EDITOR, 
Oil  on  troubled  waters. 

Ohx  of  the  most  carious  tbiDgs  in  connection  with 
the  use  of  oil  on  troubled  waters  is  the  frequency 
with  which  it  appears  as  a  new  discovery.  Those 
who  would  dismiss  the  subject  with  a  contemptuous 
sneer  at  the  credulity  of  people  imposed  upon  by 
sailors'  yams  know  little  of  the  prolonged  attention 
the  matter  has  received  in  the  past,  and  of  the  hon- 
ored scientific  men  who  have  studied  the  problem. 
There  is  no  room  here  to  quote  the  many  observations 
at  hand,  but  onlv  to  sum  them  up,  and  to  present 
the  explanation  that  has  met  with  moet  favor. 

The  earliest  reference  at  hand  in  English  is  found 
in  Cavallo's  *  Philosophy '  (fourth  American  edition, 
1879,  p.  200).  The  author  points  out  that  oil  spreads 
'instantly'  over  water;  that  the  wind  has  little 
effect  in  raising  waves  on  the  surface  of  oil,  or  of 
water  covered  with  a  film  of  oil ;  and  that  from  early 
times  this  fact  has  been  utilised  in  stilling  the  waves 
of  the  sea.  The  experiments  of  Franklin  and  others 
aredted. 

In  Gehler's  < Fhysikalisches  wOrterbnch'  (Beriin» 


UtMca  6,  I8W.1 


SCIEJ^CE, 


21.'> 


irfi,  p.  1750  ff.)  tbere  is  a  good  preicnta* 
Bbject,  ancJ  majiy  facts  are  cited.  Most 
^Wf^  dra^n,  bowever,  from  the  thirty- pa^^e 
4iieoaBon  in  Weber'n  *  Welleulehre '  (I82r)). "  Here 
CM  6BdH  qoatationfi  from  Aristotle,  Plutarch,  and 
Ptiay,  wbion  show  that  in  early  tjmes  the  power  of 
oil  to  quiet,  and  so  render  more  transparent,  the  sur- 
face of  »at«rf  was  known.  References  are  made  to 
<itJaer  and  lat-er  writers,  and  to  the  fact*  collected  by- 
Franklin  :  and  details  are  iB;iven  of  experiments  made 
by  him  (PbiL  trans.,  Ixiv.,  1774),  and  later  by  the 
Wabaw. 

From  all  tbe^e  data,  as  well  as  from  th«  recent 
obMAfrations  reported  in  Science  (especial  I5'  vii.  p. 
134K  it  yeenift  that  the  effect  of  the  oQ-film  is  to 
<liauni»b  the  '  eombinij  *  of  the  waves,  and  to  prevent, 
in  part  at  least,  the  formation  of  small  waves,  and 
th«|rrowtb  and  aharpeninjir  of  the  crestn  of  the  tart^ 
OQ«a  by  the  continued  actioo  of  the  wind.  The 
sxiiegaimted  popular  notion  that  the  great  waves  are 
^aiflied  neems  ti  be  erroneouis.  The  only  known 
ways  of  destroying  in  the  open  sea  the  energy  of  a 
wave  once  formed  are  by  fluid  friction,  by  rain,  and 
by  an  op|>o»in(r  wind»  But  we  mQ!<<t  nf»t  under- 
tatimate  the  advantage  of  preventinp  the  piliuK-up, 
on  a  wave  ilready  dan^^eroasly  hi^b,  of  another  only 
%  Um  inrbe«  bigh.  On  the  well-known  principle  of 
nper position f  it  must  KometimeH  happen  that  tb« 
ensta  of  waves  belonginjei'  t«>  two  or  more  biystems 
will  coancide.  The  res^dtant  wave  is  then  higher, 
and  eipoaea  more  »nrface  to  tb©  wind  :  and  the  crest, 
b^ag  tbarper,  is  more  easily  blown  o(T  by  the  wind  : 
m,  aa  ib«  wave  is  likely  to  run  faster  than  the  ship, 
It  mav  break  over  her  in  a  way  that  would  not  hap- 
pro  it  it  were  only  a  little  lower, —  if  nnly  one  of  it« 
imailer  cnniiionents  could  be  suppressed. ' 

It  is  further  to  be  borne  in  mind,  in  fieeking  an 
explanation  for  tht*  indi«(pufable  and  useful  effect  of 
oil,  that.  a«  the  pas^sni?*?  of  a  wave  is  the  transfer  of 
■ner}^  V»ot  not  of  matter,  the  oil  will  not  be  carried 
onward  by  the  wave ;  and  that,  if  the  formation  of 
»tw  waves  over  a  given  large  surface  could  be  pre- 
Vfoied,  the  old  ones  would  speedily  pops  out  of  it. 
and  tbckse  coming  into  this  surface  from  beyoncl 
wooM  not  be  ineroaaed,  but  would  decrea$^e  some- 
wbst,  because  of  the  fluid  friction. 

The  practical  problem,  therefore,  before  the  ship- 
maater^  is  to  find  some  means,  1^,  of  preventing  the 
lomiaiion  of  new  waves,  or  the  growth  of  old  ones, 
orar  a  given  surface  to  the  windward  of  his  ship, 
sad,  2^,  of  making  this  surface  as  large  as  possible. 
He  solves  it  more  or  less  completely  by  the  use  of 
oil!  niiil  nn-^w  we  seek  an  explanation  of  the  action 
«f  I  e  physieiat. 

if  iio  pbysicista  of   the   first  part  of  this 

Fi&llowi>d  pretty  generally  the  view  attributed 
ftf  10  Aristotle,  and  elaborated  by  Fraaklin  ; 
l^1>en  subscribe  to  it ;  and  Milncke»  in  *  Gehler/ 
mjt  It  in  generally  held  :  tn  a  word^  the  friction  of 
tbe  wind  in  leas  on  the  oil  than  on  the  water.  Stated 
to  this  way,  however,  the  sentence  is  almost  sure  to 
toQ>vay  a  false  impression.  We  know  of  absolutely 
SO  piiof  that  this  is  true,  if  taken  with  its  obvious 
n«a.nt«jr:  but  the  truth  it  embodies  is  gimply,  that, 
'  int«rposition  of  the  oil-film,  the  force 
.  o£  '  ^  not  communicated  to  the  water  ;  and 

\  vm  aacpl&ined  in  a  way  consistent  with  mod- 
IHotions.  Franklin  bad  pointed  out  how 
[  by  the  wind  gets  higher,  broader,  and 
at  Hbch  tocoeasive  vibration  [and  therefore 


travels  faster]  :  be  comparea  the  effect  of  the  wind 
to  the  setting  of  a  heavy  churchbell  t«»  swinging,  by 
properly  timed  impulses  of  a  finger.  He  thinks  the 
adhesion  between  the  oil  and  wat#r  ii  so  stijj^bt  fif, 
indeed,  the  repulsion  be  not  strong  enough  t-o  main- 
tain the  film  at  a  small  distance  from  the  water)  that 
the  film  can  be  moved  a  little  by  the  wind  without 
disturbing  the  water.  He  suggests,  further,  that 
the  wind  can  *  catch  *  hold  of  the  large  wave  better 
when  this  is  covered  with  ripplps,  while,  if  it  be  oiled » 
the  wind  may  press  it  down.  The  Webers  add  some- 
thing with  reference  to  the  resolution  of  the  force  of 
the  wind,  which  sc'cms  not  quite  sound  in  theory  ; 
and  Mil  nek  e  ha*i  something  to  say  about  a  slight  bind- 
ing of  the  surface  of  the  water  by  the  oil. 

But  some  properties  of  fluids  unknown  to  the 
earlier  physicists  have  a  bearing  on  the  present  prob- 
lem. Thus  Daniell,  in  his  *  Principles  of  physics'  (p. 
247),  Bays,  under  the  title  *  Superficial  viscosity,'  *'  To 
the  aame  cause  [superficial  tenacity]  we  must  at- 
tribute the  smoothing  of  the  surface  of  a  rough  sea 
when  oil  is  poured  upon  it :  the  new  surface  has 
frreat  superficial  tenacity  and  small  superficial  ten- 
sion, and  is  not  readily  broken  up  into  surf."  The 
bearing  of  this  may  be  shown  thus.  Imagine  a  per- 
fectly calm  lake  :  a  wind  strikes  it,  and  it  is  covered 
with  wavelets.  It  is  not  tho  increase  of  pressure 
over  the  lake  that  causes  the  waveii.  but  slight  differ- 
ences of  pressure  between  neighboring  points,  due  to 
the  fact  that  the  winds  flow  more  or  less  in  gu^ts, 
not  Bleadily.  If  the  surface  were  solid,  or  very  vis- 
cous, like  mucilage  or  thick  oil,  the  momentary  force 
due  to  the  difference  of  pressure  would  cease  to  act 
before  any  sensible  movement  could  take  place.  The 
effect  would  be  the  same  in  kind,  though  differing  in 
amount,  however  thin  the  film,,  or  slightly  vi«couB  the 
oil  may  be  ;  but  we  should  remember  that  the  super- 
ficial  viscosity  which  is  effective  here  is  usually 
greater  than  the  viscosity  calculated  from  experi- 
ments where  a  considerable  volume  of  the  lirfiiid  is 
used.  The  effect,  too,  would  be  tbe  same  in  kind, 
though  the  sea  were  rough  instead  of  calm.  We  see, 
then,  that  an  oil  film,  by  it«  viscosity  (as  well  as  by 
slipping  over  the  water,  if  Frankiin^s  view  is  cor- 
rect), delays  the  action  of  the  wind*s  force  on  the 
water  for  so  long  a  time,  that  the  force  may  have 
ceased  to  act  before  any  movement  begins,  and  then 
no  work  is  done  by  the  wind  on  the  water,  Thu^,  in 
an  extreme  case,  no  new  waves  are  formed,  and  those 
driven  on  by  tbe  wind  through  the  oil-covered  sur- 
face donothave  their  crests  continually  elevated  and 
sharpened  till  they  are  ready  to  break. 

What  might  happen  in  an  extreme  case  does  bap- 
pen,  to  some  extent,  in  every  case  where  oil  is  used 
on  tbe  water.  Thus  the  wake  of  a  ship  generally 
shows  a  surface  covered  with  bubbles  more  persistent 
than  usual,  and  comparatively  free  from  small  waves, 
both  effects  being  probably  due  to  the  traces  of  oil 
coming  from  bilge-water,  the  cook's  galley,  etc. 
Where  a  ship  is  driven  before  tbe  wind,  and  the 
waves  are  running  faster  than  the  ship,  if  oil  iHlieing 
used,  it  is  evident  that  tbe  wind  has  V)  pa<i8  over  a 
lo^g  oil- covered  surface,  and  the  effect  of  the  oil 
will  be  especially  favorable.  Since  it  is  essential  to 
this  explanation  that  the  oil  l^e  spread  to  the  wind- 
ward, little  benefit  is  to  be  expected  from  tbe  use  of 
oil  on  waves  coming  from  a  distant  storm  ;  nor  when 
tbe  wind  is  ahead,  unless  means  can  be  used  to  throw 
tbe  oil  a  long  distance  ahead. 

If  this  explanation  be  correct,  as  we  believe  it  to 
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-y^y  w  are  all  the  foasilt  in  the  same  rock. 
lh»  bfl  nde  of  the  abdomen  there  is  a  line  of 
1%  to  the  riirht  of  which  the  substance  of 
pnl  phtea,  and  the  filling  between  them,  to 
Blml  platee  below,  has  been  removed  in  split- 
#  rocK,  and  probably  left  on  the  other  part. 
lUi  line  the  thickness  between  the  two  sides 
lOMil  (dorsal  and  ventral)  is  about  a  twentieth 
leh  or  less.  In  speaking  of  this  feature,  Pro- 
fliorell  says,  '*The  whole  upper  side  of  the 
is  broken  or  cracked  longitudinally/'  and 
the  articulations  of  the  ventral  parts  are  "all 
:  continuations  of  the  articulations  between  the 
^QTiats,"  Neither  of  these  assertions  is  entirely  true. 
Tli««  sblomen  is  partially  removed,  but  not  *  cracked  ^ 
in  the  tense  in  which  he  uses  th^  term  ;  and  the 
artieulations  between  the  joints  of  the  ventral  plates 
are  not ' direct  continuations'  of  those  of  the  dorsal. 
Be^ide^  this,  the  overlapping  of  the  plates  show 
directly  which  is  dorsal,  and  which  is  ventral ;  and 
no  zoologist  would  be  apt  to  make  the  mistake.  If 
we  ei:ainine  the  abdomen  of  a  beetle,  roach,  or 
scorpion,  on  the  exterior,  we  find  the  anterior  plates 
all  overlapping  those  behind,  both  dorsally  and  ven- 
t rally  \  bat,  if  we  take  off  the  crust  and  examine  the 
ingidt^p  ire  find  the  reverse  to  be  the  case ;  that  is, 
the  anterior  edge  of  the  plates  overlaps  the  one  an- 
terior to  it.  Now,  this  is  precisely  what  is  seen  on 
tbis  specimen  :  on  the  left  side  the  anterior  plates 
overlap  thoee  behind,  while  on  the  right  side  the 
posterior  overlap  thoee  in  front ;  and  the  surface  of 
the  plates  is  concave,  while  on  the  left  side  they  are 
convex  ;  so  that  a  mistake  is  nearly  impossible.  Pro- 
fessor Thoreirs  statement,  that,  if  his  interpretation 
of  thi»  character  is  the  right  one,  ''the  want  of 
apiraeles  on  the  plates  needs  no  furth'^r  explanation,'' 
1%  therefore  of  no  value,  as  he  reasons  from  false 
premiiies :  all  his  conclusions  based  upon  his  assumed 
features  fall  to  the  ground,  and  the  want  of  spiracles 
is  yet  unexplained.  There  are  six  of  these  ventral 
plates  plainly  seen,  extendinar  from  beneath  the  dor- 
sals. N^either  is  the  specimen  a  '  rather  badly  pre- 
served fossil,'  but  instead  an  exceedingly  well  pre- 
served and  distinct  one,  as  far  as  the  parts  existed 
wheti  the  specimen  was  embedded. 

lu  a  footnote  to  his  observations  on  the  above 
structure.  Prof essor  Thorell  states,  that,  **  even  if  the 
platesf  in  question  really  were  ventral  plates,  the  first 
(or  sixth  when  counted  from  behind  forward)  would 
seem«  from  its  position,  to  correspond  to  the  anterior 
half  of  the  first  ventral  in  the  ordinary  scorpions, 
and  not  to  the  small  plate  situated  between  the 
pectoral  combe."  On  this  statement  I  will  make  no 
comment,  further  than  to  say  that  I  have  failed  to 
find,  in  the  living  species  which  I  have  examined, 
any  imse  where  the  first  (or  anterior)  ventral  plate 
is  even  apparently  articulated  to  the  third  ventral 
plate,  or  has  the  lateral  width  of  this  one. 

Profieasor  Thorell  next  goes  on  to  say  that  *'  Mr. 
Whittield  thinks,  that,  whereas  modem  scorpions 
earry  the  tail  (poet-abdomen)  arched  upward  over 
the  tiack,  Proecorpius,  and  also  Palaeophonus,  car- 
ried it  in  the  opposite  way,  or  curved  downward." 
He  says,  '*  This  would  indeed  be  a  character  of 
fundamental  importance  for  distinguishing  the  Silu- 
rion  aeorpions  from  all  other  members  of  the  group," 
but  that  to  him  it  is  ''impossible  to  find  any  strin- 
l^ent  reason  for  adopting  chis  strange  hypothesis," 
and  that  it  would  cause  '*the  animaFs  gait  to  be 
exceedingly  difficolt  and  awkward  if  it  were  to  walk 


1 


3.  18«.\ 


SCIENCE. 


211 


ve<i  nn<ler  its  l>ody/'     I  nev^r  inti- 

:i\k^«^  Mritb  Us  taif  curved  under  iu 

own    sy^fjestioa  :  but  I  cannot  see 

^ii  not  walk  with  its  tail straighi- 

^•eU  as  to  curve  it  over  the 

(iHOsition   seeiDs  much  the 

'1.     As  to  stin^iDK  it*  prev 

.M»n   tbe   hautiN   of   ite 

rie  troubJe  :  benee  the 

*t   of   a  more   elevated 

i^ition  of  ftarte  to  paqposet, 
1  1  the  life  of  a  scorpion  wbeii 

iuii*^i!f  thij  elevated  feature  :  for  as 
flJ  tiiimitA,  just  before  birth  in  tbe 
liM  tftiJ  iM  curved  downward.  If  the 
ird  then,  when  is  it  luraecl  upward? 
"ue  early  forms,  might  not  thi«  ern- 
'  be  prolonged  to  a  later  or  more 
Wasps  and  similar  insects  bend 
mt  bcidlea  downward  iq  stiugiDfr  their  prey »  ^nd 
It  HOC  {WTtieaUrly  awkward,  ^»  I  have  often  ex- 
Tb©  ndj?e»  on  the  upper  and  lower  sur- 
«|  tlie  tail-joiDtfi  differ  in  all  living^  scorpions 
1  hare  ©xainiaed,  and  readily  show  which  is 
asd  which  is  ventral.  Those  seen  on  this 
brnve  the  character  of  tbe  ventral  or  lower 
l»  (infide  aa  to  curvature^  and  not  ''the  same 
sculpture  of  the  dorsal  plates,  or  parte  of 
atl^iQenta  or  jointa  in  ordinary  scorptoas/*  as 
TboreTl  wrongly  asserts,  they  diverge  at 
e  anterior  end.  and  converge  at  the  posterior  end. 
very  «!»K^t  displacement  of  the  tail  segments  is 
fuflirieut  to  warrant  the  as»Uimption  that  the 
tail  ban  been  turned  over^  although  such  may 
Hibly  be  tbe  case,  but  it  not  at  all  probable.  I 
~  ffa#  fftct  of  displacement  iu  my  description, 
d  \mfftA  my  reasoning  upon  the  improbability  of 
bavrng  been  turned  over.  Of  cour»e,  if  it  is  turned 
BT.  my  inferences  are  faulty.  But  has  it  been  ? 
not- 

r  Tborell  next  attacks  tbe  two  poor  little 
in  tbe  most  pitiless  manner,  notwithj^tandintc 
tsnial  has  but  one  foot  to  show.     This  he  holds 
in  Xhm  moAt  apf^iealing  manner  to  the  o1><ierverf 
ly  distinct^  and  free  from  interference  by  the 
limbs«  and  with  the  two  claws  widely  spread, 
If  in  an  effort  to  prevent  dispntation.     Professor 
tl's  remarks,  in  his  effort  to  reason  away  fine  of 
WH  u{H>n  an  assumption  as  to  what  a  Silurian 
ought  to  be,  partake  so  much  of  tbe  i^harae- 
*  special  pleading/  I  hat  I  do  not  feel  called 
M  to  make  a  very  extended  attempt  at  refutation. 
B  Vfieclmen  is  so  very  distinct  and  positive  in  this 
t,  that  I  sball  only  say,  in  reply  to  Professor 
Of^,  thst  he  can  rest  assured  the  specimen  is  not 
>kci»,  or  in  any  way  mutilated  in  this  part  ;  that 
r*  are  certainly  two  processes   of  almost   equal 
I,  %hm  kmger  being  only  perceptibly  narrower  at  its 
\  liiidar  a  high  magnification,  than  ii«  mate  :  that 
tivo   proco«aes  are   situated  on  the  end  of  the 
It   behind,  and   not   on  the  «ide  of   the  end,  in 
of   a  spine.     Now,  these   prccesses   he 
•pines,  or  parts  of  a  broken  limb,  or  by  any 
:  th«*y  still  remain  claws  to  every  appear- 
in  the  1^    '  ifioD,  and  were  undoubtedly 
by  ti.     lu  my  examination  of 
m^^"   ^  no  assumption  and  ma nu* 
c                            I y  taking  the  specimen  a^ 
huu^                       r  dreaaiDg.     I  have  bad,  in 
mr  oi    tbe  Uuuble  daw,  tbe  opinioDf  after 
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examination,  of  many  goo<1  observer*!,  only  one  of 
whom  failed  to  assert  positively  the  existeoee  of  a 
double  cJaw,  That  one  exception,  after  a  very  cur- 
sory exaroination  of  only  a  very  lew  minutes*  gare 
no  direct  opinion. 

After  speaking  of  the  tranj^verse  furrow  across  tbe 
base  of  tbe  cepbalothorax.  Professor  Thorell  men- 
tions *  thr  amah  #t2*»  of  th^  eyen '  as  a  feature  in 
which  this  specimeu  differs  from  the  Eoscnrpionidae, 
and  states  that  "in  this  particular  it  more  resembles 
Dr.  Hunter's  and  Mr.  Peach 'S  Scotch  Paleo p bonus  " 
I  am  not  aware  that  the  eyes  of  Dr.  Hunter*a  ami 
Mr.  Peach's  Scotch  Palaeopbonus  have  been  actually 
observed  so  as  to  know  their  exact  size.  The  sped- 
men  lies  with  the  ventral  side  up,  the  eyes  being 
embedded  in  the  rock  below,  but.  according  to  Mr. 
Peachy  "  are  Feen  pressed  up  through  the  cuticle  of 
the  gullet,''  and  would  naturally  appear  somewhat 
larger  than  they  really  were  in  life,  owing  to  the  lift- 
ing of  tbe  cuticle  over  them.  Consequently  I  do  not 
see  tbe  force  of  the  comparison. 

Professor  Thorell  believes  Proscorpius  forms  a 
'good  peculiar  genus/  as  ** characterized  by  the 
somewhat  tnlobed  anterior  margin  of  the  eepbalo- 
thorax,'' — a  feature  which  I  should  not  consider  as 
of  more  than  specific  value,—*'  and  more  especially  by 
the  shape  of  the  finger*  of  the  mandibles,  which,  if 
they  really  had  such  a  form  in  the  living  animal  as 
th*»y.  from  Mr,  Whitfield's  figures,  appear  to  have, 
differ  materially  from  those  of  Palaeopbonus  and 
all  other  known  scorpions."  I  am  sorry  Profrssor 
Thor«^ll  has  not  told  Uf  how  they  differ ;  then  we 
should  have  had  a  basis  of  comparison.  My  figures 
of  the  mandibl*?,  three  of  which  I  gave,  besides  that 
in  place  ou  the  enlarged  figure  in  plate  19  (which,  by 
tbe  way,  is  not  a  drawiog,  but  a  print  direct  from  a 
photograph  of  the  specimen),  were  given  to  show  tbe 
uncertainty  of  this  part.  They  can  be  verified,  bow- 
ever,  by  reference  to  that  figure. 

As  ui  Professor  Thorell's  opinion  of  the  systematic 
)K)sition  and  relation  of  this  American  fossil  scorpion, 
which  he  has  based  upon  a  lack  of  knowledge  of  tbe 
specimen,  and  the  assumption  of  characters  and 
faults  which  it  does  not  possess,  I  shall  say  nothing, 
as  it  rests  entirely  on  the  existence  of  a  single  or 
double  claw.  But  as  to  his  *'additiooal  reason  to 
those  given  above  for  removing  Pro#icorpius  from  the 
carboniferous  Eo&corpionidae,  and  for  referring  this 
germs  to  the  Apoxypodes,  fani,  Palaeophonidae,*' 
which  be  says  '*  may  be  found  in  its  bt^ing,  geologi- 
cally speaking,  almost  contemporary  with  tbePalaeo- 
phorii/'  I  should  object  to  make  geological  position 
even  an  'additional  reason'  for  zoological  classifi- 
cation* 

Regarding  the  aquatic  nature  of  tbe  animal,  there 
can  be  no  certainty.  The  apparent  total  absence  of 
stigmata,  yet  unexplained,  leads  one  to  inquire  bow 
they  breathed,  even  if  aquatic.  The  same  may  be 
asked  of  it*  aquatic  assix-iates  in  the  rock,  Bluryp- 
terus  and  Pteri^gotus.  which  «how  neither  stigmata 
nor  branchiae  ;  but  their  aquatic  character  is  not 
questioned.  That  it  should  be  any  thing  po  '  very 
strange/  that  a  connecting-link  between  a  small  and 
a  large  form,  like  the  scorpion  on  the  one  haiidt  and 
tbe  Pt«rygoti  on  the  other^  ««hould  be  found  in  *'  such 
a  little  creature  as  the  Proscorpios  0%bornii,"  I 
think  few  will  admit ;  nor  are  all  tbe  Eurypten  and 
Pterygoti  so  very  *  grigantic  '  as  his  lani<uage  would 
indicate,  K,  P,  WHrmxLD, 

Aroer.  mus.  aat.  bist.,  Nsfr  York  City. 
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The  language  of  the  Bilhoola  in  British 
Columbia. 

The  Bilhoola  tribe  inhabits  the  district  of  Dean 
^  Inlet  and  Bentinok  Arm,  and  is  surrounded  by  tribes 
*  of  the  Kwakiool  family.  Their  lani^uaffe,  as  those  of 
the  neighboring?  tribes,  is  very  little  known  :  there- 
fore the  following  remarks,  imperfect  though  they 
he,  may  be  of  interest.  The  material  was  collected 
by  me  from  some  individuals  of  this  tribe  who  were 
brought  to  Grermany  by  Capt.  A  Jacobson,  and  staid 
for  a  fortnight  at  Berlin. 

The  most  remarkable  peculiarity  of  the  language 
is,  that  words  in  connection  cannot  be  expressed  ex- 
cept by  the  help  of  certain  prefixes  much  resembling 
an  article.  The  most  common  of  these  are  ft  and  ua» 
For  instance:  'large/  shg  {ah  pronounced  almost 
like  ch  in  the  German  ich)  ;  '  stone,'  Vhi  {h  like  ch  in 
the  Scotch  loch) ;  '  larg^e  stone,'  ti  ahg  ii  Vhi. 

The  plural  of  nouns  is  formed  in  different  ways, 
either  by  reduplication  of  the  initial  sound  or  by  the 
ending  %Jes.  In  some  instances  I  found  pi  and  fj. 
Frequently  the  singular  serves  also  for  the  plural. 
It  seems  that  the  cases  are  only  expressed  by  the  po- 
sition of  the  word  in  the  sentence. 

The  personal  pronoun  is  — 


SINQULAB. 

1st  person  J  ens 
2rf  "  ino 
M       **        t  'aish 


PLURAL. 

1st  person,  th  *mitr 
2d  **  th  'optr 
3d        "        t  'auts 


The  possessive  pronoun  is  formed  in  two  ways  :  it 
is  either  derived  from  the  personal  pronoun,  and 
connected  with  the  noun  by  ft  in  the  singular,  and 
ua  in  the  plural  (for  instance :  enstl  Hi  Vnah^  *  my 
head  ; '  f^  'mifi  'ua  sotl\  *  our  house '),  or  it  is  ex- 
pressed by  a  suffix  (f  ^nah-stsh,  *  my  head  ; '  sotl  'f/«A, 
*  our  house '). 

The  flexion  of  the  verb  is  quite  remarkable.  It 
is  either  formed  by  a  personal  pronoun  and  the  stem 
of  the  verb,  both  being  connected  by  ti  or  some 
other  prefix,  or  by  suffixes.  Besides,  the  pronoun 
can  be  repeated  after  the  verb  :  for  example  ,  — 


ens  ti  tl  *ap 

th  ^apsts 

th  ^apsts  ti  ens 


go.' 


The  suffixes  are  identical  with  the  possessive  suf- 
fixes of  the  noun. 

The  objective  flexion  of  the  verb  bears  the  features 
of  having  originated  by  agglutination  of  the  pro- 
noun to  the  verb  :  for  example,  ksh\  sh  sino,  '  I  see 
you  ; '  ksh  'sh  titl,'  *  We  see  them.' 

I  could  not  find  any  distinct  traces  of  the  tenses 
being  expressed  by  suffixes  or  by  prefixes.  An  itera- 
tive is  formed  by  the  prefix  aff*;  a  locative,  by  nu. 

The  principal  colors  are  red,  yellow,  and  blue,  the 
limit  between  the  latter  two  being  indefinite.  Green 
is  sometimes  called  yellow,  sometimes  blue  ;  viz., 
similar  to  the  one  or  the  other. 

The  names  of  the  numbers  are  formed  according 
to  the  quinary- vigesimal  system  :  6  is  5  +  1 ;  11  is  10 
+  1 ;  20,  one  man,  i.e.,  the  number  of  fingers  and 
toes ;  40,  two  men,  etc. 

The  vocabulary  bears  only  a  very  slif^ht  resem- 
blance to  that  of  the  Kwakiool  and  the  Selish.  As 
far  as  I  know,  the  grammar  much  resembles  that  of 
the  Bilballa. 

The  traditions  and  customs  of  this  people  are  al- 
most identical  with  those  of  the  Tlinkit  and  their 


other  neighbors,  though  in  their  detaOt  thwe  my  Vi 
some  differences.  Fravz  Bqai. 

Berlin,  Feb.  6.  

Discomforts  arising  from  sponge  spicules  in  pond- 
soils. 

Near  Mooticello,  in  this  state,  are  nnmerooa  Modi 
and  sloughs,  many  of  which  have  been  drained  til 
brought  under  cultivation.  The  soil  is  of  the  tyjiieil 
humus  character,  containing  no  clay  and  bat  f«rf 
little  sand.  For  ages,  perhaps,  each  rammer  m 
produced  its  rank  growth  of  aquatic  plants,  and  etek 
autumn  has  laid  this  growth  beneath  the  rippliiff 
surface  of  the  pond,  to  be  protected  from  thoiinp 
decomposition  by  its  waters:  consequently,  whet 
the  hand  of  improvement  removes  the  water,  a  rieh 
bed  of  vegetable  matter  is  brought  to  the  ran  sal 
air.  Such  situations  are  peculiarly  favorable  for  tib 
cultivation  of  corn,  and  large  yields  may  be  fro- 
duc»d  ;  but  in  the  cultivation  of  the  crop  a  nmt 
annoying  difficulty  is  encountered.  In  bright,  wtrm 
days,  the  workmen  in  these  fields  experience  a  dis- 
tressing itching  in  those  parts  of  the  body  when 
there  is  rubbing  or  chafing  of  the  boots  or  clothiiv. 
I  cannot  better  deecribe  this  sensation  than  by  con- 
paring  it  with  the  pain  occasioned  by  the  attack  of 
a  flock  of  mosquitoes  upon  the  affected  parts.  It  ii 
almost  unbearable,  and  some  persons  are  obliged  U> 
stop  work  and  seek  relief.  Usually  by  taking  a  hith 
and  cooling  the  body  the  irritation  ceasee ;  but,  if  H 
again  be  heated  by  over-exertion,  the  pain  is  renewed. 
Such  a  condition  will  last  for  about  two  days. 

On  microscopic  examination,  we  found  among  tk 
particles  of  sand  and  vegetable  matter  numeroot 
spindle-shaped,  sharp-pointed  bodies.  Some  wen 
hooked  and  curved ;  some  broken  in  the  middle, 
making  one  end  blunt ;  some  were  <;overed  thickly 
with  spines.  These  have  been  identified  as  diatooa 
and  fresh- water  sponge  spicules.  The  bodies  are  of 
a  siliceous  character,  for  they  are  not  destroyed  by 
ignition,  nor  attacked  by  hydrochloric  acid.  Sioct 
fresh- water  sponges  are  quite  abundant  in  many 
ponds,  their  remains  form  a  conspicuous  part  of  the 
soil. 

Having  thus  ascertained  the  cause  of  the  irrita- 
tion, it  is  not  difficult  to  understand  its  production. 
A  fine  impalpable  dust  always  rises  from  the  soil 
when  it  is  being  cultivated.  This  penetrates  tkt 
clothing,  and  finds  its  way  to  those  parts  of  the  body 
where  there  is  friction  between  the  skin  and  dothiog. 
The  backward  and  forward  motion  of  the  doth 
causes  the  spicules  to  work  their  way  into  the  skin  far 
enough  to  irritate  the  nerves  and  produce  the  pain. 
The  increased  circulation  due  to  active  exercise  in- 
creases the  sensitiveness  of  the  skin,  and  hence  the 
pain  is  greater  under  such  conditions. 

No  remedy  has  as  yet  suggested  itself.  The  best 
preventive  is  wearing  such  clothing  as  will  most 
nearly  exclude  the  dust.  As  the  spicules  are  con- 
posed  of  one  of  the  most  enduring  rabstances,  they 
will  not  be  removed  from  the  soil  by  the  usoal 
changes  taking  place  in  it.  Wind  and  cultivatioo 
may  disseminate  them  so  that  they  will  be  f ar  le» 
troublesome,  but  it  will  be  a  slow  process.  Alto- 
gether, the  outlook  for  the  comfortable  cultivation  of 
these  pond-soils  is  not  encouraging  ;  and,  if  the  lan^ 
crops  which  they  are  capable  of  producing  are  ob- 
tained, much  annoyance  and  inconvenience  must  be 
endured.  S.  T.  VirdM. 

Purdue  university,  Lafayette.  Ind., 
Feb.  20. 
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Prelimloary  description  of  a    new    species    of 

Aplodontia   (A.  major  sp.    nov,,  'California 
tliow*tt,'  *  mountain  beaver  '). 

I  liavf  rt'o^ived   from  on©  of  my  collectors  eiit^bb 
^  -   a  new  species  of  Aplodontia  captured 

1*1  ri  Nevada  MouDtainf?^  in  Placer  county, 

Cil.  U  n**y  b«  di$tineut«thed  from  the  only  pre- 
TioQfllr  known  np^cieft  of  the  family  by  the  following 
**     Home  ;  — 

Mifrtb»  about  400  mm.  ;  bind- foot  wttb  claws, 
00  mm.  ■  height  of  ear,  about  8  mm. —  Pelat^e, 
conpBrmtiv^ely  ctiaree  and  ban^h ;  hairs  of  flanksi 
diWfmt«4  beyond  those  of  the  surrouiidinpr  parte, 
fomtlnpr  on  «ach  side  a  more  or  less  pronotineea  oval 
Mtcb,  from  60  to  80  mm.  in  length  and  from  40  to 
60  mm.  in  breadth,  which  terminates  abruptly  about 
Q{ipM9eltii  th«  hip  joint,  and  which  is  most  marked  in 
w^'---  vt  fulJy  adult,     C'ofor:  Whiskers,  black  ^ 

U  ]  (rrayish-brawn,  the  tint  of  the   brown 

Ujl,.  . —  .:  a  dilute  bistre  ;  bftir«  at  base  and  under 
fur,  very  dark  plumbeous:  romp  and  belly,  {grizzled 
ooiue-i^ray,  sometimes  faintly  and  superfieially 
»aab«?(l  with  verv  dilute  brown  ;  a  distinct  patch  of 
♦hit**  in  the  anal  renfion  ;  tip  of  no^e,  sootj^-brown, 
vhieh  eoior  sometimes  extends  backwards  in  a  nar- 
row stripe  almost  to  a  point  midway  between  the 
vf%.  f^r-,.-^i  hrtrttrtfTft:  The  ftknll  Is  much  larj^er 
wrf  b*N*  that  of  A.  rufa,  and  the  occipitel 

nnmtuii  ^Iily  develojjed  ;  the  zygomatic  arches 

9Pt  more  boweii  outward ;  the  na»al  bones  are 
hfoad«*i»t  at  or  near  their  anterior  ends  instead  of 
•ini  6   posteriorly  ;    and    the    ratio   of    the 

U]'  series  of  teeth  to  the   bai^ilar   length  is 

i<^  -  than  in  A.  rufa. 

i  several  other  cranial  differences  which 

WiU  ,>'  ...-.  u^-*ed  at  len^^th.  together  with  the  ani- 
maTt  afflntttes  with  *  var.  Californicus  *  of  Peters,  in 
a  paper  soon  to  be  published, 

C.  Habt  Merriail 
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International  copyright. 

-      fiu   enthuihia^tic  advocate  of  an  in- 
1  jrht  as  a  matter  of  abstract  justice 
,1  hare  never  been  able  to  satisfy 
m)  constitutional  rig^ht  of  congress  to  en- 

act '1^  bill  for  the  purpose  of  effectinp:  one. 

The  cou^titTition  of  the  United  States  is  a  grant  of 
paitrr.  Among  other  powers  granted  by  it  to  con- 
(art.  1.,  sec.  8)  that  of  promoting  '*  the  prng- 
ienee  and  useful  arts  by  securing  for  limited 
authors  and  inventors  the  right  to  their  re- 
•paeitve  wri tings  and  discoveries/*  Tbii^  congress 
ua  already  done.  The  question  now  presented  is, 
tkeff>lftfe, 

1.  Kascfmicresf  ezhansted  such  powers  under  the 
waiatitiition,  and^  if  not,  has  it  still  ^mwer  to  legislate 
at  to  Ijie  degree  of  protection  accorded  authors  and 
iXTianton^  by  enacting  a  statute  to  protect  Britkh 
anUiorm,  i«hich  statute  (let  it  be  admitted)  will  indi- 
neUy  tncTeai»e  the  profits  of  the  American  '  author 
■ad  tnvrntor  ^  i 

TUs  question  being  disposed  of,  nothing  further 
eead  tia  aaJd  as  to  the  power  ;  but  a  word  might  be 
added  an  U*  the  merits  of  the  question. 

2.  If  b  on*-  '  '  '  jal  necessities  of  our  imperfect 
•lalatiiat  ev^  hial,  in  selecting  bin  vocation, 
■mnmat  and  f'u. J.... ~  himself  to  the  riHks  and  dan- 
Cvfi  of  that  vocation  ;  as,  for  example,  an  employee 


of  a  railroad  company,  other  things  being  equal,  can- 
not recover  of  the  company  for  injuries  received  in 
the  course  of  his  legitimate  employment  by  it.  Now, 
the  author,  in  selecting  authorship  as  a  vocation,  ac- 
cepts a  risk  which  may,  perhaps,  be  stated  categori- 
cally ;  viz., while  it  is  doubtless  true  that,  l'^*,  an  idea 
is  property,  it  is  equally  true  that,  2**,  the  form  of 
words  in  which  an  idea  is  expressed  is  also  property; 
but  it  is  ab^solutely  impossible  to  protect  the  idea 
wheu  unclothed  in  words.  The  utmost  the  law  can 
do  is  to  protect  the  expression  of  the  idea. 

Now,  the  disability  —  the  risk  and  danger  of 
authorship  which  the  author  accepts  —  arises  from 
the  fact  that  ft  in  possible  to  clothe  an  idea  in  any 
number  of  different  forms  of  words.  Let  us  suppose 
that  A  expresses  an  idea,  absolutely  original  with 
himself,  as  follow^s  :  '  The  sun  gives  warmth  to  the 
earth."  Let  us  suppose  that  B  sees  this  in  print,  and 
steals  it  deliberately,  putting  it  thus  i  '  The  orb  of 
day  diffuses  it«  heat  over  our  planet.^  It  is  evident 
enough  that  no  statute  or  court  can  refuse  protection 
to  either  or  twtU  A  and  B  :  for  no  court  could  try  the 
question  of  priority  of  the  abstract  conception,  and, 
even  if  it  could,  it  could  not  protect  that  abstract 
coneeptiou  separated  from  a  statement  of  it  in  words  ; 
and  B's  statement  is  in  words  as  well  as  A*s.  To  ob- 
tain a  patent,  an  oath  and  a  contract  are  necessary. 
The  applicant  must  first  make  oath  to  the  originality 
of  his  invention,  and,  secondly,  make  a  contract  with 
the  government ;  viz..  that,  on  his  part,  he  will  fully 
and  frankly  state  in  his  specifications  the  methods 
and  processes  by  which  he  prt>diices  useful  results,  so 
plainly  that  anyone  understanding  the  language 
could  do  the  same,  and  that  in  exchange  for  these 
specif  cations,  the  government,  on  its  part„  will  ac- 
cord him  a  limited  protection  in  the  use  of  them  for 
the  inventor's  sole  profit.  But  the  author  of  a 
poem,  novel,  or  treatise,  makes  no  oath  of  originality, 
and  enter**  into  no  contra ct.  He  merely  states  the 
name  and  makes  profert  of  his  production  ;  and  the 
governmeot  takes  notice,  and  shifts  the  burden  of 
proof  in  his  favor  ;  that  is  to  say,  provides,  that,  if 
the  author  thereafter  sue  for  an  infringement,  he 
nee«i  only  plead  bis  copyright,  while  it  is  for  the  de- 
fendant to  attack. 

It  was  this  course  of  reasoning  which  led  me,  ten 
years  ago  {in  a  treatise  on  the  laws  of  copyright), 
to  say^  that,  unless  there  could  be  devised  a  law 
against  paraphrase  ami  plagiarism,  copyright  statutes 
were  of  very  little  practical  importance,  since  a  para- 
phrase of  a  work  was  fully  as  much  entitled  to  copy- 
right as  the  work  itself.  Is  international  legislation 
expedient  to  protect  property  so  practically  publici 
juris  f 

There  is  another  phase  of  the  question  which  I  cer- 
tainly do  not  care  Co  prej«,  but  on  which  a  consensus 
of  opinion  might  be  unfavorable  to  a  statute  of  inter- 
national copyright  with  England  (though  not,  of 
course,  with  France,  Germany,  or  «>ther  non  English 
speaking  uations). 

3.  Is  there  any  citizen  of  the  United  States,  not  at 
present  a  writer  of  poems,  novels,  or  other  literary 
matter,  who  would  become  one  if  there  were  an  in- 
ternational copyright  with  England  \  Of  course,  if 
we  can  demonstrate  that  the  divine  call  to  write 
poems  or  novels  is  at  present  largely  suppressed  in 
our  people  by  fears  that  they  will  be  obliged  to  pub- 
lish at  their  own  expense,  or  that  publishers  will 
only  pay  them  ten  per  cent ;  if  it  ran  be  proved  that 
this  nation  is  suffering,  and  in  e^rtrem  in^  for  lack  of 
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poems,  rom&nces.  or  genera]  readiogr-iiiattcr,  ^^ — it  is 
the  ri^bt  and  fluty  of  conf;re»s,  under  tb©  g-ODeral 
ur»fency  claujjies  of  tbe  coDstJtution.  to  at  once  ifnact 
statutes  for  the  public  welfare  and  relief. 

It  ba«  UQ\rer  been  denied,  I  think,  that,  in  time«i  of 
gr^at  dearth  or  stress  or  suffering,  extraordinary 
powers  can  be  construed  into  that  clause,  for  the  gen- 
eral good  of  the  whole  people. 

It  »4eeina  to  me,  however,  that  there  is  no  doubt 
poftsiUte  but  that  congress  would  have  power  to  sim- 
ply amend  its  present  copyright  act  by  substituting 
the  word  *  person  *  for  the  words  *  citizen  of  the 
Unrte<l  Stotea,'  which  would  at  once  give  a  perfect 
and  nbsulute  international  copyright,  and  the  best 
one  potisible  ;  since  any  new  and  separate  act  would 
at  once  he  hrf»u(fht  before  the  courts  for  confetrnc- 
tion,  whereas  the  word  '  person '  could  hardly  need 
judicial  interpretation.  This  was  the  plan  suggested 
by  me  in  1875,  and  I  have  seen  no  reason  to  depart 
from  it  since.  Aj^pucton  Morgan, 

A  recent  ice-storm* 

In  answer  to  the  question  of  Mr.  W.  M.  Davis, 
printed  on  p.  190  of  Sctmce  (vii.  No.  160),  I  would 
sugg:e8t  the  following,  deduced  from  obst^rvations  of 
tbe  effects  of  many  similar  storms,  though  the  par- 
ticular storm  referred  to,  of  Feb.  11-13,  did  not 
trouble  the  trees  so  much  in  this  neighborhood  as 
farther  inland  and  farther  north  ;  for  the  tempera* 
ture  near  Boston  was  not  quite  low  enough  to  form 
much  ice  at  that  time. 

Pine-trees  make  branches  nearly  at  right  angles 
with  their  trunks,  and  these  branches  become  more 
and  more  pendant  in  their  habit  as  they  grow  older. 
It  follows,  that,  when  an  old  tree  is  loaded  down 
with  ice,  the  branches  can  bend  downward  till  they 
re&t  part  of  their  weight  on  those  below,  and  the 
lowest  ones  on  the  ground,  without  any  abrupt  bend- 
ing at  any  one  point.  Moreover,  pine  wood,  when 
alive,  is  quite  tough,  and  will  bt-ar  a  good  deal  of 
distortion  without  fracture.  The  same  reasons  op- 
erate  to  protect  our  other  coniferous  trees  of  the 
spruce  and  fir  tribes. 

The  white-oaks,  although  peculiar  in  retaining  a 
good  deal  of  th'-ir  last  yearns  foliage  in  wuitcr,  and 
carrying  thereby  a  heavy  load  of  ice  on  such  occa- 
sions, have  a  prodigiously  strong  fibre,  and,  when 
alive,  the  branches  jwesess  great  toughness.  Any- 
one who  baa  tried  to  break  a  small  limb  from  a  living 
white  i>ak  tree  knows  that  it  is  nearly  impossible. 
The  whit«-oaks  of  Worcester  county,  Mafis.,  are 
famed  for  the  hardness  and  toughness  of  their  w^ood, 
which  is  fully  twice  as  strong  to  reiaist  fracture  while 
green  as  that  of  the  white-oaks  of  the  western  states, 
though  probably  similar  to  the  same  kind  of  rjaks 
growing  near  the  same  latitude,  and  as  near  the  sea 
in  other  states. 

On  the  other  hand,  the  maples,  elms,  ashes,  beeches, 
and  many  other  deciduous  trees  which  abound  in  the 
district  referred  to  by  Mr.  Davis,  make  branches 
that  pursue  hu  upward  direction,  and  continue  to 
bi furcate,  as  they  grow  upward,  at  t^mall  angles 
both  with  one  another  and  with  the  parent  stem 
or  trunk  ;  while  their  fibre  lacks  toughness,  i.e.,  is 
easily  split  in  most  cases.  When  these  upright 
branches  bend  downward  with  the  load  of  ice,  the 
mechanical  problem  is  quite  different  from  that  ex* 
iHting  in  the  pines  and  spruces  :  for^  as  the  branches 
of  these  eYergreens  become  more  and  more  pendant^ 


their  centres  of  gravity,  after  getting  bel( 
point  of  origin,  as  they  toon  do,  approach  tbe 
and  therefore  exert  lest  and  less  leverage  th< 
they  hend  :  wliile  in  thn  ca^e  of  a  beech,  ftsh« 
or  elm  tree,  the  centres  of  gravity  of  the 
branches  depart  from  the  vertical  line 
or  point  of  bifurcntirm,  and  gain  in  levei 
fracture  as  they  bend  down,  till  ^^'-^ 
Eonta) ;  and  then  resibtance  to  rs 

that  they  often  split  at  the  fork 
aa  far  as  a  horizontal  p<»Bition. 

Among  ornamental  trees  are  some  of  p<»^ 
weak  fibre  which  suffer  extremely  fr«  i 
,Such  is  the  Virgilia  lutea,  of  which  1  •*] 

specimens  thus  mutilated,  though  stiii  ^c-i  v 
trees  in  June.  Edwd.  S.  Pbilhi 

Brookllae,  M&ss,,  3il&rcb  1, 


Habits  of  b«trachi&ns, 

I  have  been  unable  to  obtain  informatioD  reg 
the  habits  of  the  Amphiumidaeof  the  United  Bt 
Cryptobrauchus  or  Menof>onia,  Amphiuma.  N» 
Siren,  eU\  {hellbenders,  mud  puppies,  etc.K  C| 
of  the  readers  of  Scipncp  tell  where  and  whe 
are  common,  their  larval  habits,  egg-laying 
and  seasons,  etc.  t  Georob  B 

Yale  oolt  muteum.  New  Haven,  Conn. 

A  tornado  brood  in  Hampshire  county, 

I  lind  some  additional  notes^  made  at  th< 
froni  which  it  appears  that  the  storm  resoltinl 
destruction  of  Northampton  bridge.  June  14 
exhibited  at  first  a  whirl  in  the  shape  of  a  liu| 
brella  hanging  from  the  main  cloud,  the  coq 
upward  :  its  destructive  career  may  theiwf 
interpreted  as  a   ti:>rnado.     I  find,  also, 

tornado  at  Westfield.  July  9  of  the 

was  reported  as  coming  down  the  goriare 
field  River,  and  thus  confirms  ray  view  of  the 
of  the  tornadoes  I  described  ( Science ^  Feb.  5i  t 
ing  their  point  of  departure  over  the  Hill 
branch-valley.  H,  W! 

*•  Marvels  of  animal  life/ 
In  a  notice  of  "  Marvels  of  animal  life/  in 
of  Jan.  1,  your  reviewer  says,  **  It  will  surprisi 
readers  to  see  man  and  the  Pteranodon  reprei 
on  plate  31  as  contemporaneous.'^  The  human 
was  introduced  in  the  cut  merely  to 
people  some  idea  of  the  size  of  the  anil 
intended  to  have  no  other  siguificance, 
of  this  explanation  in  tbe  text  being  an  overdj 

C,  F.  " 
Pa^&a«na,  Cat.,  Feb.  17. 

The  competition  of  convict  labor. 

In   reading  Mr.  Langerfeld's  letter  in   Sei* 
Feb.  10,  one  point  occurs  to  me.     He  finds  fau1|| 
my  arithmetic.     Now,  I  made  it  clear  in  one 
earlier  atiicles  that  the  competing  power  of 
was  in  this  country  only  about  sixty  percent 
their  numerical  strength  would  seem  to 
In  my  letter  firinted  in  your  issue  of  ^eb, 
was  taken  for  granted,  as  I  was  unwilling^ 
your  space  with  a  repetition. 

Nicholas  Mchrat  Bi 
New  Tork,  Feb.  85. 


Kent  Proceedings  of  Societies. 


t*ii  seirnt'^  asgociation,  Staten  Island, 

! — Mr.   HoIIJck  r»m&rked  upon  the  vef^e- 

iii    the    cretaeeoua   Ere  clay    bede   at 

riUe,    Spdcimens  have  been  carefully  fitnd* 

inifiar^  with  othem  from  New  Jersey,  with 

%>f  confirming  that  the  Kreischerville  beds 

le  extension  of  tfaos«  at  Woodbridgre  and 

^   were  continuous  with  them  until  cut 

comparatiTelj  recent  time»  by  the  channel 

Tbe  spedmens  were  found  in  a  narrow 

more  than  a  foot  in  thlokne^fi.  near 

ttie  bed.   The  stratum  was  conspicuous 

eolor,  due  to  the  nia^  of  lignified  vege- 

which  it  contained.     Much  of  this  was 

1(^9  and  branches,  some  pieces  beinf;  quite 

ithowinK  the  worxly  texture  very  beauti- 

wever,  fell  in  pieces  upon  exposure  to 

lena  of  willows  are  found  in  almost 

clay  examined.    There  are  two  highly 

itic   and   distinct  species,  —  one   with  a 

ceolate   outlinp^    tapcrinfi^  to  a   somewhat 

and  the  other  a  lon^  narrow  species,  of 

liform   width,  terminatinpr  in  A  blunt  tip. 

gT9Bt  numbers  of  small  leaves,  evidently 

to  tbrube,  resembling'  very  clo^ly  some  of 

,e,  and  one  uf  the  fruits  dim?overed  ap- 

be    very    much   like   a  Vaccinium,       Pine 

re    distributed  plentifully  throughout,  and 

eimeo  there  is  a  fbeatb  or  bundle  contain - 

needles.     Another  conifer  which  has  left 

iM  SO  eloee  to  8equoia   that  it  has  been 

I  that  j^nuB.     There  are  also  a  number  of 

^j9t  parallel-veined  leaves,  which  are  prob- 

H|lflr  8edge«i.     There  are  also  little  masses 

pf%lbetance  here  and  there*  w^hich  appears 

fovKit  gum  or  amber. Dr.  Carroll  called 

to  the  relation  between  the  death-rate  for 
iaeaaes  and  th«  seasons.  Tbe  importance  of 
id-water  aa  a  factor  in  malarial  diseases  was 
id  tbe  necessity  of  lowering  its  level  by  suit- 
nage  wherever  possible.  The  speaker  con- 
3(il-«aturation  as  the  principal  source  ©f  ma- 
>nbles   on   Staten  I  inland,  especially  on  the 

nation. Mr,  Wriifht  exmbit*?d  a  large 

toall  stones  (about  a  hundred  in  all)  attached 
other  by  the  edible  mussel  (&fytiliis  edulis). 
Davis  stated  that  he  had  been  informed 
B  ago,  by  Mr.  Matthew  Taylor,  that  a  colony 
leroos  nested  on  Staten  Island.  The  speaker 
bad  visited  the  heronry  ;  and,  from  informa- 
d,  it  appeared  that  the  birds  came  to  the 
t  a  dozen  years  ago,  but  as  they  have 
cud  by  the  Italian  laborers,  who  eat  their 
large  numbers,  it  is  doubtful  if  they  will 
ftim,  only  a  few  individuals  having  been 
pftst  ftUDmer.  Some  of  the  farmers  in  the 
lOod  ftlso  collected  their  eggs,  which,  when 
^  were  fed  to  the  cows.  The  nests  are  ex- 
oumerous,  and  are  built  in  a  thickly  wooded 
P- 

^^mp  of  fiafurqtl  scirfM5fS,  Philadelphia. 

^  Dr.  Leidy  called  attention  to  a  specimen 

of  the  posterior  portion  of  a  last   upper 

ih  of  the  mastodon  from  Florida,  which  he 

buteii   to   a  new  species  under  the  name 

floridgnus.    The  specimen  is  of  unusual 


interest  from  the  circumstance  that  it  apparently 
exhibits  the  result  of  caries,  —  a  condition  of  which  he 
had  never  previously  observed  an  instance  in  extinct 
animals.  The  .supposed  caries  appeani  as  an  irre^lar 
excavation  immeiliately  above  the  crown  of  the 
tooth,  about  four  lines  in  depth.  Tbe  surface  of  the 
cavity  appears  irregularly  eroded.  He  also  exhibited 
a  specimen  of  the  tusk  of  a  huge  extinct  hog-like 
animal  from  Florida,  which  had  tieen  found  mingled 
with  the  teeth  of  the  mastodon  before  referred  to. 
Th«  specimen  nearly  accords  in  shape  \rith  tbe  cor^ 
res|>onding  part  of  the  tusk  of  the  hog.  but  approxi- 
mates m  profxiirtionate  size  that  of  the  hippopotamus. 
The  worn  surface  in  tbe  entire  tooth  has  been  about 
three  inches  long,  and  is  an  inch  wide.  Thin  enamel 
invests  the  tooth  :  excepting  on  the  posterior  surface, 
it  shows  no  trace  of  the  fluting  formed  in  the  tusk  of 
the  hippopotamus,  nor  the  strong  external  ridge  of 
the  peccary.  No  undoubted  remains  of  either  the 
hog  or  hip[^H>potamua  have  as  yet  been  found  on  this 
continent,  the  peccary  appearing  to  be  the  American 
representative  of  those  animals.  The  fottsil  was 
provisionally  refei  red  to  a  new  genus  under  the 
name  Euayodon  maximus.  — —  Mr.  Thomas  Mee* 
han^  at  a  former  meeting,  called  attention  to  the  fact 
that  during  the  past  winter,  when  tbe  snow  covered 
the  ground,  he  had  observed  blackbirds  eating  fieely 
of  the  berries  of  the  poison  ivy,  Rhus  radicaiis, 
apparently  without  injur)',  although  he  had  evidence 
that  the  berries  as  well  as  the  leaves  of  this  plant  are 

poisonous  to  other  animals. —  Papers  *  On   the 

structure  of  Stromatopora  and  its  allies,^  by  Dr.  C. 
Rominger,  and  *■  On  the  phenomena  of  reversed 
vision,^  by  Charles  Morris,  were  presented  for  publi- 
cation. 
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SCI  ENCE.-SUPPLEMENT. 

On  the  freedom  of  contract. 


FRroAY.    MARCH   5,    18d6. 


REGULATION  OF  CdATRACTS. 
The  present  Hgi*  is  fertile  in  econtjink-al  problems^ 
i'-.  in  the  main,  to  the  threat  improvements  in 
I  r-idutiion  and  distriljution»  and  to  the  consequent 
timnge^  in  the  organ miti on  of  business  enterpriBe, 
Amniig  the  que^ions  that  liave  thus  arisen,  and 
are  now  demanding  solution,  one  of  the  mu8t  im- 
liortant  it*  that  of  the  regulation  of  rontraeta  by 
»Uie  authority.  It  is  held  by  wime  lluit  the  mak- 
ing of  euntxa^^ts  should  he  free  from  le^at  coulrol. 
«od  llmt  the  state  ftbould  confine  itself  to  enfor- 
ciniT  the  due  performance  of  them  after  they  are 
ukftde.  Others  maintain  that  in  the  present  con- 
dition of  ifiduiitry,  with  immeuBe  maasesof  capital 
ooncentrateii  in  a  single  tiand,  or  iu  a  single  iKwird 
of  eijsntroh  the  interference  of  the  state  is  Bome- 
Ihnas  needed  for  tlie  protection  of  the  weaker 
pntj  to  the  contract,  or  of  the  general  pmblic. 
We  bave  witneeaed  in  recent  years  an  example  of 
4ja«  Interference  with  cxintracts  on  a  gr^sat  scale 
in  tlie  Iri£Ji  land  law.  This  measure  not  only 
nil  nurd  the  tenants  from  8ome  |X)rtion  of  their 
jiGcmonlaiied  debts,  after  the  manner  of  a  bank- 
rnplcry  biw.  but  it  also  provided  certain  tribunals  to 
Ax  ri'nta  for  tlie  future.  No  greater  intc^rference 
with  frit^om  of  contract  has  o<!Curretl  in  modern 
dmcMk  and  the  example  thus  Het  may  have  im- 
fkOflaiil  results  in  the  future.  We  Americans 
hair**  not  tm  yet  any  land  question  of  this  sort  to 
dflftl  with ;  but  cades  are  constantly  arising  in 
whlob  the  question  of  regulating  contracts  ap- 
imm,  and  the  consideralirm  of  it,  therefore,  can- 
Qoi  begin  too  early.  We  bespeak  our  readers' 
attention  to  the  accompanying  essays  and  to  the 
iaapoctant  subject  of  which  they  treat. 


mjW  FAR  HAVE  MODERN  IMPROVEMENTS 

AUCTION  AND  TRANSPORTATION 

D    THE  PRINCIPLE  THAT  MEN 

rUJ     BE    LEFT     FREE    TO     MAKE 

in    O  H  ^V    BA  HGALVS  f 

L 

I'M         I   I,  u*eu  a  time  in  the  history  of  almost 

n*  d  race  when  a  man  had  a  right  to 

latvaiTi    oiutself    into  slavery,  if   he  choae»    and 


this  light  was  repeatedly  exercised.  But  such 
bargains  were  so  clearly  against  pubhc  ;>olicy  that 
they  were  done  away  with  long  lie  fore  slavery  as 
au  institution  was  abolished. 

Where  two  parties  to  a  transaction  do  not  meet 
on  equal  terms,  free  contract  may  be  the  surest 
means  of  destroyuig  freedom.  Freedom,  as  far  as 
it  exists,  is  the  right  to  do  as  one  pleases  with  him< 
self  or  certain  object'? :  free  contract  is  the  right 
to  limit  that  right.  There  are  many  instances  in 
which  more  free  contract  now,  means  less  freedom 
forever  after,  Self-ensUvement  was  an  extreme 
case,  and  belongs  to  past  history  ;  but  there  are 
many  others  which  involve  the  same  principles  in 
practical  shape  to-day. 

For  instance:  common  carriers  try  to  make 
special  contracts  which  shall  relieve  them  from 
common-law  responsibility^  and  put  the  shipper 
at  a  disadvantage  in  various  ways.  The  courts 
refuse  to  enforce  such  contracts.  The  law  not 
only  assumes  that  the  parti«^8  to  the  contract  meant 
a  great  many  things  which  they  never  thought  of  ; 
it  sometimes  insists  that  they  did  not  mean  certain 
things  which  they  actually  said  and  wrote.  The 
courts  are  guided  by  considerations  of  public  policy 
in  interpreting  transactions,  and  enforcing  con- 
tracts. A  right  of  every  roan  to  make  bis  own 
bargains,  apart  from  and  abo%^e  such  considera- 
tions,  never  has  existed,  and  in  a  highly  organized 
society  it  is  hardly  possible  to  conceive  how  it  ever 
could  exist. 

The  practical  question  is,  Where  shall  we  draw 
the  line  ?  And  the  point  with  which  we  are  imme- 
diately concerned  is  this.  Have  there  been  any 
industrial  changes  which  make  it  seem  desirable 
to  draw  the  line  differently  to-day  from  what  we 
should  have  done  half  a  century  ago  ? 

To  this  question  it  it  safe  to  answer.  Yes.  The 
growth  of  large  permanent  investments  under 
concentrated  management  has  developed  a  whole 
system  of  new  conditions  affectmg  liabiHty,  dis- 
crimination, and  pooling.  The  old  laws  applied  t*» 
the  new  facts  produce  in  many  cases  an  effect 
quite  contrary  to  Uiat  which  was  designed  :  hence 
the  demand  for  new  laws,  and  for  new  interpreta- 
tions of  existing  laws. 

The  growth  of  large  investments  of  this  kind 
dates  from  about  1815,     Three  causes  combined  to 
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in  which  the  whole  Gommtmlty  has  an 
If  tt  man  i?  raorally  reoponrible  for  th*' 
pother,  and  we  allow  him  to  be  relieved 
isibtUty,  we  strain  the  basis  of  public 
hich  the  enforcement  of  law  rests, 
is  being  gradual ly  recojcnized.  The  Eng- 
ioyers*  Jiahility  act  of  1880  corrects  some 
orst  abuses  of  the  princi[ile  of  *  negh- 
\  fellow-servant  ;*  and  a  recent  decision  of 
?me  court  does  much  the  same  thing  for 
^d  States. 

lOt  aiereiy  against  their  employees  that 
cents  can  relieve  themselves  of  resp>onsi- 
*lie  case  of  carriers*  contracts  has  been 
dlude«i  to.  Were  it  not  for  the  opposition 
lurts,  fiuch  a  concern  could  throw  re-sponsi- 
r  damage  u|K>n  I  he  shipper  as  easily  as  upon 
byee.  In  spite  of  all  the  courts  can  do, 
s  position  is  bo  much  stronger  than  that 
kdividual  sbippere,  that  he  can  often  die- 
own  tenuB  in  this  resfiect, 
^ngs  us  face  to  fac^  with  the  other 
in  our  position, — ^the  fact,  that,  in  the 
f  dealings  between  a  lar^e  concern  and  its 
il  custoonefs,  free  corn  petit  ion  doee  not 
not  readily  exist. 

a  matter  of  fact,  it  does  nut.  The  local 
l»rgaining  for  rates  with  a  railroad,  has 
from  competition  to  protect  him  against 
of  the  manager.  In  an  indirect  way  he 
acme  help,  because  it  is  against  the  inter- 
raiiroad  manager  t-o  discourage  business 
route  by  higher  rates  than  his  competi- 
But  practically  this  principle  is  violated 
inds  of  instances,  and  competition  affords 
Unless  the  manager  niaketi  his  rates  so 
7 where  as  to  tempt  a  parallel  road  into 
no  amount  of  individual  injuBtice  will 
own  cure.  The  local  shipijer  does  not 
lee  ci:)mpetition.  Even  if  the  supply  of 
lation  facilities  is  more  than  ade<^|uate  to 

rmdt  the  supply  is  monopolized,  while 
is  not.     The  competition  is  all  one- 

lOch  the  aame  way  with  a  lai^e  fact43ry 
ifch  unorganized  employees,  especially  if 
ioyee  is  so  situated  that  he  cannot  readily 
Its  residence*  And  it  is  so,  to  a  far  greater 
tan  we  are  wont  to  suspect,  in  the  produc- 
i  sale  of  manufactured  goods,  A  few 
I,  like  the  Standard  oil  company,  have 
Notorious,  and  have  withdrawn  attention 
rest ;  but  the  number  of  industries  where 
>  division  of  the  field  has  been  carried  out 
rery  large.  It  is  rare  that  for  a  weak 
I,  dealing  with  a  strong  organization, 
lom  exiflta  in  any  thing  but  name. 


2,  As  a  matter  of  theory,  competition  cannot 
pnMluce  the  effects  which  have  been  expected  of 
it.  It  tends  to  keep  down  profits,  and  limit  average 
rates  ;  but  it  does  not  prevent  disastrous  fluctua- 
tions, or  protect  the  weaker  individuals.  Rather,  it 
harms  them  by  causing  disicrimination  in  favor  of 
the  stronger  and  more  unscrupulous,  Tliis  is  one 
respect  in  which  the  industries  of  today  differ 
from  tlujse  of  a  century  ago.  The  larger  the  per- 
manent investment^  the  less  good  and  more  harm 
competition  can  do.  What  was  nearly  right  for  a 
bank  or  store,  is  partly  wrong  for  a  factory^  and 
almost  wholly  wrong  for  a  railroad. 

The  expenses  of  a  railroad  (and  the  same  sort  of 
reasoning  might  he  applied  to  a  factory)  are  of 
two  kinds, — fixed  charges  and  operating  expenses. 
Under  the  former  bead  we  include  interest  on  the 
investment,  deterioration,  and  the  various  ad- 
ministrative expenses  which  are  involved  in  the 
conduct  of  the  business  as  a  whole.  Under  the 
Ititter  head  we  include  train  and  station  service, 
fuel,  and  the  various  items  of  expense  involved  in 
doing  each  individual  piece  of  business.  Fixed 
charges,  as  the  name  implies,  vary  but  little  aa 
the  volume  of  business  increases  or  diminishes  : 
operating  expenses  are  nearly  proportianal  to  the 
volume  of  business. 

In  order  to  attract  new  capital  into  the  business, 
rates  must  be  high  enough  to  pay  not  merely 
operating  expenses,  but  fixed  cMrges  on  both  old 
and  new  capital.  But,  when  capital  is  once  invest- 
ed, it  can  afford  to  make  rates  hardly  above  the 
level  of  operating  expenses  rather  than  loese  a  given 
piece  of  business.  This  '  fig^hting  rate  '  may  be  only 
one-half  or  one-tliird  of  a  rate  which  would  pay 
tixed  charges.  Pig  iron  in  England  in  18711  was 
three  times  as  high  as  in  1878.  Railroad  rates, 
on  tlie  other  hand,  have  varied  as  much  as  thia 
within  a  single  year. 

The  old  theory  of  competition  said.  **Suoh  fluc- 
tuations cannot  take  place,  because  new  capital 
will  come  in  when  rates  are  above  cost,  and  old 
capital  will  withdraw  when  rates  are  below  cost." 
The  trouble  with  this  theory,  as  applied  to  modem 
industry,  is  twofold  :  1.  Where  there  is  a  great 
deal  of  fixed  capital,  it  can  only  come  in  slowly, 
and  only  withdraw^  slowly;  2.  More  irnfN>rtant  still, 
the  rate  at  wliich  it  pays  to  come  in  is  very  much 
higher  than  the  rate  at  which  it  pays  to  go  out. 
Cost  of  iservice  is  calculated  on  two  distinct  bases, 
one  of  which  includes  fixed  charges,  while  the 
other  does  not.  The  former  may  be  two  or  three 
times  as  high  as  the  latter.  The  difference  is  suffi- 
cient to  give  the  chance  for  a  commercial  crisis 
or  for  outrageous  discrimination. 

Competition,  if  it  exists  at  ail,  must  exist  either 
everywhere  or  somewhere.     In   the   former  case 
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there  is  noihmg  to  pay  fixed  charges,  and  it  means 
mm  to  ilie  investors.  In  the  latter  ease  the  point® 
which  have  no  competition  are  made  to  pay 
aometbing^  toward  the  fixed  charges,  white  the 
otber9  do  not.    This  is  discrioiination. 

Wholesale  discrimination,  and  wholesale  tjacritice 
of  interest  I  are  both  miBfortwnes  to  the  community. 
The  customers  cannot  endure  the  former :  the  in- 
vestors cannot  endure  the  latter  ;  the  community 
cannot  afford  to  tolerate  either.  In  each  caae 
competition  is  carried  to  the  point  where  it  en* 
courages  the  unfittest  rather  than  the  fittest. 
Under  a  system  of  diHcriminatioo.  it  is  the  more 
unscrupulous  man  who  gets  the  low  rat^s.  Under 
a  system  of  cut- throat  competition,  it  is  the  black- 
mailer who  reaps  the  advantage.  Capital  is  in- 
vested, not  for  the  sake  of  its  earning- power,  but 
lor  the  ^ke  of  speculative  manipulatioTi  iind 
fraudulent  contracts. 

Both  tiiese  points  have  been  to  some  eartent  recog- 
nized by  the  public  authorities*.  The  doctrine  of 
the  *  reserved  police  power  of  the  state/ awkwardly 
as  it  has  been  sometimes  defined,  is  part  of  the 
law  of  the  land,  and  is  unquestionably  sound  in 
principle^  It  is  clearly  recognized  under  this  tloc- 
tnne  that  there  are  many  cases  where  competition 
either  does  not  exist i  or.  at  any  rate,  does  not  pro- 
tect against  abuses  of  industrial  pftwer,  and  that 
in  such  caaes  the  state  is  justified  in  interfering. 
Of  late,  the  interferences  have  t>een  more  and 
more  directed  against  cases  of  discrimination  as 
such,  rather  than  extortion.  For  the  protection 
of  the  investor,  less  has  been  actually  established  ; 
but  the  events  of  the  last  five  years  have  shown gi» 
clearly  the  danger  of  free  comjjetition  of  capital 
in  the  hands  of  irresponsible  managers,  that  the 
necessity  of  some  such  protection  is  beginning  to 
be  quite  generally  admittecl. 

Most  of  the  iictual  limitation  of  competition  has 
been  done  without  the  aid  of  the  law»  and  to  a 
large  extent  in  defiance  of  ttie  law.  A  pooling 
contract,  or,  in  fact,  almost  any  combination 
of  capitalists  or  Uitwrers  which  nmy  have  the  ef- 
fect of  limiting  coniix?tition,  has  been  placed  on 
the  same  level  with  a  gambling  contract.  It  was 
void  from  the  l>eginning  :  the  law  could  not  en- 
force it.  Whatever  may  be  thought  of  the  desir- 
ableness of  such  combinations,  there  can  be  no 
doubt  that  this  state  of  the  law  made  them  worse 
than  they  otherwise  would  have  been.  A  com- 
bination to  which  the  law  will  not  lend  its  aid, 
almost  necessarily  pursues  a  short -sighted  policy. 
The  worst  features  of  the  by  stem  of  combination 
are  intensified. 

That  such  combinations  w*ilJ  exist,  whatever 
*>ur  laws  on  the  subject,  has  become  quite  obvious. 
That  unregulated  competition  sometimes  produces 


tlie  woret  results,  is  alao  obvious.  Why  not 
volimtajy  regulation  of  suGh  conipetitioa  i 
certain  limits,  and  hold  the  combiDatioii  n 
sihle  for  abuses  which  may  arise?  An  o 
responsible,  perhaps  incor{>orated  oombinali^ 
capital  or  Ubor  is  in  many  reepects  betler  io 
with  than  a  secret  and  lawlesBODe.  Such 
licity  %vould  increase  the  power  of  combinal 
ft^r  good  ;  while  the  chance  for  evil,  whether 
•comer*  or  a  *  boycott/  would  be  greatly  di 
ished  by  r^ponsibility.  There  is  a  clearly 
ceptible  movement  of  public  opinion  in  this  < 
tion.  How  far  it  will  carry  us  remains  to  be 
In  England  they  have  gone  much  farther  ^i 
have,  and  the  results  seem  to  be  good.  Oi 
continent  they  have  gone  much  further 
England.  As  far  as  concerns  railroad 
safe  to  say  that  the  continejital  statea  ha' 
the  principle  that  the  only  way  to 
abuse  of  free  (nimpetition  is  to  reeogDi 
nation,  and  hold  each  combination  responsi] 
what  it  does^ 

The  successive  (X)ints  may  be  smnioed 
follows  :  — 

L  The  present  century  lias  witoesaed  * 
concentration  of  industrial  ix>wer  in  a  few 

2.  Where  ^K>wer  has  been   tlius   concenti 
resp4»nsibility  has  been  lessened ;  where  ooni 
nominally  free,  the  stronger  party  can 
resjjonsibility  upon  the  weaker, 

3,  An  individual  dealing  with  a  large 
cunnut  rely  on   free  competition   to   protect 
Sometimes   it   does   not   exist,  and   sometiia 
t^an  not. 

And  the  practical  conclusion  is,  that  ii 
great  deal  more  important  to  put  the  respod 
ity  up^m  the  shoulders  of  the  men  who  hft^ 
power,  than  to  insist  upon  a  nominal  f^ 
which  does  not  correspond  to  the  facts. 

Tliis  pajier  is  not  ijitendcd  as  a  plea  for  m 
sion  of  government  activity.  Such  extenait 
threatened  from  every  (juarter,  and  it  invotvi 
most  serious  rlangers,  tjoth  political 
To  argue  in  favor  of  unrewtricted  f] 
contract  is  simply  to  court  such  danger, 
the  employer  to  exempt  himself  from 
bility,  and  you  drive  the  community  into  a 
of  factory  inspection.  Allow  the  railroad  to 
arbitrary  differences  in  its  charges,  and  y 
nish  the  most  i»owerful  argument  in  fa^ 
state  railroad  ownership.  To  try  to 
freedom  by  cliafing  at  the  reetrictloiis  of 
}M)licy  is  simply  suicidal. 

For  a  nation  to  enjoy  politick  Uherty, 
necessary  for  its  members  to  resign  some  of  j 
former  lawless  independence :  the  altemati 
despotism.     To  enjoy  indoatrial  liberty,  h 
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«o  resign  the  claim  to  inditstriui   lavs- 
'^  ••  altvniiitive  is  »tx*ialism. 

ARTHtTR   T     HaX^IJ-IY. 


!  prudence. 

Uought  of 

liijwever,    far 

;  itnes  on  which 

uiKjri  thi*  art^ua  of 

1  number  of  jiroject« 

ow  advocated  ;  and  wt* 

rk  moat  in  the  assurap- 

\     It  is  alBO  a  signitican  t 

I*  eii    to   diaciiss   speculative 

ulatiou  IxaH  no  huaineaH,  just 

I  js  condemned  in  its  proi>yr  do- 

II  tfie   time   uBes   of    history   are 
liv  Uio^»  who  want  to  use  historj'  out  <^f 

And  contract,  rejj^lation  and  free'doiii, 
lion  and  competition,  are  the  juriMpiiideU' 
const] totioDal,  and  the  economic  facets 
nme  thing.  Each  couplet  is  complete  in 
llitdf,  and  ita  parts  are  entirely'  complemeutary,  as 
touch  ao  a8  lieat  and  cold.  Hence,  if  we  narrow 
the  field  t>f  contract,  we  Bhall  extend  that  of 
We  shall  create  new  rights  derived  from 
new  status,  either  for  all  citizens  or  for  the 
\  alfected  (e»g.,  the  poor,  debtors,  employees, 
ImiuitA),  to  which  there  will  be  no  con-esponding 
oUigstions :  and  we  shall  corresiKindingly  extend 
tbe  rmilge  of  torta.  We  shall  in  like  manner  shift 
the  adjustment  of  freedom  and  reflation  n<iw 
fating  in  our  constitutionaJ  law,  dtmininhing 
indmdttal  responsibilit>%  anil  iucrejusinjf;  colJec^tive 
ifiqtCQsibiUtj,  in  the  same  degree. 

Wbat,  then«  are  the  facta  upon  which  w^e  are 
invited  to  enter  ujion  such  a  reconstruction  of  the 
whole  bod  V  of  jural  relationa  on  which  our  8o*;jety 
M  built? 

For  the  last  tliree  hundred  years  the  best 
thfjughl  and  labor  of  civilized  men  has  l>e*ni  de- 
irnt««i  to  the  effort  to  proijuce  civil  infetitutiona 
which  wfudd  guaiantee  to  each  individual  the  ex- 
chiMive  u«e  of  all  his  own  powers  for  the  pui^uit 
df  bis  own  ends;  i.e.,  happinesa.  a.«}  he  understands 
itr  ind  the  equality  of  all  before  the  law.  Such  a 
tlliBg  as  an  eooQomicaily  free  man  cannot  exist, 
tyftflMMM*  our  life  an  eartli  i»  held  In  conditions 
which  we  can  modify  only  within  narrow  limits 
Id  beM«  The  last  hundred  years,  however,  have 
•Mb  a  growth  of  our  power  over  tlie  harsh  condi- 
tiooa  of  life  by  a  development  of  the  arts,  which 
we  Qcf^er  tire  of  glorifying.  This  development  of 
llie  arts  has  made  necessary  a  new  and  very  wide 


t  trganhcation  of  mankind  for  industrial  purpooes  : 
it  iiaa  pro<luced  a  great  denmnd  for  talent  in  th«^ 
way  of  organizing  and  executive  ability,  and  it 
has  given  enormous  importance  to  capital  ( plant, 
tools,  and  machinery).  The  new  organization  U 
necessarUy  inn>ersonal,  automatic,  and  mcclianical. 
Tlie  effect  of  Uljerty.  combinecl  with  the  new 
development  i>f  the  arts,  has  been  to  surround 
every  man  in  our  sk)ciety  with  a  great  range  of 
new  chances,  from  the  rliance  of  l>ecommg  a 
gang-lx3ss  to  that  of  l^ecomiiig  a  great  captain  of 
industry.  Foniierly  a  man  might  rise,  it  is  true. 
but  the  chances  of  doing  sfi  were  limited  to  sol- 
diei-s,  priests,  and  royal  favorites.  A  century  ago, 
of  two  weavers,  one  might  be  a  better  wt>rkman 
than  the  other.  He  could  profit  by  his  BU|>eriority 
unly  within  narrow  limits.  To-day  one  might 
remain  an  operative,  and  tlie  other  become  a 
great  manufacturer,  Tlie  modem  state  has,  in 
effect,  thi*<«wn  open  the  chances  of  success  to  all, 
in  tlie  faith  that  thus  the  maximum  of  industrial 
power  would  Ix'  *levelo^>eil  ftir  all,  and  that  the 
tn.ucimum  of  individual  haptpiness  would  lie  at- 
tained! for  each. 

In  large  measure  the  aim  of  tifty  or  a  hundred 
years  ago  has  been  realized  ;  but  when  we  aim  to 
go  on  and  realize  it  still  more  completely,  by  a 
fuller  realization  of  liberty  to  win,  and  security  to 
have  and  hold,  we  are  met  by  a  reaction.  We  are 
ttdd  that  lilierty  does  not  produce  an  ideal  society, 
;md  tliat  there  are  yet  thousands  of  f>oor,  unfortu- 
nate, and  unhappy.  There  are  no  pure  and  un- 
idiijytHl  results  of  this  so  much  L«Kisted  progress. 
If  lil»t?rty  has  ojiened  chances  of  wide  improve- 
ment and  advance  for  the  better  and  tlie  liest,  it 
has  opened  chances  of  deterioration  for  the  weak 
and  unfortunate,  equally  great  and  as  terrible  as 
the  others  are  glorious.  If  society  has  offered 
chances  and  given  security  to  the  captains  of 
industry,  it  has  only  created  a  new  order  of 
nobles  —  plutocrats,  in  fact ;  imd  the  effect  of  the 
ilevelopment  of  talent  has  only  l)een  to  bring  con- 
tro-l  of  the  industrial  organization  into  the  hands 
of  a  few  |x:»werful  men,  who  can  readily  combine 
to  seek  selUsh  ends,  and  supplant  romi>etttion  by 
combination* 

Everyone  knows  that  there  is  some  measure  of 
truth  in  all  this.  It  is  by  no  means  strange  that 
it  should  be  exaggerated  and  enhanced  by  the 
partial  interpretations  and  incorrect  generaliza- 
tions which  are  sure  to  be  made  imder  such 
circ  urn  stances.  How  could  it  be  expected  that 
the  world  should  go  on  at  the  rate  of  the  last  cen- 
tury, and  that  some  should  not  get  dizzy  and 
frightened  at  the  speed  ?  How  could  it  be  expected 
that  all  should  keep  their  beads  cool,  and  their 
judgment  aound,  so  as  to  interpret  correctly  all 
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the  confused  and  perplexing  phenomena  of  such  a 
X)eriod  of  transition  and  confusion  ?  We  are  on 
trial,  really,  as  to  whether  we  can  appreciate  and 
deserve  our  inheritance  of  institutions,  rif^hts, 
powers,  and  opportunities.  The  great  lest  prob- 
leui  of  our  time  is  whether  we  can  now,  after 
overthrowing:^  all  the  old  privileges,  hold  steadily 
the  balance  of  truth  and  justice,  so  as  not  to  create 
new  privileged  classes  in  the  new  rulers  of  society. 
The  impatience  and  derision  with  which  the  most 
sober  appeals,  and  the  most  .iustitiable  demands  to 
know  what  is  meant  and  whither  we  are  being 
led,  are  met,  is  not  re-assuring.  The  phrase- 
makers  and  the  sentimentalists  seem  to  have  the 
control  for  the  moment. 

It  is  true  that  men  have  attached  hopes  of  easy 
and  universal  happiness  to  progress  which  were 
doomed  to  disappointment.  It  is  true  that  the 
new  development  brings  new  tasks  and  new  diffi- 
culties. All  development  will  do  so  to  the  end  of 
time.  It  is  true  chat  the  great  plutocrats  and 
captains  of  industry  have  now  great  power,  and 
that,  like  all  others  who  have  ever  held  power, 
they  may  abuse  it.  It  does  follow,  truly,  that  ap- 
propriate developments  of  oar  institutions  will  be 
called  for  to  meet  the  new  difficulties.  The 
proper  solution  of  all  such  cases  must  be  found  as 
they  arise  one  by  one.  It  is  a  vicious  and  mis- 
chievous procedure  to  anticipate  them,  to  speculate 
about  them,  and  to  lay  down  broad  principles  in 
advance  by  which  to  solve  them.  It  is  as  vicious 
in  political  science  as  casuistry  is  in  morals. 

There  are  three  very  common  assertions  in  re- 
gard to  the  effects  of  modern  improvements  which 
I  hold  to  be  incorrect  in  fact. 

1.  It  is  often  asserted  that  progress  has  made 
the  poor  poorer,  and  that  it  has  crushed  down 
those  who  are  worst  off  to  a  position  worse  than 
that  which  they  formerly  occupied.  This  is  an 
historical  assertion,  and  is  quite  different  from  the 
other  assertion  with  which  it  is  often  connected, 
that  our  least  well-to-do  classes  are  not  ideally 
well  off.  The  advance-guard  of  our  society  is  far 
ahead  of  any  grade  of  physical  well-being  which 
men  have  ever  before  enjoyed,  and  the  distance 
between  our  advance-guard  and  our  rear-guard 
is  far  greater  than  ever  before  ;  but  the  rear- 
guard is  far  ahead  of  any  position  which  the  rear- 
guard ever  occupied  before.  From  this  statement 
the  victims  of  industrial  folly  or  vice  must  be  ex- 
cluded. At  no  time  has  any  large  mass  of  men 
enjoyed  such  command  of  the  conditions  of  ma- 
terial welfare  as  is  now  enjoyed  by  the  mass  of 
men  in  the  great  civilized  states.  This  is  the 
only  proper  measure  of  social  achievements,  not 
any  ideal.  If  anyone  thinks  that  this  could  be 
gained  without  any  alloy  of  incidental  trouble  and 


difficulty,  he  must  have  little  experience  in  tiie 
observation  of  human  affairs. 

3.  It  is  sometimes  asserted  that  the  chief  resoll 
of  progress  is  to  offer  more  chances  for  gambling 
speculation.  On  the  contrary,  the  reeolt  of  the 
improvements  in  production  and  transportation 
has  been  to  reduce  the  irrational  element  in  trade 
and  industry  to  rationality.  There  are  no  spetmla- 
tors  in  the  United  States  to-day  who  are  any  boldw 
than  Bingham  and  the  two  Morrises,  and  the  ^le^ 
chants  of  the  commercial  war  period,  and  the  land 
speculators  of  old  times.  It  is  erroneoosly  asserted 
that  the  great  gains  in  wages  of  superintendenoe 
come  from  si)eculation.  If  that  were  true,  they 
would,  like  all  gambling  gains  on  pure  luck,  ulti- 
mately average  zero.  The  great  gains  of  the  ra- 
perintendent,  which  are  popularly  called  specula- 
tive, come  from  reducing  the  irrational  element  of 
luck  to  rationality,  by  investigation  of  facts,  saga- 
city in  judging  the  market,  and  calculation  of 
probable  results. 

3.  It  is  asserted  that  progress  has  given  the  cap- 
tains of  industry  control  of  the  labor  market 
Taking  good  and  bad  times  together,  it  is  im- 
possible to  say  who  has  the  control  of  the  labcxr 
market,  employer  or  employee,  because  neither 
of  them  has  it.  Each  needs  the  other.  As  the 
times  change,  the  need  of  one  for  the  other  may 
become  greater,  and  one  or  the  other  becomes 
stronger  in  the  market  accordingly. 

Having  thus  cleared  the  ground  and  got  the 
case  before  us,  let  us  attempt  a  more  specific  replj 
to  the  question  proposed. 

1.  The  great  use  of  history  is  to  verify  and  rec- 
tify our  deductions  by  a  continual  reference  of 
them  to  facts  of  observation;  but  a  further  use  of 
history  and  sociology  is  to  train  the  judgment  to 
an  instinct  or  sagacity  for  the  estimate  of  the  con- 
ditions under  which,  and  the  limits  within  which, 
we  can  take  measures  for  an  end  which  we  judge 
expedient.     This  instinct  or  sagacity  can  be  ex- 
pressed in  certain  maxims,  but  the  maxims  are  in- 
elastic, and  fail  to  carry  the  very  element  which 
is  most  important.     The  finest  example  of  this  is 
the  maxim  laissez-faire.     For  purposes  of  instruc- 
tion, and  for  those  who  are  not  in  the  way  of 
forming  the  instinct  described    by  independent 
study,  the  maxim  is  of  the  greatest  value.     In  any 
case,  and  for  anybody,  the  lessons  of  history  take 
form  in  general  habits  of  thought,  points  of  view, 
and  prejudices.     Now,  if  I  read  history  aright,  i*^ 
warns  us  against  all  such  rash  and  empirical  inter^ 
ferences  with  rights,  interests,  and  institutions,  a^ 
are  proposed  under  our  question.     The  cases,  i^ 
let  alone,  develop  their  own  corrective  forces,  o^ 
what  we  thought  a  great  danger  proves  to  ow^ 
all  its  terror  to  our  short-sighted  misjudgment— • 
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ail  theee  relationships.  To  destroy  or  impair  them 
would  be  to  lower  the  efficiency  of  capital,  dimin- 
ish production,  impoverish  us  all,  and,  finally,  either 
low^er  the  population,  or  reduce  a  large  part  of  it 
to  distress. 

If  there  is  to  be  any  interference  with  freedom 
of  contract,  it  may  be  brought  to  bear  either  upon 
the  making  of  the  contract  or  on  the  interpretation 
and  solution  of  it. 

Generally  speaking,  a  man  does  not  want  any 
interference  with  the  formation  of  his  contract. 
When  two  men  make  a  contract,  they  do  it  be- 
cause both  of  them  expect  to  gain  by  it.  One  of 
them  would  therefore  be  just  as  much  opposed  to 
any  interference  with  ii  as  the  other.  If.  however, 
one  of  the  parties  felt  himself  weak  in  the  neg^oti- 
ation,  and  desired  the  intervention  of  some  third 
party  in  his  behalf,  it  is  plain  that  it  would  be 
necessary  to  add  some  coercion  to  make  the  second 
party  to  the  contract  consent  to  go  into  it  at  all 
on  the  imposed  terms.  The  usury  law  is  a  case  in 
point.  It  has  always  been  imiK)ssible  to  make  it 
work  successfully,  because  there  is  necessary  to  its 
successful  operation  a  further  stipulation,  that  any* 
one  who  has  capital  shall  lend  it  to  anybody  who 
wants  it  at  the  prescribed  rate.  So  with  regard  to 
arbitration  on  wages.  If  it  should  attempt  to  de- 
cide what  wages  ought  to  be  i>aid,  it  would  still  be 
neoeesary  to  enact  that  the  employer  must  employ 
the  employee  at  those  wages. 

4,  If  the  interference  is  to  be  exerted  on  the 
interpretation  and  solution  of  contracts,  it  must 
be  general  in  its  terms,  and  apply  to  specific  antici- 
pated groujAf*  of  cases.  No  such  legislation  can  be 
framed  which  will  not  be  harsh  and  mischievous 
to  a  great  degree.  The  bankrtiptcy  law  is  already 
a  case  of  it,  and  no  bankruptcy  law  has  ever  been 
devised  %vhich  does  not  work  with  great  friction 
and  great  injustice  on  the  8[>ecia!  cases  to  which  it 
is  applied.  Tlie  only  excuse  for  a  bankruptcy  law 
is  the  otherwise  insoluble  nature  of  the  case. 

5.  I  have  debated  the  question  as  if  an  inter- 
ference with  freedom  of  contract  for  adult  men 
was  possible  ;  but  the  argument  shows  tliat  it  is 
not  possible.  If  there  are  any  difficulties  already 
clearly  defined  as  eanseqnenGee  of  modem  tm* 
provemeuts,  they  consiBt  in  chanoea  for  combina- 
tion. The  co(rrect  inference  is,  that  what  is  needed 
is  to  take  measures,  if  any,  to  restore  free  compe- 
tition. Wliat  we  want  is  not  less  of  it,  but  more 
of  it.  Our  welfare  lies  in  maintaining  it,  and 
warding  off  interferences  with  it.  If  we  intro- 
duce any  form  of  interference  with  it  by  law  or 
by  administrative  intervention,  we  sliall  open  the 
door  to  aU  sorts  of  corruption.  There  is  no  pos- 
sible rule  or  principle  of  interference.  Interfer- 
ence has  no  tests  or  guaranties.  It  must  necefiflarily 
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deigeneyrate  iBto  patroQagt?,  favoritism,  sjcophancy, 
and  intrigue.  It  is  only  neceesarr  to  notice*  the 
doctrines  which  are  affirmed  and  Uie  ittojio^ lions 
which  are  |>ut  forward  now,  by  tlie  advocates  of 
interference,  to  perceive  tlie  full  extent  nf  this 
danger.  The  views  and  profKJsitions  to  which  we 
are  treated  contain  all  [possible  assumptions  as  to 
facta,  and  all  conceivable  variety  of  view«»  whims, 
and  fade,  about  eocial  alTiiir».  Wldcli  of  these 
schools  or  tendencies  would  \^^*{  the  upjjer  hand. 
if  our  law8  and  institutions  allowed  anybody  to 
impose  \i\s  notions  on  his  neigh iT^ir-g  interrKt? 
Any  system  of  interference  is  nece«8arily  arbi- 
trary, and  puts  terrible  i>ower  in  the  bande  of  the 
administrative  authority,  whatever  it  i«.  The 
value  of  laiHseJS-faire  and  free  competition  ia  not 
that  that  system  giv«:«  ajiy  guaranties  of  ideal 
reeult,  or  promises  to  fulfil  any  optimistic  expec- 
tations, but  that  it  throws  out  arbitrary  action, 
and  leaves  rights  and  interests  to  be  adjusted  by 
their  own  cx>Ui8ion  and  struggle,  until  they  find 
their  true  resultant  in  the  facts  and  conditions  of 
the  cjise.  Tliis  is  said  to  develop  egoism  in  each 
of  the  parties  to  the  struggle ;  but,  if  history 
teacher  any  thing,  it  is,  that,  under  the  aysteai  of 
interference,  the  regulator,  whoever  he  is,  devel- 
ops Mb  egoism  at  the  expense  of  Ixjth  tlie  original 
parties  to  tlie  struggle.  A  dem^xTatic  or  socialistic 
committee  will  surely  prove  no  new  device  in 
that  respect. 

6,  If  it  is  true  that  we  are  going  through  a st^cial 
evolution  which  is  about  to  produce  great  trans- 
formations in  wxjiety,  es|)ecially  as  regards  the 
distribution  of  ^>olitical  and  industrial  power,  that 
is  the  strongest  possible  reason  why  all  the  people 
who  are  ready  at  once  with  their  notions  alKiut 
what  this  evolution  is  going  to  produce,  or  ought 
to  produce,  shoidd  lie  most  c^arefully  prevented 
from  me4ldling  with  it  ;  and  why,  on  the  other 
hand,  the  evolution  should  be  allowed  to  work 
itself  out  freely,  that  we  may  see  what  it  is,  or  is 
to  produce. 

7.  I  believe  that  it  is  a  complete  mistake  to 
interpret  the  course  of  things  which  we  see  as 
moving  towards  more  regulation.  The  one 
supreme  characteristic  of  our  time  is  the  thirst 
of  the  individual  for  material  comfort  and  lux- 
ury. The  socialists  themselves  bear  strongest 
witness  to  it.  Tlie  whole  motive  of  their  doctrine 
and  work  is  that  Bome  people  have  not  succeeded 
in  this  great  pursuit  of  all.  They  demand  a  share, 
or  a  bigger  sliare,  in  what  ?  Nothing  but  the  mate- 
rial enjoyments  won  by  modern  industry.  The 
destructive  work  whicli  is  on  foot  is  all  aimed  at 
the  vested  interests  which  secure  some  in  enjoy- 
ment of  goods,  although  they  c^m tribute  no  present 
work  to  the  productive  effort  of  society.    But  that 


very  temper  which  leads  to,  or  alto^r*.  thai  dej 
struction  of  vested  interests,  will  supfi'>rt  all  rijyhti 
which  are  based  on  contribution  to  the  producttvi 
eJfort.     The  result  will  be  *  the  srurvitTil  of  i 
fittest '  in  its  most  pitiless  form.    Tlie  contest  whid 
is  often  described  as  between   labor  and  laipili 
is  really  between  those  who  have  and  Ihase  ^ 
have  not.      Plenty  of  laborers  are  to  he  ion 
amongst  those  who  have. 

8.  At  the  very  time  when  it  is  proposed  Uiat  on 
1  egis la tiwea shall  widen  their  functions,  andt 
morc^  and  mtire  of  the  duties  and  reponsihilitinfl 
the  old  pill  ice  and  bureaucratic  despotisms,  those 
legislatures  sire  showing  themselves  less  and  ten 
fit  fi»r  such  functions.  While  tl^e  tasks  grow  lsfg«r 
and  MKtre  complicated,  the  legislatures  are  lesi  I 
by  their  membenslup  and  organization  to  dealwid 
the  tasks,  and  every  indication  is  that  they  ' 
become  still  less  so.  They  fall  more  and  nioi^i 
the  rlominiou  of  plutocrats ;  and,  the  wider  1 
functions  they  have,  the  more  will  it  be  possib 
for  jilutix-nits  to  attain  their  ends  by  legislativ 
t^rruption.  Hence  greater  governmental 
tions  would  simply  enhance  the  greatest  evil  ^ 
have  to  fear.  Our  legislatures  also  depart  co 
stantly  more  and  more  from  the  chiiracter  of  i 
councils,  deliljerating  for  the  public  and  gene: 
good,  and  tend  more  to  the  character  of  assem- 
blies of  the  representatives  of  hx^al  and  industrial 
interests,  who  are  compromising  and  adjostiiig 
their  conflicting  interests,  by  a  method  which  sim- 
ply consists  in  combining  for  their  own  advantage 
against  those  who  are  not  on  hand  to  figh 
hp.tt]e  on  the  legislative  arena,  Sucli,  in  a  I 
degree,  would  be  the  only  effect  of  subjecting i 
interests  to  legislative  control. 

It  is  one  of  the  fashioimble  fads  to  aupp«>8e  that 
there  is  in  the  community  an  active  principle  of 
'distributive  justice'  which  is  available  to  take 
the  place  of  supply  and  demand  in  regulating 
rights  and  interests.  It  is  sufficient  to  point  to 
political  affairs  as  a  test  of  the  force,  value,  and 
availability  of  such  a  sentiment.  If  a  jury  cannot 
do  justice  in  a  i>etty  criminal  case  without  all  i 
apjmratus  and  procedure  of  the  court  to  inst 
and  guide  them,  how  cim  a  poi>ular  and  unguidi 
sentiment  be  available  to  decide  the  most  delic 
questions  of  rights  and  interests  ? 

There  is  one  direction  in  which  modem  progress 
has  iilready  developed  a  need  for  new  Institulioatf 
or  the  modification  of  old  ones ;  that  is,  to  oooi* 
nect  with  Ulterty  suitable  and  equivalent  guaran- 
ties of  re«i>onpibilily.  It  may  not  he 
beyond  the  limits  of  the  subject  t<i  point  out,  1 
closing,  the  line  upon  which  fruitful  reform  effo 
may  Ije  made  by  those  who  desire  to  work  tot 
reform,  W.  O.  SUMKKS. 
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COMMENT  AND   CRITICISM, 

5CGUSH  JOCRNALS  contain  an  abstract  of 
ting  |>aper  TQ&ii  before  the  StatiBtical 
^eb.  17,  by  Dr,  \V.  Og*f ,  on  *'  Suicides 
ni  Wales  in  relation  to  age,  eex,  ^a- 
occupation,''  The  propofrtion  of  suicides 
ly  per  million  ijensons  living.  Tbe 
increases  rapidly  until  after  middle 
the  more  advanced  age  periods,  a^ln 
bes.  The  maximuui  rate  m  in  the  55-65 
eriod,  when  it  reaches  251  per  mil  I  if  »n. 
rate  is  fur  higher  than  the  female,  with 
ion  of  the  period  between  15  and  20 
when  the  female  rate  is  slijCfhtly  in 
occupationi)  in  whicli  auicidi--rote8 
are  lUotie  which  imply  rou^h  manual 
i*Hi  on  mostly  out  of  doors.  The  «>ccu- 
*itb  the  highest  suicide-rates  are  those 
dt«deutary,  like  the  learned  professions, 
^ich  OS  noturionsly  lead  to  intemperance, 
^  farmers,  Huicides  nearly  doublefl  in  the 
I  l87»-80,  when  agricultural  distress  was 
ite  :  and  simnittrnFouKly  with  this  rirti>  in 
;ide-rate  there  was  a  corresponding  rise 
registered  bankruptcies.  Tlie  amount  of 
with  the  seasfins,  forming  a  regular 
e,  of  which  the  minium m  is  in  Decem- 
Ihe  maximum  in  June.  The  cuimmonest 
If  suicide  is  hanging  ;  then  follow  in  rtrder 
cutting  or  stabbing,  poisoning,  shoot- 
binecii,  however,  select  drowning  l)efore 
and  poisoning  before  cutting  or  stubbing. 
Me  any  poison  indifferently  :  men  chtKJse 
_^d  sure  prejiarations.  The  choice  of 
affected  by  age,  the  young  showing 
preference  for  drowning,  poisoning, 
by  occupation,  men  preferring  tlie 
of  their  trades  j  by  season,  drowning 
in  cold  months. 


I  A4  PCTN  has  oontrihiited  an  article  i>n  *  A 

ftth€r  bureau'  to  The  present,  a  monthly 

published  in  Cincinnati.     He  contends 

I  service  nt^ts  more  oliservers,  more 

more  frequent  localized   weather  fore- 


oaBts  in  less  ambiguous  language,  and  better 
nieann  of  diffusing  their  preilictions ;  and.  further, 
that  the  predictions  as  receiveil  from  Washington 
should  be  open  to  amendment  by  competent  ol> 
servers  in  the  various  districts  of  the  country', 
who  have  the  advantage  of  seeing  the  local  con- 
ditions, ami  bejng  experienced  in  the  peculiarities 
of  their  region.  The  suggestions  are  worthy  of 
attention,  as  they  come  from  a  writer  in  sym- 
patliy  witli  tlie  success  of  the  weather  biu-eau,  and 
not  from  one  of  the  numerous  irresponsible  and 
ignorant  critics  of  the  service.  The  attempt  to 
carry  out  S4ime  such  plan  as  here  suggested  is  to 
l>e  made  by  the  metoitrological  deijartment  of  tlie 
Cincinnati  society  of  natural  histon,-,  that  "was  or- 
ganised hist  autumn.  Its  progress  will  be  watche<l 
with  interest. 

Restrictions  have  rec^ently  been  propoeed. 
limiting  the  hours  of  instruction  in  phi]o6<jph%' 
for  students  In  the  Austrian  gymnasia.  Most  of 
the  instruction  in  psychology,  logic,  and  ethics, 
in  German  gymnasia,  where  it  is  still  retained,  is 
pojir.  traditional,  and  along  the  old -school  ruts  of 
HerbartLsm.  as  an  inspection  of  the  many  schtxjl 
manuals  shows.  In  the  hands  of  many  univexsitv 
profc^sorB,  philos<^^*phy  is  degenerating  in  Ger- 
many. The  historical  methods  so  in  vogue  a 
decade  ago,  are  still  attractive  Uy  many  students, 
but  constantly  less  so  :  while  the  interminabU' 
changes  rung  on  Kant's  familmr  problems  have 
well  bet'U  called  the  pure  survival  in  mtKlern 
form  of  scholasticism,  till  the  cry  is  already  heard 
from  extreme  neologists,  that,  instead  of  going 
liack  to  Kant,  he  must  be  forgotten,  if  ac^emic 
philtwvjphy  is  ever  t*>  have  a  needed  regeneration. 
Many  students  have  l»ecome  so  practical  that  they 
cannot  hear  the  word  *  philosophy '  without  a 
grin,  so  current  have  become  caricatures  of  its 
nature.  The  new  scientific  methfKJs  it  has  as* 
aumeni  may  yield  gradual  amelioration  of  this 
state  of  affairs.  *  Systems  '  should  Ix^  left  to  decay. 
and  metaphysics  be  seen  to  belong  to  science  no 
less  than  to  philosophy.  One  special  object  or 
result  of  philosophy  is  to  make  men  uncertain 
where  they  once  thought  they  knew.  If  young 
men  are  so  taught  that  the  great  o(>en  questions 
whence  flow  all  intellectual  interests  are   cloeetl 
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d^;enerate  into  patronage,  favoritism,  sycophancy, 
and  intrigue.  It  is  only  necessary  to  notice  the 
doctrines  which  are  affirmed  and  the  propositions 
which  are  put  forward  now,  hy  the  advocates  of 
interference,  to  perceive  tlie  fuU  extent  of  this 
danger.  The  views  and  propositions  to  which  we 
are  treated  contain  all  possible  assumptions  as  to 
facts,  and  all  conceivable  variety  of  views,  whims, 
iind  fads,  about  social  affairs.  Which  of  these 
schools  or  tendencies  would  get  the  upper  liand, 
if  our  laws  and  institutions  allowed  anybody  to 
impose  liis  notions  on  his  neighbor*s  interest? 
Any  system  of  interference  is  necessarily  arbi- 
trary, and  puts  terrible  power  in  the  liands  of  the 
administrative  authority,  whatever  it  is.  The 
value  of  laissez-faire  and  free  competition  is  not 
that  that  system  gives  any  guaranties  of  ideal 
result,  or  promises  to  fulfil  any  optimistic  expec- 
tations, but  that  it  throws  out  arbitrary  action. 
and  leaves  rights  and  interests  to  be  adjusted  by 
their  own  collision  and  struggle,  until  they  find 
their  true  resultant  in  the  facts  and  conditionB  of 
the  case.  This  is  said  to  develop  egoism  in  each 
of  the  parties  to  the  struggle;  but,  if  history 
teaches  any  thing,  it  is,  that,  under  the  syatem  o^ 
interference,  the  regulator,  whoever  he  is,  devi 
ops  his  egoism  at  the  expense  of  both  the  origi 
parties  to  the  struggle.  A  democratic  or  social: 
committee  wOl  surely  prove  no  new  derici 
that  respect. 

6.  If  it  is  true  that  we  are  going  thnm^asi' 
evolution  which  is  about  to  produce  gieat  ii 
formations  in  society,  especially  as  regard 
distribution  of  political  and  industrial  powe 

is  the  strongest  possible  reason  why  all  tbe 
who  are  ready  at  once  Mrith  their  notion' 
what  this  evolution  is  going  to  prodnoe,  o 
to  produce,  should  be  most  carefully  p^ 
from  meddling  with  it;  and  why,  on  t 
hand,  the  evolution  should  be  alloweff 
itself  out  freely,  that  we  may  see  what  ^ 
to  produce. 

7.  I  believe  that  it  is  a  complete  ) 
interpret  the  course  of  things  which 
moving    towards    more    regalatloiL,, 
supreme  characteristic  of  our  tiOMw 

of  the  individual  for  material  com  "^ 

ury.      The  socialists  themselves   V  ''^^ 

witness  to  it.    The  whole  motive  oT  •  *  '•  at 

and  work  is  that  some  people  havi'  1 1  aless 

in  this  great  pursuit  of  all.    They  '  ,t.n  has 

ora  bigger  share,  in  what?  Nothir  ,.t*  when 

rial  enjoyments  won  by  moden^  .utfeport 

destructive  work  which  is  on  fnr  ^,•m  ^^^ 

the  vested  interests  which  a^  ^'  auJ^w] 

ment  of  goods,  although  tbM  ..  ^^ 

work  to  the  productive  ell  * 
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*  our  com- 
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struii 

whiol 
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is  ! 

am 

lep 
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ih 
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.=  i>lM's    a 
..ii   lljf  laix** 

jKissps  through 

-M'.  iH'iir  its  con- 

.!^:l^-.  a   number  of 

:  >)ii  its  lianks,  through 

waters  pass.     A  large 

I.I.  lit  uiwn  this  river  for 

notwithstanding  the  fact. 

••"^  the  city,  it  is  manifestly 

rit^imination  by  the  mills.   The 

ill  the  manufacture  of  paper  at 

'<•  iiiiix>rted  from  the  province  of 

io  cholera  had  been  prevalent  for 

:iiul  the  first  cases  at  Granada  oc- 

iIk'  districts   sapjdied    by  the  Grenil. 

1 1. 1 -re  is  no  coimection  between  these  two 

•  I  it  is  hard  to  believe  that  they  do  not 

:ii  some  relation  to  each  other,  and  further 

•  lire  seems  almost  conclusive.   After  Granada 

.<  I  itself  become  a  somce  of  infection,  the  sewer- 

.<;(.'  discharged  into  the  river  carried  the  disease 

tlirough  the  province  of  Granada,  and  even  into 

tlie  province  of  Cordova.     Village  after  village 

along  the  banks  became  successively  invaded  by 

the  dread  disease,  with  the  single  exce)>tion  of 

the  town  of  Loja,  with  its  twelve  thousand  in- 

haWtantff.  where  alone  the  people  derived  their 

dzinkfaig- water  supply  from  different    sources. 

Hie  tefeal  effects  resulting  from  river-pollution 

are   a|iparent,  not   only   from  this,  but    other 

flhiafarations  throughout  Spain,  and  the  warning 

eonveyed  should  not  go  unheeded. 

Tbax  DBBADED  flOOUBOE  of  European  vinejrards, 
the  Ffaylloarara,  for  which,  as  well  as  for  the  al- 
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'>i>erine  mUrlpw^  certamly  no 

'  ^1  Nort!i  America,  not- 

widely  extending 

-respondent  of 

its  api^ar* 

!n  a  fev%' 

rmg,  and 

•111.  or  at  least 

'   hiLbilfi  of  the 

n»le  Ikat  the 

^^n>\%'ing  mtt*reste 


VATORY. 

y\  jrndemv  of  9cienc?es 


i.'v   demands  attention, 

!  in  scientiiic   affains, 

only  to  see  good  ad- 

.     the    reiwrt,    tlie    first 

i  Lv+  the  mind  of  the  candid 

A  does  it  happen  that  the 

the  country  has  reniained 

iniH'tion  of    superintendents 

aers,  jmd  whose  profession 

ri  t*>  its  work?    A  partial 

ri,  fjrom  the  navaJ  point  of 

TA  addressed  to  President 

it  superintendeTit,  and  pyb- 

iidix  to  the  report.     In  justice  to 

*   knap,  we  must  say  that  his  argu- 

r  Hitlier  upc»n  the  question  of  the  use- 

rh«!  institution  to  the  navy  than  upon 

♦  ko  jost  suggested  ;  but  the  two  are  so 
rUU4^'d,   tliat,  in   answering  one,  he  evi- 

na4«  to  answer  the  other.     It  will  there- 

Dg  to  examine  his  arguments,  and 

ags  upon  the  several  points  at  issue. 

nmailcire   Belknap  cites  seven  kinds  of  ser- 

ch  tiw?  observatory  renders  to  the  navy. 

light  consideration  wiM,  however,  show 

•  Otoe  of  these  services  could  be  rendered 
Tor  far  better  by  a   national  observaton* 

[ under    rivilian    authority ;    and,    indeed,    by  an 

ililtfliciient  far  more  modest  in  its  outfit  than 

!ii  tbe  fM^sent  naval  obeervatory,  to  say  noth- 

:  irf  f  ^  ted  new  one.     The  navy-yards 

I  If n  lie  from  the  nearest  railway-sta- 

1  WHb  ample  aceiu'acy  for  business  purposes. 

\  Bliipi  In  port  could  compare  their  clironome- 

«riili  figitals  from  a  national  observatory  as 

tt«f»  mercantile  marine  couldp  and   any 

if  for  navdl   purposes  wluch  might  in* 


vest  a  time-signal  tapped  over  the  wires  by  the 
hand  of  a  commissioned  officer  might  fairly  be 
deemed  counterbalanced  by  the  skill  of  a  ci\'i]ian 
astronomer  trained  in  this  special  business.  The 
naval  chronometers  eon  Id  be  kept,  testetl,  and 
rated  at  least  as  thoroughly  at  a  national  observa* 
tory  as  they  are  at  the  present  naval  observatory. 
Indeed,  this  is  actually  done  at  the  Greenwich  ob- 
servatory, for  all  the  chronometers  purchased  for 
the  British  navy.  It  could  be  better  done  at  the 
Brtxiklj-n  navy-yard,  whence  most  ships  take  tlieir 
de[mrtui-e,  by  erecting  and  equipping  a  little  oYy- 
servatory  for  this  purpose  at  a  coat  of  ten  or 
fifteen  thousand  dollars,  thus  saving  the  expense, 
and  danger  to  the  rates  of  chronometers,  incurred 
by  transporting  them  back  and  forth  between  New 
York   and  Wtifihington, 

That  officers  who  had  never  worked  in  an 
observatory  till  they  went  to  take  charge  of  one 
would  not  find  their  task  smooth  sailing,  is  to  be 
expected  ;  but  we  should  never  have  anticipated 
such  a  picture  of  difticultiee  of  administration  as 
is  held  up  by  Commodore  Belknap  in  one  of  his 
letters  which  appears  in  this  rejjort.  It  seems  tliat 
Prof.  Newcomb,  in  a  letter  to  President  Barnard, 
drew  attention  to  the  curious  fact,  that  during  the 
first  twenty  years  of  the  existence  of  the  observa- 
tory, when  two  instruments,  the  transit  and  the 
mural  circle,  were  required  to  completely  deter- 
mine the  jKisition  of  a  star,  there  was  no  concert 
of  action  between  the  observere  with  these  instru- 
meuts  by  which  they  should  observe  the  same 
stars.  Commenting  on  this  subject,  Commodore 
Belknap  remarks,  **  It  may  be  considered  as  an 
ideal  steite  of  things  where  two  men  of  eijual  age 
and  upt»n  equal  footing  (with  no  military  ideas  of 
subordination)  can  engage  in  work  upon  t^  o  in- 
struments, with  but  one  clock  and  one  clirono- 
graph  between  them,  and  have  every  thing  go 
smoothly  and  without  jealousy.  The  aliundon- 
ment  of  the  too  ambitious  programme  liri^t  laid 
down  was  a  matter  of  necessity,  which  it  is 
probable  no  one  regretted  more  than  the  su|)er- 
intendent/' 

To  appreciate  tliis  picture,  we  have  to  refleet 
that  only  one  of  the  observers  neetled  a  chrono- 
graph, and  that  the  only  use  either  of  them  had 
to  make  of  the  clock  was  to  look  at  it.  We  are 
therefore  led  to  infer,  as  the  outcome  of  forty 
years*  exi>erience,  that  under  naval  discipline  it  is 
not  fonnd  possible  for  two  civilian  astronomers  tti 
lake  their  time  from  the  same  clock  without  fric- 
tloo  and  jraitnisy  :   that  in  consequence  a  well- 
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p,  they  had  better  know  no  philosophy  at  all : 
nd  those  instructors  who  use  their  department 
o  establish  certainties  in  those  matters  where  the 
most  honest  and  wise  men  differ,  are  they  who 
liave  brought  it  into  its  present  disgrace.  Tlie 
same  problem  is  sure,  sooner  or  later,  to  arii^ie  in 
this  covmtry.  Trustees  and  other  coUege  authori- 
ties are  already  beginning  to  ask  whether,  in  the 
competition  of  many  fresher  and  more  vital  in- 
terests, our  old  philosophical  chairs  cannot  be  at 
least  reconstnu*ted,  and  be  made  more  practical 
in  an  etliical  way.  It  is  at  least  certain  that 
those  who  intend  to  represent  this  department  in 
our  coUeges  in  the  future,  must  place  themselves 
on  far  more  scientific  and  ethico-practical  foun- 
dation in  the  preliminary  training  they  give  them- 
selves than  ever  before,  whatever  philosophic 
convictions  they  may  cherish.  One  of  the  saddest 
illustrations  of  educational  over -supply  in  our 
land  at  present,  is  the  number  of  bright  and  able 
yoimg  men,  well  trained  at  home  and  abroad  in 
the  philosophical  discipline  from  the  slowly  dis- 
solving stand-point  of  the  theory  of  knowledge, 
who  can  find  no  employment,  on  the  one  hand, 
and,  on  the  other,  the  number  of  academic  insti- 
tutions now  vainly  seeking  instructors  in  this 
department,  embued  with  a  more  practical  and 
a  more  scientific  spirit  and  method. 

Late  news  from  Spain  conveys  definite  intelli- 
gence of  the  recurrence  of  cholera,  a  number  of 
fatal  cases  having  been  reiwrted  from  Tarifa,  in 
the  southernmost  part  of  the  i)eninsula.  AVe  hear 
but  little  at  present  of  the  i>robabiUty  of  the  ap- 
pearance of  this  dread  epidemic  in  the  United 
States,  yet  those  who  are  acquainted  with  the 
histories  of  previous  invasions  need  not  be  re- 
minded that  our  danger  is  by  no  means  past.  Its 
duration  in  Eurojie  is  not  limited  to  two  or  three 
years.  The  epidemic  of  1829  was  not  extinguislied 
till  1836,  and  the  one  of  1847  extended  into  the 
winter  of  la'w-Ga,  while  tliat  of  1865  did  not 
disappear  till  1873.  Already  the  disease  has 
effected  a  landing  in  the  western  hemisphere,  at 
Cayenne :  and  our  immunity,  so  far,  is  doubtless 
due  to  the  fact  that  our  largest  immigration  has 
not  been  derived  from  the  parts  of  Europe  when 
the  disease  has  been  prevalent.  In  a  recent  xe|x» 
of  an  inspection  of  the  Atlantic  and  Gtdf  qu.- 
antines,  made  imder  the  direction  of  the  I 
nois  state  board  of  health,  Dr.  J.  H.  Rauch 
given  it  as  his  conviction  that  the  epidemic 
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jurious  grapevine  mildew,  certainly  do 

;rtititude  is  owetl  U^  NortU  America,  not- 

liug  stringent  laws,  is  widely  extending 

of  it8  devastation.     A  correspondent  of 

ttLtes  thut  it  )iaB  already  made  iti^  appear* 

lie  viueyards  of  Cape  Colony .     In  a  few 

e  pe6l  has  been  found  in  e warms,  and 

^  being  made  to  stamp  it  out,  or  at  least 

cbock.     Unfortunately  the  habitti  of  the 

8nch  that  it  b  hardly  possible  that  the 

Ihreatf'ning  the  gjape-growing  interesta 

\  lie  wholly  averted* 


'HE  NAVAL  OBSERVATOBW 

fKJft  of  the  National  academy  of  sciences 
naval  observatory  demands  attention, 
from  all  intereeted  in  scientific   affairs, 
those  who  desire  only  to  see  good  ad- 
In   reading   the    report,    the   first 
present  itself  to  the  mind  of  the  candid 
rtiild  be»  How  does  it  happen  tliat  the 
pTvatory  of  the  country  hits  remained 
under  the  direction  of    superintendents 
t  not  astronomers,  and  whose  profession 
\  direct  relation  to  its  work  ?    A  partial 
I  this  question,  from  the  naval  point  of 
N>uiid  in  letter*  addressed  to  President 
by  the  present  superintendent,  and  pub- 
aji  appendix  to  tlie  report.     In  justice  to 
ore  Belknap,  we  iiiusl  siiy  tlant  his  argu- 
ftrmther  upon  the  question  of  the  use- 
f  the  institution  to  the  aavy  than  upon 
inve  just  suggested  ;  but  the  two  are  so 
elated,   tliat,  in   answ-ering  one,  he  evi- 
lli^nds  to  answer  the  other.     It  will  there- 
ptereHting  to  examine  his  arguments,  and 
r  bearings  upon  the  several  points  at  issue. 
loilore  Belknap  cites  seven  kinds  of  ser- 
licVi  tlie  obseri^alory  renders  to  the  navy- 
night  consideratit»n  will,  however,  show 
ify  one  of  these  services  could  be  rendered 
ir  far  better  by  a  national  observatory 
IriliaQ    authority ;    and,    indeed,   by   an 
nt  far  more  modest  in  its  outfit  than 
present  naval  observatory,  to  say  noth- 
le  projected  new  one.     The  navy-yards 
tiieir  time  from  the  nearest  railway -sta- 
ample  accunicy  for  business  purjioeee. 
in  port  could  compare  their  chronome- 
1%iials  from  a  national  observatory  aa 
the  mercantile    marine  could,  and   any 
ity  for   naval   purposes  which  might  in- 


vest a  time-signal  tapped  over  the  wires  by  the 
hand  of  a  commtssjoned  officer  might  fairly  be 
deemetl  CiDomterbalanced  by  the  skill  of  a  civilian 
astronomer  trained  in  this  grpecial  business.  The 
naval  chronometers  could  be  kept,  tessted,  and 
rated  at  least  as  thoroughly  at  a  national  observa- 
tory as  they  are  at  the  present  naval  observatory. 
Indeed,  this  is  actually  done  at  the  Greenwich  ob- 
servatont^,  for  aU  the  chronometers  purchaae^i  for 
the  British  navy.  It  could  be  better  done  at  the 
BriKiklyn  navy-yard,  whence  most  ship)s  take  tlieir 
departure,  by  erecting  and  etiuipping  a  little  ob- 
servatory for  this  purpose  at  a  cost  of  ten  or 
fifteen  thousjuid  dolhu^,  thus  saving  the  expense, 
and  danger  to  the  rates  of  chronometers,  incurred 
by  transporting  them  back  and  forth  between  New 
York   and   Waeliinglon. 

That  oflicers  who  had  never  worked  in  an 
observatory  till  they  went  to  take  charge  of  one 
would  not  find  their  task  smooth  sailing,  is  to  be 
expected  ;  but  we  should  never  have  anticipated 
such  a  pictiut?  of  difficulties  of  administration  a» 
is  lield  up  by  Commc»dore  Belknap  in  one  of  his 
letters  which  api^ears  in  this  report.  It  seems  that 
Ptot  Neweomb,  in  a  letter  to  President  Barnard, 
drew  attention  to  the  curious  fact,  that  during  the 
first  twenty  years  of  the  existence  of  the  observa- 
tory, when  two  instnmients,  the  transit  and  the 
mural  circle,  were  re<juired  to  completely  deter- 
mine the  position  of  a  star,  there  was  no  concert 
of  action  between  the  observers  with  these  instru- 
ments by  which  they  should  obsen^e  the  same 
stars.  Commenting  on  this  subject,  Commodoi-e 
Belknap  remarks,  **It  maybe  considered  i^  an 
ideal  state  of  tilings  where  two  men  of  equal  ag:e 
and  upon  equal  fot»ting  (with  no  military  ideas  of 
subordination)  can  engage  in  work  u^ion  two  in- 
struments, with  but  one  clock  and  one  elurono- 
graph  between  them,  and  have  every  thing  go 
smoothly  and  without  jealousy.  The  abandon- 
ment of  the  tt)o  ambitious  programme  fir^t  laid 
down  WHS  a  matter  of  nwesaity,  which  it  is 
probable  no  one  regretted  more  than  the  super* 
intendent.'' 

To  appreciate  this  picture,  we  have  to  reflect 
that  only  one  of  the  observers  needed  a  chrono- 
graph,  and  that  the  only  use  either  of  them  had 
to  make  of  the  clock  w^as  to  look  at  it.  We  are 
therefore  led  to  infer,  aj9  the  outcome  of  forty 
years*  exyjcrience,  that  under  naval  discipline  it  is 
not  found  possible  for  two  civilian  afitronomers  to 
take  their  time  from  the  same  clock  without  fric- 
tion and  jealousy  ;   that  in  coosequeuce  a  well- 
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Between  the  White  Sea  and  Ihe  Arctic  Ocean  the 
tTaveller  found  three  series  of  ranges,  Beparated  by 
depressionB  covered  with  forest*,  fnarahes,  and 
Jakes,  The  Russian  Lapps  were  welUmade  people, 
ai^eraging  over  five  feet  in  height.  The  f)eople 
and  officials  everywhere  R^ave  him  every  assistance. 

Precursors  of  Columbus.  —  Prof.  Guido  Cora 
reviews  *The  precursors  of  ColunihuB'in  a  late 
number  of  the  buMetin  of  the  Italian  geographical 
society.  After  an  interesling  t^mnn^,  he  conclude!* 
that  to  ColumbuB  is  unqueatioDably  due  the  open- 
ing of  a  new  world  to  humanity  as  represented  by 
civilized  races ;  that  the  uatne  of  America  is  de- 
rived from  some  alx>riginal  word  picked  up  by  the 
companions  of  ColnmbuB  ;  that  the  precursors  of 
Columbus,  in  their  voyages  toward  America,  were 
merely  in  search  of  wealth  or  prompted  by  a 
spirit  of  adventure,  and  not  instigated  by  scien- 
titic  prevision  or  the  result  of  study  of  probabili- 
ties ;  that  it  is  certain  that  the  Scandinavians, 
Basques,  and  probably  alsti  the  Irish,  had  reached 
Americau  shores  before  Columbus ;  while  to  the 
brothers  Zeno  are  due  important  charts  and  docu- 
ments from  which  the  pervious  discovery  of 
America  might  he  inferred. 

PoliakolT's  *  Journey  in  Sakhalin.*  —  A  transla- 
tion of  Poliakoff 'a  *  Journey  in  Sakhalin  in  1881-83 ' 
has  been  made  by  Profe«58or  Arzruni^  and  published 
by  Ashcr  &  Co.  Tliis  forms  a  sort  of  monograph 
of  the  products,  industries,  and  people  of  this 
littIe*known  island^  and  is  well  worlhy  the  atten- 
tion of  ethnologisti'  and  geographers.  It  contains 
especially  rich  conlribu lions  to  the  anthropology, 
tnineral  products,  fisheries,  and  geography.  The 
Ainos,  who  inhabit  the  Foutbem  portion,  are  ex- 
haustively treated  of.  As  ihe  original  documents 
are  largely  in  Russian,  this  may  be  said  to  be  for 
most  students  the  first  effective  publication  of  the 
material. 

Pilcomayo  expedition  to  Boliiria.  —  Some  news 
has  been  received  from  the  latest  exiXKlition 
of  M.  Thouar,  who  is  endeavoring  to  find  a  trade- 
route,  via  the  Pilcomayo,  between  Bolivia  and  the 
Argentine  states.  He  left  Assumption  Sept,  28, 
with  an  escort  of  twenty-eight  experienced  sol- 
diers, two  months*  provisions,  and  a  suJficieot 
number  of  horses,  mules,  etc,  A  volunteer,  Mr, 
Wilfrid  Gilbert,  accompanied  the  party.  Major 
Feilberg,  as  mentioned  by  us  at  the  time,  recently 
ascended  the  river  by  water,  linding  a  minimum 
of  six  feet  of  water  in  the  channel  up  to  Laml>ara, 
a  point  two  hundred  and  I3fty-tive  miles  from  the 
mouth  of  the  Pilcomayo.  Here  the  party  was 
ajTested  by  the  rapids*  over  which  there  were  not 
more  than  two  feet  of  water,  renrtering  navigation 
impossible,  and  deciding  the  return  of  the  expedi- 
tion.     Since  then  an  Aiigentine  column,  com- 


manded by  Captain  Gomenzorro,  tm^  nnnHi  ni^ 
borders  of  the  river,  killed    or   rxiuted   Ihe 
pie  ol  the  Totia  tribe,  living  on  its  bankty  i 
brought  back  a  goo<l  deal  of  plunder  and  a  Ivn 
prisoners.    Defeats  of  this  kind.  how^%er,  hateooi 
hitherto  had    nmch  effect  on  the  Tobas,  Ijeroa 
causing  Lhem    to  retreat   temporarfly  into  ttn-fi 
jungles.     They  have  avenged,  as  in  ihe  ca***  if 
Oevaux,   on    other  white   men,  the  destrmtino 
visited  on  their  villages.     With  this  iinpn?nu-tji 
state  of  things.  Thouar's  plan   of  aseendir 
river   by   land,    with  the  above-mentioneii 
escort,  for  the  purpose  of  investigating  the  r 
and    determining   whether  any  improvemem  oi 
the  river  at  that  point  is  ]X)fl6ible,  seems  SiltniM 
foolhardy  ;  and  it  is  to  be  regretted  that  the  omii- 
sel  *>f  tlioee  who  advised  an  expedition  by  waUft 
was  not  adopted. 
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LONDON  LETTER. 

The  University  of  Cambridge  has  just  suffewi 
a  severe  loss  by  the  death  of   its  librarian  ^f*- 
Henry  Bradshaw,  senior  fellow  of  King's  <  >  I    - 
The  present  efficiency  of  the  university  libi  i 
almost  entirely  due  to  his  untiring  effortB  d 
the   many  years  that   he  was  at  its  head. 
bibliographiail    investigations    were   remarlnibbi 
for  their  accuracy,  and   were  carried  out  w  rl 
truly  scientittc  precision,  while  he  took  a  ^i 
interest  in  that  department  of  his  duties  \\  i 
was  connected  vnth  the  literature  of  syst^'m -ih 
zoology,     Otliers  will  follow  him  in  the  ixwt  of 
university  librarian  ;  but  it  is  not  given  to  mmj 
men  to  be  so  truly  mourned  as  Mr.  Bradshavr  is 
by  the  many  generations  of  Cambridge  men  wht> 
knew  and  loved  him.     The  terms  of  the  univiT- 
sity  statutes  require  that  the  jxaet  sliaJl  be  flllal 
within  a  fortnight  of  its  becoming  vacant ;  and  it 
is  probable  that  the  choice  of  the  e)ect4.»r8  will  fail 
ufjon  Prof.  W,  Rol>ertson  Smitln  the  txiitor  of  tlii* 
*  Encyclopae*lia  Britannica.'  who  is  so  well  knowii 
in  the  subject  of  01d-Teftt4unent  criticisnj.     He  is 
a   fellow   of  Christ's  college,  and  lord-almoner'!* 
reader  in  Arabic  to  the  university. 

The  school  of  engineering  at   Cambridge  hw 
been  making  considerable  progress  of  late  y< 
under  the  direction  of  Prof,  James  Btuart,  M 
for  Hackney  ;  and  it  is  now  projiosed  to  instil 
a  triptie  examination  in  engineering,  which  sh( 
l>e  combined  to  some  extent   witli   the 
sciences  tripos,  and  wM»uld  include  a  very  coj 
erable  amount  of   practical  work,  together  wi 
some  of  the  higher  branches  of  mathematics* 

Honor  candidates  who  find  a  difficulty  in  mill 
ematics  need  no  longer  be  troubled  with  th< 
among  the  *  additional  subjects '  of  the  previa 
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of  tlie   most    fertUe  tields  of  that 

erican  imuulated  lands  are  divisihle 
1  classes,  detenointHj  by  the  eonditicm 
n.  Of  tbe^,  the  -mcmX  iniportsint  are 
ter  maiiBhee,  the  lacuhirine  swampe  of 
lefl  fJwtriet,  the  delta  swampe  of  the 
j^  find  the  cLasH  of  wet  lands  or  upland 
here  tlje  tnarshy  condition  is  due  to  the 
plants  in  retaining  water  nnder  the 
if  considerable  districts.  The  formation 
like  gphngniim-peat  lina  lioen  well 
it  it  is  evident  that  a  very  Utrge  i»ai't 
Wm  awani]i6  of  the  Utdted  States  are 
dimbin^  ^n^gs,  though  the  ret^entiou 
is  due,  not,  as  in  the  north,  to 
liut  to  the  clcjee-gTowing.  flowering 
mcipally  to  the  eomincm  cane, 
baiy  studies  of  the  great  area  of  fre«h- 
irehes,  extending  from  the  ujouth  of  tJie 
iver  to  the  south  of  Albemarle  Sound, 
ct,  in  that  diBtrict,  this  cla88  of  marshes 
t  area  of  about  four  thousand  s<5iiare 
liroughout  this  district  the  i>eaty  deposit 
lly  thin,  not  ueaially  ejccee<iing  four  feet 
ess,  thua  permitting  the  roots  of  the  trees 
Jieir  way  to  the  subeoU  below  the  decay- 
.bit*  matter, 

face  of  the  swamp,  m  well  a^  the  sub- 
on  wliifh  it  restSt  is  generally  inclined 
the  naturaJ  drainage  of  the  country  to 
t  of  two  feet  to  the  mile.  The  water  is 
by  the  dense  mat  of  sterns,  roots,  and 
IragmeutB  of  plants,  which  are  so  closely 
\  that  the  friction  in  the  interstices  pre- 
ppgedy  outflow  of  the  rainfall 
BlPWitorahefl  can  be  easily  and  cheaply 
imd,  when  so  improved,  they  afford 
fiy  rich  soils.  Along  the  outer  margins 
vast  morasses,  some  hundred  thousand 
been  won  to  culture.  These  lands  ?u*e 
ily  fertile:  and  I  ruo  told  tliat  they  often 
bushels  of  shelled  maize  to  the  acre, 
they  endure  tillage  for  a  period  of  many 
Smit  fertilizing. 

IS  likely  that  of  these  easily  reclaimetl 
)0rase«6,  resembhng  the  Dismal  Swamp, 
total  area,  in  the  southern  Htates,  of  not 
twenty-five  thousand  s<piare  miles.  To 
;lit  be  added  the  lands  which  are  subject 
inundations  from  rivers,  which  prob- 
Ptmt  to  something  like  eight  thousand 
ilea. 

northern  states  the  area  of  improvable 
id  Is  less  eartensive,  but  there  is  not 
which  they  do  not  constitute  an  impor- 
of  the  land-reserve  which  the  coming 


generation  will  l>e  i^lad  to  use.  It  is  easy  to  see, 
that,  in  thege  inundated  lands  of  the  United 
States,  we  may  fiml  fields  winch  %vill  give  a  larger 
return  U\  the  hunliandiiian  tlian  those  now  tilled 
in  any  state  of  the  union  ;  and,  furthermore, 
that,  with  the  rapid  increase  in  our  jK>puJation, 
it  is  none  too  soon  for  us  to  be  cninsidering  the 
as]»ecls  of  this  portion  of  our  domain.  It  is  clear 
that  the  national  survey  can.  by  a  projjer  study  of 
these  swamp-districts  of  the  country,  so  deter- 
mine their  c?)udition  as  to  prepare  the  way  for  the 
engineer.  The  aim  will  l>e  to  ascertain  their 
extent,  the  conditions  determining  their  value  for 
tillage,  and  the  hest  methofl  of  approaclnng  the 
econoniir  (|ueslions  which  they  pr<^*ent.  Even 
where  these  swamps  may  lie  unprotitable  for 
agricultural  use,  it  may  often  lie  found  that  tliey 
are  admirably  adaptetl  for  tl miser-culture.  The 
juuii>er  fC^pressiis  thyoides)  and  the  bald  cypress 
(TaxuiJium  disticum)are  particularly  suited  to  this 
form  of  forest-milture, 

Tlie  scientiSc  aspects  of  the  American  swamps, 
their  relation  to  the  changes  of  level  of  the  con- 
tinent, the  ways  in  which  their  deposits  were 
accmnulated,  cann«>t  l»e  considered  in  this  place. 
My  aim  at  present  is  to  call  attention  to  the  great 
economic  imjxirtance  of  this  field  of  intiuiry* 

N.  8.  SlLVLER. 

GEOGRAPHICAL  NOTES. 

Russian  Lapland  —Charles  Rabot,  during  Ihe 
past  summer,  obtained  interesting  details  on  the 
Kola  peninsula,  which  lies  westward  from  the 
White  Sea  and  l»etween  it  and  the  Aii^ljcOcean,  in 
Russian  Lapland.  This  region  is  very  little  known, 
and  large  blanks  occur  in  the  best  charts*  The 
country  is  rather  moiiotonous,  covered  with  forests, 
and  dotted  with  lakes,  some  of  which  attain  a 
large  size.  Imandra  is  a  hundred  and  forty  kilo- 
metres broad,  surrounded  by  gnvnd  scenery,  and 
hemmed  in  by  two  mountain-chains,  which  reach 
about  three  thousand  feel  in  height,  Umlnlek,  on 
the  east,  being  a  little  Ihe  higher.  There  are  no 
glaciers,  but  permanent  snow  exi**ts  on  the  peaks. 
After  the  Caucasus,  this  region  contains  the 
highest  elevations  of  Eurojiean  Russia,  and  pres^enta 
a  desolate,  barren,  and  impressive  at^pect.  Tlie 
lakes  are  very  phallow  :  the  greatest  depth  of 
Imandra  does  not  exceed  fifteen  or  eighteen  feet, 
from  which  it  shoals  to  a  few  inches.  It  contains 
many  wooded  islets.  From  this  lake  the  ex|)lorer 
wont  to  the  Arctic  shores,  and  crossed  the  unex* 
plored  region  which  extends  westward  from  the 
lake.  Here,  where  the  maps  indicate  a  Hat  fx>un- 
try,  he  found  a  nigged  region,  bristling  with 
mountains  exceeding  three  thousand  feet  in  height. 
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utile  over  teu  dcdlan.  By  request  of  tiie  oom- 
miflsioD,  the  U.  8.  coast  survey  has  also  aided  the 
work  liy  extending  its  triangalation  over  about 
nine  hundred  square  miles  during  the  past  season, 
at  a  cost  of  a  little  less  than  two  dollars  a  square 
mile,  about  a  fourth  of  which  has  been  borne  by 
the  state. 

A  year  ago  the  state  appropriated  nine  thousand 
dollars  to  enable  the  oonmiissioners  to  take  ad- 
vantage of  the  progress  of  the  present  survey  to 
determine  by  triangulation  the  boundary-lines  of 
all  the  towns  of  the  commonwealth.  A  com- 
mencement of  the  work  was  made  the  past  sea- 
son, only  to  discover  that  the  estimate  of  the 
expense,  based  on  the  in^ogularities  shown  in 
the  boundary  outlines  as  given  in  the  old  state 
map,  — the  only  possiUe  basis  for  a  calculation, — 
was  far  too  little ;  probaldy  at  least  double  the 
original  estimate  will  be  required.  As  less  than 
twenty-five  hundred  dollars  have  been  expended, 
the  abandonment  of  the  scheme  would  be  no 
severe  financial  loss ;  but  the  commissionerB  right- 
ly urge  its  continuance  under  a  doubled  appro- 
priation, as,  when  comi^ted,  it  will  form  the 
best  basis  for  a  cadastral  or  property  survey  yet 
provided  by  any  state  in  the  country.  This  is 
<Hily  one  of  a  number  of  ways  in  which  our 
legislators  are  beginning  to  leam  what  it  costs 
not  to  have  a  good  state  map,  and  there  can  be 
little  doubt  that  they  will  be  witty  enough  to 
carry  the  intended  boundaries  survey  to  com- 
pletion. 

Among  the  numerous  partly  executed  plans  for 
the  improvement  of  Boston,  its  schemes  of  public 
parks  hold  a  prominent  place.  The  recent  death 
of  Hod.  Elizur  Wright  has  called  attention  anew 
to  his  proposal  to  establish  a  forest-preserve  with- 
in easy  reach  of  Boston,  in  the  wild  and  little- 
inhabited  region  known  as  the  Middlesex  Fells,  — 
a  region  belonging  to  some  half-dozen  munici- 
palities, and  situated  on  the  Charlestown  or 
northern  side  of  Boston,  not  half  a  dozen  miles 
from  the  city.  On  the  opposite  side,  progress  is 
making  in  the  Arnold  arboretum,  which  now 
forms  part  of  the  Boston  park  system,  where 
definite  plans,  long  maturing,  are  being  put  into 
execution.  It  is  proposed  to  form  two  distinct 
coUections  of  growing  trees,  —  one  for  display; 
and  one,  less  permanent,  for  investigation  and 
experiment.  The  plan  of  the  former  contem- 
plates, among  other  things,  that  each  hardy-tree 
species  of  eastern  America  shall  be  represented  by 
an  individual  planted  so  as  to  secure  the  maxi- 
mum growth  attainable  here,  and  also  by  a  group 
of  from  six  to  twenty-five  individuals  selected 
to  show  variations  of  character  and  habit,  and 
planted  so  as  to  secure  expression  in  mass  rather 


than  perfect  individual  development 
resentation  of  no  species  will  theref o 
on  the  life  of  one  tree,  and  the  nstura 
of  our  principal  trees  will  also  be  illustr 

The  Ai^Mlachian  Mountahi  club  eel 
decennial  anniversary  last  fWday  by  s 
the  Parker  House  ;  Prof.  E.  C.  Pfckeri 
every  one  recognizes  as  the  founder  od 
presiding.  As  a  first  experiment  of  tl 
proved  a  great  success.  About  one  hui 
twenty-five  members  were  present,  abo 
divided  between  ladies  and  gentlemen,  x 
a  late  hour.  After  dinner,  speeches  ^ 
by  Profs.  W.  H.  Brewer  of  New  Haven 
Toung  of  Princeton,  and  by  many  of 
members,  with  letters  from  those  who 
be  inesent.  The  club  may  well  be  prou* 
it  has  accomplished,  having  succeeded 
ing  a  paying  membership  of  consider 
six  hundred  in  these  ten  years,  and  in  ] 
more  than  three  volumes  of  Appak 
journal  which,  with  its  two  sides  of 
exploration  and  geographical  sclents, 
somewhat  unique  and  enviable  place  in  '. 
A  new  number  is  announced  to  appe 
diately. 

It  is  announced  that  the  liberality 
operation  of  the  Woman*s  education  8 
will  enable  the  Boston  society  of  natui 
to  open  its  seaside  laboratory  at  Anni 
students,  during  the  coming  summer,  J 
16  to  Aug.  16,  1886.  Mr.  B.  H.  Van 
assistant  in  the  laboratory  of  the  society, 
charge  of  the  instruction. 

Boston,  March  8. 

NOTES  AND  NEWS. 

The  danger  of  poisoning  from  arseni* 
I)aper8  is  a  subject  attracting  considers 
tion  in  Boston.  At  a  public  meeting 
week,  called  for  its  consideration,  a  draug 
was  submitted,  prohibiting  the  manufa 
sale  of  such  papers  when  they  contain  i 
one-fourteenth  of  a  grain  of  arsenic  to  i 
yard.  A  number  of  cases  of  illness  from 
were  reported,  as  also  the  death  of  one  c 
the  wearing  of  stockings  colored  by  arse 

—  A  resolution  has  been  introduce 
senate,  empowering  the  superintendei 
Coast  and  geodetic  survey  to  loan  any  ii 
or  instruments  named  in  a  list  to  any  • 
incorporated  institution  of  learning  in  t 
States,  to  be  retained  by  such  college  or  i 
until  the  dissolution  thereof,  whereupoi 
strument  or  instruments  sliaU,  if  existi: 
turned  to  said  survey. 
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—  Russian  pai^ers  hnve  lateiy  been  discussing 
the  project  of  a  oanaJ  between  the  Sea  of  Azov 
and  the  Caspian  Sen,  with  siieculation?  ufion  the 
probable  effects  of  the  higher  water-level  of  the 
former.  The  shores  of  the  Caspian  Sea  are  luw. 
and  there  is  a  question  whether  or  not  they  would 
>»   inundated. 

Vn  article  by  G.  L.  Kittredge  in  a  late  num- 
I  I  he  American  journal  of  philology  describef* 
^injL^Jar  cu§tt»m  among  the  Greeks.  An  ancient 
1  ireek,  if  he  murdered  a  man,  sometimes  mutilateO 
bis  victim  in  a  peculiar  way,  knoi;\Ti  as  /mrria^iCMr. 
or  arm-pitting.  The  extremities  of  the  hands 
were  cut  off*  strung  together,  and  fastened  under 
the  arm-pita  of  the  corpse  by  a  band  or  girdle 
round  the  neck.  There  are  two  main  theories  as 
to  the  purpose,  Accortling  to  tlie  one,  the  ftaer- 
xa>J^itv  waa  a  part  of  the  ci^oaiWic,  The  cut-oil 
ei^^mities  were  the  arro/Jt'/  *'f  tl*^  victim,  a  sin- 
offering  to  the  infernal  gods  to  expiate  t!ie  min- 
der- According  to  the  other,  the  mutilation  of  the 
t»o<ly  was  supposed  to  effect  a  coiTeS|>onding  mu- 
tilation of  the  soul ;  so  that  the  shade,  de[}ri\  ed  of 
its  Limbs,  would  be  powerless  to  take  vengeance 
on  tiie  criminal.  It  is  the  latter  view  that  the 
writeir  advocates,  formed  on  the  basis  of  a  cloee 
examination  of  the  loci  clamct,  and  next  by  a 
long  array  of  evidence  from  the  history  of  culture, 

—  An  extract  from  a  letter  recently  received  at 
the  hydrogrophic  office  from  the  roaster  of  the 
Russian  bark  Preciosa,  at  New  Orleans,  states, 
that  ''on  the  26lh  of  January,  at  six  A.M.,  the 
veasel  beln^  in  latitiide  17°  <M'  north,  longitude 
9S^°  07'  west,  nmnimg  with  all  sails  set.  steering 
west  speed  t«ii  knots,  wind  fresh,  north-east,  I 
felt  what  I  ooosidered  to  be  a  strong  eaithshock. 
It  threw  the  Tciopel  OT«r  a  good  deal,  and  at  tlie 
same  time  we  slupped  a  heavy  sea.  although  the 
TesKl  was  in  balltiit^  and  the  water  had  been 
smooth  all  the  moming.  It  only  lasted  for  a  few 
iwr)0pA»t  Mid,  dinevtly  after,  the  wind  went  to  the 
aootli^^afi,  and  died  away:  afterwards  it  was 
nearty  calm  for  the  thiw  following  daya." 

—  We  would  call  the  ait«iitioii  of  amatem^ 
afitronoDkeffs  to  a  very  onnTvfLietil  ooDtfctloB  of 
epheiiMtliet^  cKw»  cQRtaioed  in  the  'conniantnn* 
lo  Thu  oJ^gfiiitoif,  tor  t^M.  Fositiocis  for  the 
mm,  mooiii  and  m^ir  pfamnf,  wetf  ghrvo  sit  mix- 
able  efiorhs,  wHh  9fkmamMm  fbr  tiie  strUittss  of 
tbt^  planets,  and  In  bmoij  cams  for  pbjwkwd  dbam 
vationa.  There  ate  aho  Urta  of  dcmhle  axnl  rwxkt> 
hie  slank  Irtfl  t^\jects«  feoMolcab&e  neholM  ani 
doaltCi^  tle^  all  nuide  ^mOf  moermStik&  mad  in* 
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of  Japan,  vo].  viii.  1885,  contains  a  long  paper 
by  Professor  Milne,  in  which  he  has  collected  a 
detailed  description  of  ten  series  of  experiments 
carried  on  at  different  times  from  1881  to  1884,  for 
the  purpose  of  investigating  phenomena  connected 
with  earth  vibrations.  The  experiments  were  all 
performed  in  or  near  the  city  of  Tokio,  and  con- 
sisted in  originating  artificial  earth  vibrations, 
usually  by  dropping  a  heavy  weight  or  by  ex- 
ploding dynamite,  and  then  studying  the  circum- 
stances of  their  propagation  by  means  of  the 
various  seismographs  which  have  been  devised 
by  himself  or  his  co-workers  in  Japanese  seis- 
mometry.  It  appears  that  the  first  effect  upon  a 
seismograph  with  a  single  index  is  an  impulse  in 
a  normal  direction  ;  and,  similarly,  a  bracket  seis- 
mograph arranged  to  indicate  normal  motion  be- 
gins its  indications  before  a  similar  seismograph 
indicating  transverse  motion,  implying  that  the 
normal  wave  travels  more  rapidly  than  the  trans- 
verse. Near  to  an  origin,  the  normal  motion  is  first 
outwards,  then  inwards,  and  the  motion  inwards 
is  greater  and  more  rapid  than  the  motion  out- 
wards ;  while,  at  a  distance  from  an  origin,  the 
first  motion  may  be  inwards,  and  the  two  phases 
are  practically  of  equal  amplitude.  Roughly  speak- 
ing, the  amplitude  of  normal  motion  is  inversely 
as  the  distance  from  the  origin.  The  laws  of 
transverse  motion  are  practically  the  same  with 
those  of  normal  motion,  but  less  pronounced. 
Near  to  an  origin,  the  amplitude  of  the  transverse 
motion  is  less,  but  the  period  greater,  than  that  of 
the  normal  motion.  The  velocity  of  transmission 
obtained  varies  from  two  hundred  to  six  hundred 
feet,  which  is  much  less  than  the  velocities  ob- 
tained by  Mallet  and  by  Abbott. 

—  Uhler's  check-list  of  the  Hemiptera  heter- 
optera,  or  true  bugs,  of  North  America,  recently 
published,  contains  1,448  species,  distributed  among 
425  genera,  or  an  average  of  3.6  species  to  each 
genus.  Classification  here,  as  in  some  other 
branches  of  entomology,  appears  to  have  been 
carried  too  far,  though  doubtless  many  more 
species  yet  remain  to  be  discovered. 

—  Drs.  D.  E.  Salmon  and  T.  B.  Smith  have  just 
published  (Proc.  biol.  soc.  of  Washington,  vol.  iii.) 
a  remarkable  discovery,  made  by  them,  of  a  new 
method  of  producing  immunity  from  contagious 
diseases.  By  experimenting  upon  pigeons,  they 
were  able  to  establish  an  immunity  from  the  dis- 
ease known  as  swine-plague,  by  the  inoculation  of 
solutions  in  which  the  pathogenic  bacteria  had 
been  cultivated,  and  afterwards  destroyed  by  heat. 
The  conclusions  they  reach  are  as  follows:  V. 
Immunity  is  the  result  of  the  exposure  of  the 
bioplasm   of  the    animal  body  to  the  chemical 


products  of  the  growth  of  the  specific  micro 
which  constitute  the  virus  of  contagious  fere 
2°,  These  particular  chemical  products  are  ] 
duced  by  the  growth  of  the  microbes  in  suiti 
culture-liquids  in  the  laboratory,  as  well  as  in 
liquids  and  tissues  of  the  body ;  S*'.  Immui 
may  be  produced  by  introducing  into  the  ani 
body  such  chemical  products  as  have  been 
duced  in  the  laboratory. 

—  Professor  Davidson,  in  a  paper  on  the  tem 
ature  of  the  water  of  Golden  Gate,  in  Bulletin 
4  of  the  California  academy  of  sciences,  stt 
that,  from  a  mean  of  nearly  ten  years'  obse 
tions,  the  lowest  temperature  is  for  the  mont 
January,  50^.40  F. ;  and  the  highest  for  the  m* 
of  September,  69°.68  F.  The  average  rang 
thus  only  nine  degrees,  and  the  extreme  range 
only  been  thirteen  degrees.  The  temperatui 
the  air  follows  closely  that  of  the  water  ;  and 
the  uniformity  of  tiie  latter's  temperature  a 
the  Paci6c  coast,  and  its  coldness,  which 
spire  with  the  north-west  winds  of  sunmie 
cause  the  peculiar  foggy  conditions  which  pre 

—  In  the  Proceedings  of  the  Linnean  socie 
New  Soutii  Wales,  Dr.  Lendenfeld  reports  i 
a  sponge  destructive  to  oyster-culture.  L 
areas  of  oyster-beds  in  the  Clarence  River 
destroyed  by  their  attaching  themselves  to 
sheUs,  preventing  the  formation  of  spat.  ^ 
the  destruction  of  the  beds  the  sponge  disappei 
The  latter  he  describes  under  the  name  Chali 
Coxii. 

—  Examination  of  the  cheese,  which  some 
ago  caused  the  sudden  and  severe  illness  of  ee^ 
hundred  persons  in  Michigan,  lias  shown 
l)uisonou8  character  to  be  due  to  a  peculiar  cry 
lizable  substance,  or  ptomaine,  of  an  inter 
cheesy  odor,  to  which  the  discoverer.  Dr.  \ 
Vaughan,  has  given  the  name  of  '  Tyrotoxi< 
(Zeitschr.  /.  physiol.  chemie,  x.  140,  1886). 

—  Dr.  Ten  Kate,  the  anthropologist,  has 
pursuing  his  investigations  in  Dutch  and  Br 
Guiana,  and  intends  to  extend  them  into  V 
zuela  and  Florida,  chiefly  with  reference  to 
Carib  Indians.  He  has  already  measured, 
very  detailed  manner,  one  himdred  and  si: 
dividuals  of  the  Arrowak  and  other  tribes,  ^ 
negroes  and  metis. 

—  Major  Powell  has  submitted  to  the  con 
sion  investigating  the  question  of  the  proj 
consolidation  of  the  various  scientific  bureau 
reply  to  the  recent  strictmres  of  Professor  Ag 
upon  the  work  of  the  geological  survey.  Th< 
ters  have  not  yet  been  made  public,  and  are 
printed   in  connection  with  the  testimony  t 
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Woiv  the  committee  now  biTestigating  the  sub- 
ject. 

—  Tlje  Abbe  Laflamme.  of  the  University  Laval 
mt  Quebec,  has  lately  read  an  essay  on  the  physi- 
cal geography  of  the  Saguenay,  before  the  society 
oC  gtegraphy  in  that  city.  He  first  de«crilie«  the 
•dual  geographic  frnrn  of  the  district,  and  then 
dlsctisst^  it»  Ideological  histor}',  even  from  Ar- 
elupan  times,  with  sjjccial  reference  to  tlie  foiTiia- 
Uon  of  Uie  old  livnestones  that  lie  in  tja^in^j  oti  the 
cr;staJluie  rocks  as  an  earl\'  chapter,  and  to  the 
Iffiacial  inva&itiD  as  a  later  one.  The  present  dis- 
charge of  Lake  8t,  John  is  recognized  as  post- 
g(a(?iai :  the  old  outlet  l>eing  more  or  less  ob- 
»tJticl4«d  by  drift,  and  in  |jart  occupied  hy  Liake 
Ki*iiogaini.  The  deep  gorge  of  the  lower  Sag- 
attributed    to  ordinary  erosive  action 

long  geological   periods,  and  the  cafion 
Colorado  is  called  rei^ent    in   comparison 
with  it, 

—  Tlie  prugramme  for  the  first  half  of  the  course 
of  weekly  lectures  at  the  national  uui^eum  is  as 
fuUuws :  Hatuniay,  March  ti,  Mr,  Wilham  Hull<x:k, 
The  gey  Bern  of  the  Yellowstone :  Frulay,  March 
l^.  Ptof.  William  Ilarkness,  How  the  solar  system 
b  Bieiisure<l ;  Saturday,  March  2t>,  Prof,  T,  C. 
Il»*tideiiijall.  The  nature  of  sound  :  Saturday, 
March  S7,  Prof.  F.  W.  Clarke.  The  chemistry  of 
ecel:  ^Uurday,  April  B,  Dr,  t\  Hart  Merriam, 
The  migration  of  birds. 

—  The  bill  now  before  congress,  providing  that 
friiiti  and  after  March  4,  \Wi2,  the  metric  system 

he  exclusively  employed  m  the  several  de- 
ents*  of  the  government,  was  favoreti  by  the 
aociety  of  civil  engineers,  at  their  meeting 
t  week. 
\  —  An  account  of  a  singidar  habit  in  the  cicada 
feinted  and  illufltrated  hy  J.  S.  Newberry 
'  ni  tiic  School  of  mines  quarter!  if.  In  Rah  way, 
K^..  a  house  hjul  l:»een  built  and  a  cellar  dug  in 
aa  orchard  some  time  before  the  ai>pearance  of  a 
bniud  of  cicadas.  The  unused  cellar  was  opened 
iboiit  the  time  of  their  advent,  and  the  bottom 
foimd  to  be  thickly  set  with  mud-cones  or 
m  from  six  to  eight  inches  high  ami  an  iui-h 
or  more  in  diameter,  ea/th  of  which  liad  been 
imiied  by  the  pupa  of  a  cicada  that  hiu\  emei*gcd 
frnoi  the  earth  lieneath  the  cellar.  Finding  a  dark 
chaniljtT,  and  apparently  desiring  to  work  up  to 
ibylight,  tJje  cicadas  had  taken  the  moist  clay 
and  of  this  formed  pellets,  with  w  hich  the  tubes 
were  hiiilt  up,  apparently  with  the  purpose  of 
brftlging  over  the  vacancy »  an<l  thus  reaching  the 
iarface.  The  tojis  of  all  were  closed  ;  but,  on 
brmkitig  some  of  theuj,  the  pupae  were  seen,  both 
in  ihf  hole  in  the  gri>und  and  in  the  cone.      After 


the  cellar  was  op»ened,  and  light  adinitted,  they 
stop|ied  building,  and  made  holes  in  the  tops  of  the 
cones  for  exit.  The  author  further  remarks  that 
in  these  facts  there  is  evidence  of  the  exercise  of 
intelligence  in  the  cicada,  and  a  judicious  adnf  ta- 
tion  of  means  to  an  end  in  circumstances  that,  it 
would  seem,  roust  have  been  without  precedent  in 
the  exi>erience  of  that  or  any  pi*eceding  generation, 
and  therefore  for  which  no  education  of  ancestors 
could  have  given  a  prejmration.  It  is  possible 
tlmt  the  pufja  of  the  cicada  is  sometimes  emljar- 
ressed,  in  its  ascent  to  the  surface  by  water,  by 
too  wet  or  too  dry  sand  or  mud  ;  but  it  it*  hardly 
possible  to  imagine  circumstances  where  the  con- 
struct ion  of  a  tunnel  would  be  necessary.  There 
seems  to  be  no  adeijuate  explanation  of  the  phe- 
nomena that  will  bring  them  within  tlie  9co[;>e  of 
the  thet>ry  according  to  which  all  our  organs  and 
faculties  are  the  result  of  formative  influences 
progi'essively  developed  through  a  long  line  of 
ancestors. 

LETTERS  TO  THE  EDITOR. 

4%  CorretifomdenU  ar*  reQvesttd  to  be  an  brie/  a*  pov^iblf.  The 
wrtttr^M  ntim*  ia  in  all  caiteii  rrg  wirrrf  «•  p  too/  of  i^crttjaith. 

Bishop's  ring  during  solar  eclipses. 

The  persistent  visibility  of  Bishop's  riojr  —  the 
du&ky  reddish  rin^  around  the  suu  —  «ive»  interest 
to  the  following  extract  from  Lao  g  ley  "a  *  Report  on 
the  Mount  Wbitnev  expedition, *  which  recooots  ob- 
servations made  at  his  catnp,  st  an  elevation  of  mbout 
twelve  thousand  feet,  on  Aupr.  19,  1881.  **  Ih**  sky 
to-day,  aa  always,  is  of  the  most  deep  vinlet-blae, 
such  as  we  never,  uoder  any  circuaistttnt***^,  see 
near  the  seadevel.  .  ,  .  Carry  in  jr  a  »cr»*t»fi  in  the 
hand  between  the  eye  and  the  sun.  till  the  eye  ia 
shaded  from  the  direct  rays,  it  can  follow  this  blue 
up  to  the  edge  of  the  solar  disk  without  finding  in  it 
any  loss  of  the  deep  violet  or  any  mUkioes^  as  it 
approaches  the  limb.  ...  It  had  heen  part  of  my 
iibject  to  make  an  effort  to  see  the  solar  corona  by 
directly  cuttinif  off  the  sun*s  light  bv  a  very  distant 
cliff.  ,  .  .  Od  the  soath  of  the  camp  was  a  ra u^'e 
of  cliffs  runnint?  nearly  eoit  and  west,  and  whose 
perpendicular  wall  rcj^e  from  one  thttuf-aufl  t^j  two 
thousand  feet.  I  founfi  that  I  could  cfaoo^«>  a  p<isition 
on  the  Morth  of  the  cliff,  along  whose  edge  the  sun 
was  movinpf  horizontally  :  so  that  the  ithadow  was 
(ixed  a»  regards  the  observer,  and  so  &ibarp.  that, 
thoU|H;:h  I  must  have  been  over  a  t|UttTter  tif  n  mil© 
fr^^ttn  the  portion  of  the  cliff  canting  tt,  1  could,  with- 
out movinjr  my  place,  and  by  only  a  slight  motion  of 
the  head,  put  the  eye  in  or  out  of  view  at  the  sun's 
north  limb.  The  rocks  wer*,  in  the^e  circumstances, 
lined  with  a  brilliant  siWer  edge,  due  to  diffraetiou. 
Thi»r  I  had  anticipated,  hut  no^'  1  miw\  what  c^ould 
not  be  seen  hy  screening  the  sun  with  a  ©ear  object, 
that  the  sky  really  did  not  maintain  the  same  violet- 
blue  up  to  the  sun,  hut  that  a  fine  coma  was  seen 
about  it  of  alMiif  4  diamet«*r.  neaHy  umform. 
though  it  was  sct-  Ux^t  thrv»iuih  U>e  diamHer 

of  H^.      U|>on  bi  <  be4ir  apim  it  an  ezt^elleot 

portable  telescopL',  luii^iufytoc  alMl  Uriftv  tiairm  1 


found  it  was  compc»»e<l  of 
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twtBa  th«  diffractintr  edgpe  aud  the  observer's  eye" 
(SlinMl  8«rTic<^,  profeseiorml  paper,  xv,  p,  41). 

80^  explicit  a  (iescriptioM  as  this  frotu  a  well- 
practised  ohBerver  confirms  the  testimony  of  Eara- 
pean  specialistft  in  sky  colors,  and  leaves  no  question 
whatever  that  Bishop's  ring:  did  not  then  encircle  the 
sun.  And  yet,  in  the  tiummer  of  1884,  it  was  no 
fltponjrly  colored  as  to  attract  attention  from  the 
^uideii  in  the  Alps,  and  to  call  for  ftpecial  description 
from  more  Bcieotific  mountain  cUmbem.  It  waa  gen- 
erally visible  on  clear  days  in  the  winter  of  1H84- 
85,  and  on  many  favorable  o*'casir>n«  throufsb  the 
following;  summer  During  this  winter,  it  has  seemed 
to  me  to  be  generally  le^s  distinct  than  a  year  aijo  ; 
but  the  most  brilliant  display  that  I  ever  recorded 
was  shortly  after  noon  nn  the  %\  of  last  November, 
when  the  sun  was  hidden  by  a  rather  heavy  sheet 
of  cirro-stratuB  cloud  f  while  the  we^tfrni^kywa^  clear. 
The  f^Iarini^  and  brassy  central  area  was  then  en- 
closed by  a  rin^  of  strong  reddish-froM  color,  fifteen 
to  twenty  degrees  from  the  sun  ;  next  came  the  deli- 
cate rn«y  or  purplish  pink,  and  at  last  the  orditiary 
blue  of  the  fky*     The  colors  were  wonderfully  vivid. 

Many  if  not  most  observers  of  the  ring  attribute  it 
to  diffraction  on  particles  of  some  sort  derived  from 
the  eruption  of  Erakatoa  ;  and,  while  this  hypotbesig 
has  much  to  recommend  it,  it  cannot  be  denied  that 
the  continued  vi*<ibility  of  the  ring  puts  a  severe 
strain  on  it.  It  is  not  to  be  wondered  at  that  the 
cosmic  origin  of  the  colons  has  it»  advocates,  and 
hence  a  method  of  dptermining  the  attitude  at  which 
the  diffracting  particles  float  is  of  especial  value. 

Br,  Zenker  of  Berlin  has  a  pertinent  article  on  the 
question  in  a  recent  nuniber  of  the  Meteorotogischf 
teitschrifi  (Berlin,  ii,  I ^8.^,  400-400),  in  which  he 
discuBfies  the  efft et  that  the  altitude  of  (he  diffract- 
ing layer  of  dust  will  have  on  the  visibility  of  the 
ring  durinir  t'>tal  solar  eelipsts.  And  as  a  total  aolar 
eclipse,  visible  in  South  America  and  on  the  lesser 
Antilles,  will  occur  about  half- past  seven  in  the 
momiug  of  the  29th  of  next  August,  we  would  re- 
quest especial  attention  to  this  matter  from  astrono 
mera  who  may  go  down  to  observe  it.  Dr.  Zenker 
given  direclaons  for  observations  on  or  near  the  cen- 
tral line  of  the  moon*s  bhadow,  and  shows  how  they 
may  lead  to  the  desired  determination :  for  it  is 
frvident,  that,  if  the  diffracting  dust  were  all  within 
a  few  miles  *>f  the  earth's  surface,  the  colors  of  the 
ring  would  fade  wway  in  a  few  seconds  after  the  dis- 
appearance of  the  sun  ;  while,  if  the  dust  lie  far  out- 
side of  the  atmosphere,  scjm©  portion  of  the  ring 
might  remain  visible  during  the  whole  eclipse.  This 
qoestion  will  deserve  a  share  of  the  watchfulness 
generaJly  given  to  the  solar  corona  and  infra -mercu- 
rial pkuets.  W.  M.  l>. 

A  trap-door  spider  at  work, 

A  trap  doijr  spider,  Cteuiza  Califomiea,  which 
came  from  California  in  September,  was  put  in  a 
box  with  earth,  and  soon  made  a  nest  with  a  perfect 
door.  She  was  found  one  morning  occupying  a  hole 
three-quarters  of  an  inch  in  dianieU'r  and  deep 
enough  to  completely  hide  her,  around  which  the 
groaod  had  been  cleared  and  smoothed,  so  that  it 
was  somewhat  lower  than  the  general  leveL  Un- 
fortunotely,  as  this  part  of  the  work  was  done  during 
the  night,  she  accomplished  it  unobserved.  She 
probably  cleared  the  ground ,  however,  as  she  had 
done  on  a  former  occasion,  when  she  was  seen  to 


walk  slowly  sideways,  with  all  the  iv^t  m\ 
held  together,  turning  !<lightly  at  the  sam*.*  tii 
sweeping  all  rubbish  and  coarser  bits  of  earih  ^ 
her.     In  digging  the  hole,  pbe  threw  the  ^artb  to^ 
distance,  as  was  shown  by  numerous  little  irrefuU 
lumps   of   earth   scattered    over   some   moi*  at  ti 
farther  side  of  the  box.     Later  the  spider  was  1 
to  dispose  of  more  iu  the  same  manner,  bat  it  «a 
done  so  quickly  that  the  exact  motion  could  not 
distiniruished. 

During  the  day  she  buried  herself  in  the  burrDu, 
apparently   treading   against   the  sides,  tn  order  j 
make   a  compact  walL     At   night  she   rested,  an 
nothing  more  was  done  until  the  following  evening 
when  she  commenced  to  build  a  straight  ridge  or  1 
of  earth  at  one  side  of  the  hole.     She  brought  up  1 
much  earth  as  could  be  carrie*!  under  the  mandiblei 
and  placed  it  on  top  of  this  rim.     When  it  had 
securfd   by  several  strokea  of  the  fangs,  the  spid«i 
turned,  and  rubbed  the  spinnerets  over  Ihf  spit, 
afterwards  all  along  the  edge.     The  spinnerets  w«fgl 
applied  directly  to  the  surface*  and  were  uaed  wX 
only   to  produce  the   silk,  but  also  to  smooth  »Ba_ 
model  the  edge. 

This  process  was  repeated  nntU  the  rim  was  abi 
a  quarter  of  an  inch  iu  height,  when  the  spider  I 
it,  and  cnmrnpnced  a  t^iuiilor  one  on  the  oppoi^ite  < 
of  the  bole.     Here  she  worked,  as  before,  until  ; 
bad  made  a  ridge  about  half  as  high  as  the  other, 
when  she  returned  to  the  first,  and  during  the  wsi^ 
hour  added  t^j  tliem  both  alternately.     At  the  en<l< 
that   time,   she   brought   up  the  first   load  of 
which  was  not  used  in  building,  and  deposited  It  I 
far  away  as  she  could  reach,  without  leaving 
burrow.     As  she  withdrew,  she  turned,  and  attach 
a  line  of  web  to  the  edge  of  the  second  T\m^  by 
it  was  pulled  over  the  opffning  after  she 
appeared  from  sight.     Henceforth  it  was  ne 
to  lift  and  turn  back  this  rim   (or  flap,  as  l%\ 
now  be  called^  to  distinguish  it  from  the  true 
whenever   she   came  up,  unless,   as  sometimes  ha|j 
pened,  she  bad  neglected  to  pu!l  it  down. 

In  the  mean  time,  tlie  first  rim,  which  was  to  I 
come   the  true  dtjor,  had  been  gradually  enlarif*^ 
but   another   hour  elapsed  before  any  attempt  vi 
made  to  pull  it  down.     The  spider  then  fa?t#»t(*d  ( 
line  to  the  upper  edge,  by  which,  after  a  lon^  stM 
steady  pull   from   below,  the  structure  was  dm^Fif 
over  the  opening,  which  it  only  half  covered.     Ifcwi 
immediately  raised,  and  carefully  re-a<J justed  ia  1 
upright  position.     After  another  half- hour,  devot* 
to  adding  more  earth  to  the  two  rimsaU^^rnatelvjl* 
first   watf   again    drawn    down  ;   but,    being  still 
small,  it  was  once  more  returned  to  the  old  ptwiitiai 
and  the  work  of  enlargement  continued.     As  noibiqi 
but  persistence  in  this  course  seemed  oeceaBaij  1 
complete  the  door,  the  spider  was  allowed  to  woi 
the  rest  of  the  night  without  superTision. 

In  the  morning  the  spider  had  vanished.  Thee 
trance  of  the  nest  was  closed,  and  the  depr 
around  it  filled,  so  that  its  position  was  perfectly  con 
cealed.  Naturally,  it  was  supposed  that  the  door  «i 
finished;  but  the  next  night  proved  thi.4conclusioQ| 
be  erroneous.  When  the  spider  was  visited  at  thl|j 
A.M.,  the  door  covered  only  three-quarters  of 
opening,  and  f«he  was  still  employed  in  adding  eaH 
to  the  edge.  During  the  day  the  entrance  bad 
dently  been  closed  by  the  true  door  and  the  flap,  1 
together  as  a  double  or  folding  door,  one  side 
much  larger  than  the  other.     The  flap,  no  loofer 
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are  steamed  until  pliable,  when  they  are  dressed  and 
colored.  Often  the  smallf  cheap  birds  are  cut  up, 
and  the  parts  patched  tof^ether  in  imitation  of  some 
pretentious  songster.  The  dyeing  is  a  secret  process  ; 
and  the  birds  are  so  manipulated,  that  often  a  Hoosier 
jay  is  palmed  off  as  the  rarest  warbler  of  the  tropics. 
This  year,  owls  promise  to  become  popular  west. 
East  they  are  already  worn  by  the  leaders  of  fashion. 
You  may  look  for  them  upon  the  streets  here  soon. 

*'  The  profits  of  this  business  are  very  large.  The 
Indianapolis  collectors  pay  from  seven  to  twenty-five 
cents  each  for  the  skins  of  jays  and  yellow-hammers, 
and  from  twenty-five  cents  to  a  dollar  for  owls.  An 
expert  skinner  can  prepare  from  fifteen  to  twenty- 
five  an  hour ;  and.  if  birds  are  easily  found,  he  easily, 
therefore,  makes  money  at  the  business.  Prepared 
for  the  milliners,  the  birds  (exclusive  of  owls)  cost, 
on  an  average,  from  tvrenty-five  to  forty  cents :  they 
are  sold  to  milliners  at  from  a  dollar  to  a  dollar  and 
a  half,  and  the  milliners  retail  them  at  two  dollars 
and  three  dollars  and  a  half.  At  the  factories  cheap 
labor  is  employed.  Qirls  at  two  dollars  and  three 
dollars  a  week  are  competent  to  do  all  that  is  required 
in  preparing  the  birds  for  use." 

There  are  some  statements  in  the  above  which  I 
doubt :  but,  having  no  statistics  to  the  contrary  at 
hand,  I  have  given  them  without  comment. 

The  law  of  Indiana  for  the  protection  of  its  song- 
birds is  farcical  in  its  language,  and  is  rarely  enforced. 
It  enumerates  the  species  which  are  intended  to  be 
protected ;  but  so  many  English  birds  are  included, 
that  ono  is  forced  to  smile  at  the  very  thought  of  it. 

Amos  W.  Butler. 
Brookyille,  Ind.,  March  1. 

A  recent  ice-storm. 
I  think  that  the  answer  given  by  Mr.  Philbrick 
{Science^  vii.  220),  concerning  the  injury  done  to 
trees  during  the  ice-storm  of  Feb.  11-13,  is  hardly 
sufficient  to  account  for  the  facts.  So  far  as  I  have 
been  able  to  learn,  the  damage  was  most  severe  in 
localities  along  the  coast,  north  of  Boston.  In  this 
immediate  vicinity  the  mutilation  was  excessive.  The 
poplars  suffered  by  far  the  most,  and  the  elms  sus- 
tained nearly  as  great  injury,  and  after  them  would 
come  the  redoaks,  pitch-pines,  maples,  and  white- 
pines.  The  birches  were  little  affected,  and  the  apples 
and  horse-chestnuts  not  at  all.  In  some  cases  the 
poplar  trunks  were  left  nearly  bare.  The  uppermost 
limbs  of  the  elms  sustained  greater  injury  than  those 
lower  down,  as  Mr.  Davis  indicated.  I  attribute 
that  mainly  to  their  position.  They  caught  and  held 
so  much  of  the  rain,  as  it  fell,  that  the  accumulation 
of  ice  was  much  less  on  the  branches  beneath.  My 
observations  have  not  shown  much  splitting  at  the 
point  of  bifurcation.  A  careful  examination  of  an 
extensive  area  has  shown  that  most  of  the  broken 
limbs  of  the  elms  were  twisted  off.  with  splintering 
of  the  wood  for  several  inches,  and  only  occisionally 
one  was  found  which  had  been  broken  off  squarely. 
It  seems  clear  that  this  result  was  brought  about  by 
a  want  of  symmetry  in  the  horizontal  subdivisions  of 
the  branches.  When  such  branches  were  well  loaded 
with  ice,  gravity  not  only  bent  them  downwards,  but 
also  produced  a  considerable  torsional  effect  at  a  point 
usually  quite  near  their  union  with  the  trunk.  The 
apples  and  the  horse-chestnuts  seem  to  have  escaped 
by  reason  of  the  fewness  of  their  small  limbs. 

\j.  A.  Lee. 
Bowdoin  college,  Brunswick,  Me.,  March  6. 


Apropos  to  Pteranodon  and  Homo. 

Professor  Holder's  explanation    that  the  boman 
figure  was  simply  put  with  Pteranodon  for  the  sake 
of  comparison  of  size,  reminds  me  that  some  yetn 
ago  I  got  from  the  cretaceous  deposit  of  my  neigbbor 
hood  enough  fossil  material  to  diagooae  a  new  species 
of  reptile,  which,  although  with  powerful  paddles, 
was  almost  pythonic  in  structure,  and  warranted  the 
belief  that  the  animal  was  hardly  less  than  twenty- 
five  feet  long.     As  an  Irish  digger  had  struck  upon 
the  relics,  and  the  too  generid  habit  is  to  destroy 
rather  than  save  these  finds.  I  sncceed'Ml  in  enthot- 
ing  the  laborers  by  drawing  a  restoration  of  this 
*  sea-serpent,*  to  their  amazement.     This  the  boss 
digger  had  framed  and  suspended  in  his  cottage.   To 
my  sorrow,  the  thing  made  me  famous,  for  it  became 
so  much  talked  about  that  reporters  came  from  the 
great  city.    A  pictorial  journal  sent  an  artist,  who 
borrowed  my  crude  sketch,  and  elaborated  it  under 
his  own  conceptions.     Judge  of  my  surprise  wheo, 
with  full  credit  to  my  name,  the  said  journal  ap 
peared  with  an  account  of  the  resurrected  ancient 
sea-serpent,  and  an  engraving  of  the  same,  sporting 
in  the  ocean,  and  in  the  distance  a  three  masted  ship 
in  full  sail !     As  in  Professor  Holder's  case,  there 
was  no  explanation  given  that  the  ship  "  was  intro- 
duced in  the  cut  to  give  people  some  idea  of  the  site 
of  the  animal."  Samukl  Lockwood. 

Freehold.  N.J.,  March  ». 


Is  the  dodo  an  extinct  bird? 

Has  the  guardianship  of  the  '  mysteries  of  theoi- 
ophy,'  or  his  concern  for  the  social  organism  of  the 
world,  lest  they  escape  him  (see  Washington  WeeUy 
star,  Nov.  20.  1885),  so  far  rendered  my  aged  friend. 
Dr.  Coues,  insensible  to  the  progress  of  Americsn 
ornithology,  or  current  ornithological  literature,  si 
to  have  him  overlook  the  fact,  that,  twenty  dap 
previous  to  my  propounding  the  above  question  in 
Science,  I  had  .said  in  the  Century  magazine,  *'  Of 
all  the  birds  extirpated  within  the  last  few  centuries, 
none  can  claim  an  equal  share  of  interest  with  the 
famous  dodo^'  (January,  1886)? 

Since  I  published  my  opinion  in  the  Century,  many, 
many  people  —  not  naturalists,  but  those  who  take 
interest  in  such  things  —  have  asked  me  whether 
science  was  absolutely  certain  of  the  extinction  of 
the  dodo,  as  many  quite  recent  popular  works  upon 
natural  history  have  it  that  it  may  still  be  found  in 
Madagascar.  It  was  for  these  estimable  people  that 
I  asked  the  question  in  Science;  and  fortunate  in 
deed  are  they,  that  it  has  been  answered  for  them 
by  one  of  the  leading  ornithologists  of  this  country, 
and  in  whose  opinion,  upon  this  point  at  least,  I 
have  most  certainly  always  concurred. 

R.  W.  Shuteldt. 
Fort  Wingate,  N.  Mex.,  Feb.  25. 

Chinook  winds. 

Warm  west  winds  answering  to  the  *  Chinook' 
winds  occur  as  far  south  as  southern  Colorado, 
thoueh  I  have  seldom  heard  the  name  'Chmook' 
applied  to  them  in  this  region.  They  are  here  often 
called  Pacific  winds,  also  *  snow-eaters '  and  *  zeph- 
yrs.^ They  are  the  most  violent  winds  we  have  at 
this  place,  as  we  are  sheltered  from  the  northers. 

G.  H.  Stoki. 
Colorado  Springs. 
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7Ky  MOUNTAINS  AS  SEEN  FROM 
CANADIAN  PACIFIC  R^ULWAW 
Chills  of  the  Canadian  Rockiea  are  not 
>f  the  south,  —  huge  piles  of  sand8t*mes, 
ith  *  monuments/  and  hirsute  with  sparse 
fter  a  few  smooth,  grassy  benches  and 
lills^  here  come  precipitous  ranges  of 
tains,  scarcely  It^s  imposing  than  those 
ntral  ma«8.  Trees  amonf;  the  outer 
te  rare.  You  see  some  willows,  a  hem- 
tlie  stubbed  Pinus  albicollia,  which  is 
as  timber*  Near  Ciilgary  the  first  of 
Uleent  Douglas  Hpnit'e«  present  them- 
hoee  gigantic  and  valuable  timl^er-trees, 

the  nortli-west  coast  is  famous*  They 
dl  sijce  here,  and  stand  in  little  chmipw 
tnes. 

)ky  Mountains  at  this  point  have  trended 
Iward,  tliat  hei-e  they  are  overtaken  only 
iridian  of  Salt  Loke,  The  Hrst  line  of 
I  a  ninJt  of  bluffs  with  ahiiost  vertical 
\  leiljfe  marked  by  wel!-k»>pt  snow,  which 
^ay  northwanl  in  orderly  array*  Tliis  is 
r  range.  The  mtwt  prominent  point  of  it 
rd-set  [je^k  visible  fmm  a  wide  radius  of 
n  shape  it  is  like  a  pretty  tall  stump,  or 
half  of  a  lighthouse,  and  is  called  the 
^ ;  but  the  Indians,  with  lM4ter  dis- 

say  it  is  the  Devil's  Jteek,  and  have  a 
It  the  disappearance  of  the  head  it  ouw 
Behind  the  Palliser  is  tl\r  slaty  Saw- 
p.  from  beyond  which  conie«  the  Bow^ 
>iigh  deep  cuttings. 

*  foot-hills  lives  a  small  Indian  trilxr,  of 

llock.  termed  Stoniee,  whi*  are  fine-locjk- 

■■id  gcMid  hunters.     They  came  there 

pPoeration  or  two,  and  never  k'*  »wt  on 

except  in  war-raids  against  the  Crees  or 

^eedi9,  to  whom  they  have  given  much 

The  Hudson *a  Bay  company  set  up  its 

lost  trading-post    among   them    a   feiiv 

callefl  the  Old  Bi>w  Ftirt. ;  ant  I  close  by 

live  on  a  reservation,  ttie  station  for 
forleyriHe. 
the  moimtains  here  seem  grand  enough, 

Wmitj  not  easily  equalled  among  any 

southward,  yet  they  must  be 

deprened'  north  of  the  b<jundary, 

lest  peaks  do  not  much  exceed  11,000 


feet  above  the  aea»  and  none  of  the  fiassee  are 
over  half  tliat.  There  are  several  fine  jmjBses  over 
the  first  range,  betwc^en  the  fiarallels  of  4f)^  and 
bS'',  The  southern  one  is  Kw^tensy,  much  use*l 
formerly  by  the  Indians,  then  Howse's,  then  that 
where  the  Kananaskas  heads,  then  the  one  taken 
by  the  Canadian  Pacific  railway  up  tlie  Bow  and 
across  to  the  valley  of  the  Kicking  Horse,  and 
lastly  the  Yellow-head,  or  Leather  pass  under  hiti- 
tude  53".  Many  of  the  fjrint"i|:»al  fieaksin  this  range 
were  long:  ago  named  Balfour,  Forbes,  Hooker, 
and  Brown,  by  the  tamente<l  l«itanist  Douglas, 
aft^er  English  men  of  sciem^e. 

The  breadth  of  the  Rocky  Mountain  system  (six 
hundred  miles)  in  the  middle  United  States  is  nar- 
rowed northward,  unlil  in  Canada  it  consists 
of  three  compact  serrations.  The  easternmost 
txTunds  the  plains,  and  stretches  from  the  sources 
of  the  Missouri  to  those  of  the  Peace  and  the 
Yukon.  Its  eastern  face  presents  a  bold  front ; 
hut  its  western  flank  is  more  broken  op,  and,  not 
far  from  the  boundary  line,  givee  source  in  two 
*  molherdakeH'  to  the  mighty  Cohimhia,  which 
thence  flows  northward  in  a  j kj we rful  stream  until 
it  hrts  puf^Htd  the  flfty-second  parallel,  nearly  tw^o 
hundred  miles  north-west  of  its  slarting-pf»int. 
Then  the  mountains  upon  its  left  break  down:  and 
the  Columbia,  turning  sharply  around  their  head, 
movei^  straight  Houthward  on  its  course  to  the  sea. 
Stretching  north  and  t?outh  between  Kootenay 
lakes  and  the  great  bending  of  the  Columbia, 
stands  the  mflgnificent  second  range  of  mountains, 
—  the  iSelkirks. 

The  courtie  of  the  Columbia  after  it  has  turned 
southward  around  the  head  of  the  Selkirks  is  beset 
by  lofty  walls  as  before,  for  west  of  its  banks  riseQ 
a  third  chain,  called  the  Gold  range,  whose  farther 
slopes  feed  the  Fraser  and  Okinakane.  Thus  thrt>e 
im explored,  lofty,  and  glacial  ranges  of  moun* 
tains,  and  two  Hrst-cfass  river- crossings,  opposed 
themselves  to  the  engineers  of  this  railw-ay  when 
the  northern  route  was  abandoned  and  the  present 
line  accepted. 

The  protile  of  the  Rockies  seen  at  the  eastern 
entrance  is  extremely  irregular.  There  is  no 
stately  line  of  granite  domes,  nor  bristling  quartz- 
ite  peaks,  nor  symmetrical  volcanic  cones :  the 
sky  rests  upon  a  jagged  w^al),  every  elevation 
having  some  angular  and  abrupt  form  quite  unlike 
its  neigh  l>or. 

All  thifl  grandeur  of  outline,  which  gives  a 
tenfold  savage  aspect,  is  intensified  by  the  excem 
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of  snow  and  ice  borne  winter  and  summer  upon 
their  naked  heads,  —  the  most  striking  fact  in 
their  scenery,  a  description  of  which  cannot  be 
attempted  here. 

The  Bow  River,  at  the  point  where  it  breaks 
through  its  *  gates,'  is  a  swift,  deep  stream  of  pea- 
green  water.  We  follow  it  for  several  miles 
through  a  low  forest,  which  occupies  a  laige 
valley  parallel  with  the  main  range,  and  between 
it  and  an  outlying  one,  which  is  somewhat  analo- 
gous to  the  parks  of  Colorado.  Near  the  southern 
end  of  this  valley  is  the  station  Banff,  —  the 
locality  of  a  huge  sulphur-spring.  This  occupies 
a  pit  which  has  a  chimney-like  entrance,  and 
broadens  below  into  a  chamber  of  considerable 
size.  In  the  bottom  of  this  boils  up  a  powerful 
spring  strongly  impregnated  with  sulphur,  and 
almost  too  hot  for  bathing.  The  interior  of  the 
cavity  abounds  in  masses  of  crystals,  splinter-like, 
brittle,  translucent  amber  in  color,  and  extremely 
beautiful,  which,  fortunately,  are  carefully  pro- 
tected by  the  owner.  That  the  spring  was  for- 
merly more  copious,  is  shown  by  the  oven-shaped 
tank  it  has  built  up  more  than  forty  feet  above 
the  present  surface  of  the  water. 

Just  beyond  the  impressive  berg  named  Castle 
Mountain,  which,  like  most  of  its  feUows,  has  as 
many  curious  forms  as  you  can  find  changed 
{)oints  of  view,  in  the  valley  of  the  Bow  River, 
the  traveller  gets  sight  of  the  first  of  the  great 
glaciers  which  are  a  distinguishing  feature  of  the 
scenery  in  the  Rocky  Mountains  of  British  Colum- 
bia. It  is  a  broad,  crescent-shaped  river  of  ice, 
the  farther  part  of  which  is  concealed  behind  the 
lofty  yellow  cliffs  hemming  it  in.  You  seem  to  be 
almost  on  a  level  with  it,  and  near  at  hand  ;  but 
it  is  a  dozen  or  more  miles  away,  and  fully  fifteen 
hundred  feet  above  you. 

The  forest  is  not  noteworthy  until  the  top  of  the 
l)ass  (altitude  about  five  thousand  feet)  is  reached, 
when  the  eye  gazes  across  miles  of  magnificent 
evergreens,  filling  the  great  depression  through 
which  the  young  Kicking  Horse  rushes  from 
cataract  to  cataract,  down  to  the  westward. 
Tlie  Cathedral  and  Mount  Stephen  represent  the 
supreme  heights  of  the  continental  divide  at  this 
l)oint.  They  are  magnificent  mountains,  and  sur- 
rounded by  scores  like  them,  unspeakably  pre- 
cii)itou8,  nigged,  and  noble.  On  every  side,  as 
you  make  your  way  along,  stand  great  cliffs, 
bearing  prodigious  weights  of  clear  ice  or  almost 
equally  solid  and  glittering  masses  of  snow.  In 
spite  of  this  ruggedness,  the  gradient  adopted  by 
the  railway  is  8uri)ri8ingly  low,  and  trains  will 
be  able  to  run  at  great  speed ;  a  schedule  al- 
lowing only  seventy-two  hours  between  Montreal 
and  the  Pacific  going  into  operation  next  May. 


It  is  rather  farther  down  from  the  summit  on 
the  western  side  than  on  the  eastern.  The  exit  is 
made  through  a  narrow  cation,  picturesquely 
filled  by  the  turbulent  stream  ;  and  beyond,  with 
the  grandest  surprise,  you  emerge  upon  the  valley 
of  the  Columbia,  and  are  face  to  face  with  the 
long,  splendid  range  of  the  Selkirks. 

Crossing  the  Columbia  on  a  fine  truss-bridge, 
the  railway  runs  down  its  margin,  close  under 
the  steep,  wooded  foot-hills  of  the  Selkirks.  Sev- 
eral miles  below,  it  tiu^is  into  the  narrow  gateway 
through  which  the  Beaver  finds  a  straitened  exit 
(like  all  the  streams  of  this  region),  and  ascends 
its  gorges  by  ingenious  engineering  to  the  summit 
of  the  range,  thirty-four  miles  (by  rail)  west  of  the 
Donald  crossing,  and  4,850  feet  above  the  sea. 

Tlie  principal  diflSculty  in  construction,  along 
this  part  of  the  line,  was  occasioned  by  the  many 
torrents  which  come  down  the  very  steep  moun- 
tain-side, often  in  splendid  cascades.  To  span 
these  fierce  torrents  by  bridges  or  culverts  which 
should  not  fail,  required  great  skill  and  liberal 
expenditure. 

Among  these  bridges  is  the  loftiest  wooden 
structure  of  its  kind  in  the  world.  It  crosses 
Stony  Creek,  —  a  noisy  rill  at  the  bottom  of  a 
V-shaped  channel  cut  deeply  into  the  soft  rock  of 
the  hillside ;  and  the  track  is  no  less  than  295  feet 
above  the  water.  Tliis  bridge  is  supported  upon 
two  towers  of  wooden  crib-work,  erected  upon 
masonry  the  foundations  of  which  are  solid  rock 
75  feet  below  tlie  surface.  This  bridge  is  about 
750  feet  long,  cost  $250,000,  and  was  built  in  a 
very  short  time.  It  is  exceeded  in  height  by  only 
one  railway -bridge  in  the  world,  —  the  iron  one 
lately  put  up  at  Kinzua,  Penn. 

The  approach  to  the  summit  is  through  a  nar- 
row passage  between  enormous  precipices,  down 
one  of  which  pitches  a  waterfall  several  hundred 
feet  in  unbroken  height,  white  and  dusty  like 
snow  ;  and  at  the  summit  the  glacier  of  which  it 
is  the  outlet  comes  into  view. 

This  glacier  hate  an  area  of  several  miles,  and 
its  head  cannot  be  seen  from  the  pass.  It  is 
wedge-shaped,  and  in  August  was  so  dusty  white, 
where  the  surface  had  been  honey-combed  by  the 
sun,  or  powdered  by  the  frequent  storms,  that  it 
was  not  easy  to  say  where  it  ceased  and  the  in- 
clined snowbanks  lying  under  the  shelter  of  the 
huge  black  combing  began.  Streaks,  patches,  and 
marbling  of  vivid  blue  (or,  in  some  lights,  green) 
could  always  be  detected,  however,  where  the 
solid  ice  was  exposed  ;  and  tlie  whole  pictiu^  was 
irresistibly  attractive.  The  foot  of  this  glacier  is 
approximately  7,350  feet  above  the  sea,  and  is 
overlooked  by  Carroll's  and  two  or  three  neigh- 
boring peaks,  towering  three  thousand  feet  higher. 
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A  little  to  tlie  westward  are  other  stn^^ller  iind 
mom*  (toaily  aoceftslblc^  iee-massf's,  whir-fi  ]>Iainly 
sbow  a  r^^ont  retreat ;  and  two  miles  west  i>f  the 
summit  one  comes  into  view  of  the  greatest  of 
the  visible  Selkirk  glai^iers.  It  is  overlooked  by 
tht*  Btiitely  m<inoUth  of  Syndicate  Peak,  and  the  ice 
cromes  curving  down  to  with  hi  i\  mile  of  the  raiK 

iy»  feeding  a  copiouH  ijti'eaoi.  It  is  only  a  Unit 
^iteand  feet  aljovr  tlie  level  of  the  railh  :  »nd. 
trail  has  Vn^m  cut  tliroii^'^h  the  thickets  in 
le*  it  will  h»*  very  easily  reachwh  though 
one  Hhonid  no  more  iittempt  to  ^^o  \x\)on  it  without 
proper  lee-creepvni,  rojit^,  etc,»  thiiri  he  would  in 
Xh&  Swiss  Alps.  I  predict  that  the  Agaaeiz  glacier. 
if  I  mar  so  name  it.  ^ill  be  as  famous  an  ohje<'t 
of  adventurous  pilgrimage  in  a  few  yeaiii  bs  any 
10  Eiiro|»e.  Ebne^t  iNriERsriLL. 


THE    ORIGIN   OF  HUMAN  RACES  AND 

TYPES. 

OlCE  of  the  most  inexplicable  subjects  in  the 
evolution  of  man  has  been  liis  racial  f>erMistency. 
Tlie  teM'hin^  of  Agaasiz  are  yet  familiar,  ami  the 
Ihiirongh  and  abundant  testimony  of  Morton, 
Nott,  and  Oliddon  has  demonstrated  the  per- 
tnaneiicj  of  the  great  i-acee  of  maakind.  The 
(leeuliar  physiognomy  of  the  Jew  stands  out  as 
clearly  in  the  early  Egyi>tian  records  as  at  the 
liTpaent  day*  FocmJ.  chmate,  the  most  drverse  en- 
vifYinmentat  condititmii.  all  appear  to  cauBe  but 
modification  in  racial  typ*.  The  evidence 
his  e»irlieHt  known  perimls  of  existence 
tlirciws  but  little  hght  upon  his  immediate  origin^ 
ttiid  tlie  opjKinentu  of  pvohition  have  long  found 
it  HatiMfaction  in  the  few  proofs  of  lower 
ily  tliat  ills  fossil  remains  [)resent.  C'ertaitt- 
ly  there  must  have  been  factors  in  his  eai*lit«t 
ibvelofmient  that  we  have  not  yet  taken  into 
acooatit.  When  and  where  did  the  African,  the 
?a£ian,  the  Malayan  races  first  become  fixed^ 
why  have  the  causes  that  long  ago  led  to 
differejitiation  ceasetl  to  be  active?  An 
ftnswer  to  this  question,  deserving  confide  ration « 
hwi  lately  been  atteujpted  by  Moritz  Wagner 
(Somnm,  1H86,  p.  23). 

It  has  long  lieen  recogntzf'd  that  one  of  the 
(ftrongeet  factorB  in  the  artificial  production  of 
new  varieties  is  in  -  and  -  m  breetling,  —  the  re- 
prtitetl  crossing,  within  narrow*  limits,  of  the  pro- 
geny of  relate<l  parents,  It  is  rarely  in  any  other 
way  that  the  impression  of  pe<uliaritii:^  Ciin  be 
cnfiubliied  and  ntit  antagonized  in  the  o<Ts|»ring. 
All  lireeders  or  growers  are  aware  that  the  or- 
emniMiii,  be  it  vegetable  or  animal,  acquin^s  with 
Jtion  greater  phwti city  and  eaim- 
and  tliat  it  can  lyrive  at  a  con- 


siderable degree  of  differentiation  only  when  ftee 
crossing  is  hindered  or  prevented  for  a  sufticient 
lengtl)  of  time  for  these  variations  to  become 
lixed,  and  not  dissiiiateih  In  nature,  strong  proof 
of  the  same  law  is  afforded  by  the  faunal 
and  floral  y)eculiaritit«  of  regions  isolated  by  nat- 
ural Imrriers.  Tlie  Galapagos  and  the  Hawaiiiui 
island^t  notwithstanding  the  uniformity  of  cJi- 
mates  and  general  conditions,  sho\v  striking  di%'er- 
sitics  m  animal  and  i>lant  life  among  themselves, 
—  tlie  result  of  i  ri>s&ing  among  nearly  related 
forms.  Isolation,  from  whatever  cause  it  may  Im* 
due,  throughout  all  aninnd  and  vegetable  life, 
brings  almost  inevitably  variation,  due  to  the 
limitation  of  crossing,  aiid  the  consecpient  fixa- 
tion of  characters. 

But,  in  both  of  these  res]iects,  man  has,  in  all 
his  known  history,  been  strikingly  at  variance  with 
all  other  members  of  both  the  animal  and  vege- 
table kingdoms.  In  him  alone,  among  all  living 
creatures,  exists  tlie  instinctive  aversion  to  cross- 
ing betwef*n  near  hlood-relations,  —  an  aversion 
that  pre«lomi nates  in  every  grade  of  civihVjition, 
from  the  cultivatetl  mces  to  the  Eskimo,  Hotten- 
lot»  or  Australian.  Indeed,  among  tl*t^  lowest 
trilM*»,  the  aversion  hi  often  strongest,  and  incest 
not  imfrequently  is  punished  by  death.  Most 
jiitsuredly,  man  will  not  form  an  exception  to  a  law 
so  potent  for  change  among  other  miimals  :  and 
we  see,  in  this  custom  of  marriage  between  thoee 
unrelated,  the  most  impc»rtant  factor  in  the  pro- 
duction of  varieties  remove<l,  and  we  run  under- 
i^itand  the  difliculty  of  the  formation  of  new  rac€»s, 
The  very  acceptance  of  man's  origin  recognizes 
the  certainty  that  some  time  in  hLs  development 
this  instinct  has  l>een  ac<pjir»»<l.  In  the  earliest 
]M*riod  it  did  not  exist,  and  h*-  was  tlien  Hubjett  to 
the  same  laws  of  variati<m  as  the  ajie  and  the  dog. 
It  was  to  thin  perioil  that  tht*  chief  divisions  of 
mankind  evidently  date. 

Every  thing  goes  to  indicate  that  man*B  origin 
extends  back  far  into  the  pliocene  age  ;  and  e^i* 
dently  in  his  early  stages  he  differed  little,  in  his 
habits,  from  wild  animals  of  the  forest.  Without 
clothcM  and  habitation,  he  depended  ufion  the  free 
gifts  of  nature  for  ff»o<l  and  8h*4ter.  without 
family  instincts,  and,  wliat  seems  to  l>e  a  neces- 
sary concomitant,  without  any  i^xual  aversions 
whatever.  With  the  great  cMmatic  changes  of 
the  glacial  period,  all  this  was  changcnh  The 
struggle  for  existence  became  bitter :  sustenance, 
shelter,  and  clothes  liad  then  to  be  acquired  by 
the  exercise  of  brain  and  liand.  Migrations  to 
the  moHt  favored  and  isolated  hxations  were  tlie 
ijievitaible  rt-sult,  and  the  necessity  of  protection 
of  offspring  liecame  the  contingency  of  existence. 
Family  life  took  the  place  of  more  brutal  in^tini  is, 
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and  the  cliiltl  reijtiaiufd  [oiigt*r  ilejifiicieat  npou 
Ihi^  Iiareiit»  But  with  the  constaot  asB^K-iation  of 
Dear  relatives  an  aversion  was  acquirtHl  ti3  close 
Intermarriage,  reswlting  in  the  custom,  or  rather 
infetiDct,  that  now  characterizes  all  classes  of  man- 
kinfl.  The  chief  factor  of  change  tlius  ceased  its 
operation,  but  the  fomiatioii  of  races  hail  already 
occurred. 

Thus  the  author  would  account  for  tlio&e  primi- 
tive and  wide  divergences  that  must  once  have 
taken  place.  Witli  his  developnient  and  aequi- 
sitiou  of  laugua^e*  nian  became  the  most  cos- 
mo|)olitim  of  animals;  teniiency  to  fiirtlier  diver- 
gence wiiif,  checked,  and  is  now  rather  toward 
honio>;eneity.  AntlirojH)loKists  are  fast  reco^cniz- 
ing  the  futility  of  separating  tribes  and  classcB  by 
cranial  ckiHaiiication.  Very  great  variations  are 
found  between  do!ich(X>ephaHc  and  brachycepJialic 
types  among  all  civilizetl  or  uncivilized  races. 
The  pure  Germanic  r»i.^e  of  the  lilond  t^'pe  is  diu- 
appearing,  as  Virnhow  haa  hliown,  and  greater 
racial  uniformity  is  l>ecoming  apparent.  The 
larger  part  of  the  German  |K^ople  is  a  mixture 
between  tJie  light-skin ned  indigenous  race  and  the 
dark-skin nwl  ln(h>-Kuroi>enn  races.  Free  crossing 
prevents  the  further  formation  of  sinking  changes; 
but,  with  the  development  of  chilizatiori,  a  new 
and  suU^rdinjite  factor  is  taking,  in  a  raeiisure. 
its  placie,  —  that  of  national  and  scxial  cast4?% 
which  tends  to  the  formation  of  minor  variations. 
Tlie  peasant  and  the  noble,  the  Jew,  the  Gernum, 
Frenchuian,  or  Englisliman, — all  are  flitferen' 
tiated  by  very  tangible  characters,  the  result  of 
imrtiuJly  restricte^l  crossing,  from  social  caiis^. 
Thus  in  man's  hint^iry  we  see  the  unresti'icted 
croasing  of  liestiality,  fruitfiU  in  change  ;  the  ac- 
quired humane  instincts  averse  to  pairing  bet w^een 
blood-relatiouH,  and  eager  for  remote  and  strange 
mates ;  ajnl,  linally,  tlie  prejudices  of  social  and 
political  cai^teB  that  lead  to  the  formation  of  minor 
variations. 


A?V'  OLD-FASHIONED  BOOK. 
ThI8  Tolume  seems  to  be  in  its  principal  features 
an  abridged  translation  of  Weber's  *  Lehrbuch  der 
wellgeschicbte/  to  w^hich,  indeed.  Dr.  Fisher  ac- 
knowledges his  great  indebtedness,  especially  i\s 
to  ancient  and  mediaeval  hii*tory.  As  to  the  need 
of  some  wuch  book  as  the  one  under  review,  there 
(*SM  be  no  question.  Teachers  still,  even  in  many 
of  our  l>est  colleges,  use  the  old  mechanical 
metho*!  of  teaching  iiistory.  We  call  it  the 
mechanical  method  with  no  intention  of  dis- 
crediting it ;  for  there  is  no  doubt  but  that,  in  the 
Ciiiie  of  the  great  majority  of  our  histor>'  teucliers, 

Oiitlintra  of  unii'tmat  history.      By  O,  P.  FiSHKK.     New 
York.  Mmn,  Btakernan,  Taylor  &  Co.,  1886.    1^. 


the  safest  way   is  U»   put   a   gcH.Hi   u.^Lik  intn  Ik 
hands  of  the  student,  tmd  make  him  commit  \ 
memory  so  many  pages  a  week.     To  be  i 
forgets  roost  of  his  facts  as  soon  i 
the  examination.     But,  on  the  other  hand,  iff 
lK»t»k  is  a  gocid  one,  he  has  learned  very  few  ihii 
which  will  have  to  be  carefully  unlearned  in  aft« 
life.     The  beet  example  that  (X-curs  to  US|  of  I 
working  of  this  system,  is  with  regard  to  the  te 
ing  of  botany  in  one  of  our  gmjdhsr  eectariwi  t 
leges  not  so  very  many  years  ago.     Tlie  text-b 
was  huge,  and  w*ell  sui^pljed  with  l>oor  piiftu 
The  class  came  in  regularly  :  they  could  not  I 
aljsent  without  excuse.     As  soon  as  the  man  i 
charge  had  8atifl^e<i  himself  tliat  all  wene  pnww 
he  Haid  to  N.   or  M..  *  Proeeed.'      N.  or  11.  pH 
ceede«l  to  recite  from  memory  the  ofiening  {:« 
graph  of  the  day*8  ieeson.      Wlien   the  man 
trharge  thought  he  had  recite<l  eni»ugh,  he  tn 
another  boy  to  *  i)roceed.'    Then  came  reviewn  i 
second  reviews.     At  the  end  of  the  term  or 
the  boys  knew  tlie  book  by  heart.     As  they  1 
never  analyzed  a  flower,   or  applied  the   know 
edge  thus  gaine<l  in  any  way,  their  botimicnl  ^ 
dom  was  ver>'  slight.     To  this  day.  most  of  tluii 
kmiw   ali«olutely  nothing  i>f  Initany,  though 
able  to  recite  page  after  jiage  of  the  large 
%'ery   dry  text-lxjok.     Sii   it  is   with    histcrry. 
nuin  may  know  a  hundriHl  dates,     lie  niay  kno 
for   instance,  that  Magna  Chaila   was  signed 
King  John  on  June   15,   1215;    but  if    he  knoil 
nothing  about  the  document  itaelf,  what  it  me 
who  drew  it  up  and  why,  uniler  what  cii 
stances  it  was  signed  and  why,  he  may  be  said  ( 
know  nothing  ab<jiit  tlie  most  interesting  docnxiifi 
in  tlie  history  of  the  Anglo-Saxon  race.     He  i 
know,  too»  that  the  first  perfiiH^t  parliament 
siimnioned   by    Etlward  I.;  but,  if  he  knows  ' 
more,   he  may  with  truth  be  said   to  Ix?   utted 
ignorant  of  an  evetit  which  John  Richard  Gr 
has  denominated  *the    most  important  event 
English    history.*     Still,    books  giving  such 
eral  knowledgi*  of  the   world's  history  l»ave  th^ 
place. 

Professor   Fisher   has    undoubtedly    put    iiuil 
time  and  lal»or  into  the  makuigof  this  l»o<:)k. 
tions  of  it  aie  well  done  —  exceedingly  well  do 
It  is  alBt»   very  well  firojxjrtionetl,  and  in   its  i 
rangement  no  fault  can  be  found.     We  are 
scions,  ttxj,  of  the  enormous  labor  involveni  in  \ 
ting  out  such  a  work.     But  all  these  consideratJO 
only  add  to  our  regi-et  that  Dr.  Fisher  did  not 
still  more  care  in  his  original  writing,  and  ex 
cise  very  much  more  vigilance  in  his  i>roofH 
ing  ;    then  he  might  have  produced  a  book  til 
would  have  remained  the  standartl    work,  of  i 
size,  for  a  very  long  time.    Let  us  call  attention  I 
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which,  though  trifling  in  tliernselves, 
a  distnjgt  of  the  whole  book,  and 
that  portion  dealing  with  modem 

finrt  BenteDce  \b  from  p.  2$)5,  and  is  as  fol- 
»•  John  (suniiuned  Sansteire  or  Lackland,  a 
ren  to  yonn^r  sfxns  who  died  before  they 
"old  enough  to  hold  fiefs)  was  chosen  king." 
f  rf>nr*t<?,  this  statement  is  absurd.     It  is  singular 
Uj  If  Fisher  should  not  have  seen  it ;  fcjr 

tfcr  n  is  correctly  given  by  Miss  Thompson, 

utiose  admirable  *  History  of  England  *  the  autlior 
teims  to   have  read   with  some    care :    **  John, 
wmamt^  Sansterre  or  Lackland  (a  name  given  to 
jroanger  nous  whose  fathers  died  before  they  were 
«jf  age  to  hold  fiefs),"     Then,  again,  take  the  fol- 
lowing from  p.  315.     The  author  has  been  speak* 
lag  of  Llewellyn,  and  goes  on  to  say,  tliat,  "  when 
t  rebel  lion   broke  out  several  years  later,  Wales 
•ai&  ctmquered,  and  the  leader  of  the  rebellion  ere- 
ctile*! (I'^T'.J).'*     Now,  of  course,  the  author  know* 
that  Llewellyn  was  killed  in  a  chance  skirmish, 
that  it  wa8  his  brother  David  who  was  exe- 
cuted in  12^,  not  1273;  but  he  should   have  said 
Then.  too.  on   the  very  next  page  (316),  the 
I21>2t  which  is  assigned  trj  the  defeat  of  War- 
by  Wallace  at  Stirling  Bridge,  should  be 
IT :  while  on  the  following  page  (317)  Isabel  is 
«id  to  have  rt;turn*.*d  fn>in    France,  bent  on  the 
;  <i<v«rlhlH>w  of  her  husband,  Edward  II.,  in  132-^,  in- 
of    1826.     Now,  here,  on  tliree   success ve 
I  pi|{i«,  are  three  date*  —  and  three  very  important 
0  —  wrongly  given.     No  doubt  they  are  mis- 
ila,  or  tnere  slips  of  the  pen  :  but  the  greatest 
^  ahfyuld  Imve  been  taken  to  prevent  just  such 
fifronw     It  must  not  be  wippoeed  that  such  failings 
af«  crinflnetl  to  this  part  nf  the  Ixiok,  or  to  Englijih 
ktftory,  an,  in  whichever  direction  we  have  turned, 
tlb»  aame   want  of  care  has  been  observed.     In 
Ajnencaui  history,  in  £in-o[jean  hi^ctory,  and  even 
in  ancient  history,  similar  errors  have  been  found. 
The  fle<iions  devoted  to  the  history  of  the  people 
^lo  the  literatmre,  theology,  art,  etc.,  of  the  dii- 
h««ot  perioili  —  are  good  as  far  as  they  go.     The 
of  cUissictd  times  are  mainly  printed  frfjm 
LUiif  inme  plates  as  those  in  the  *  ij^emtintd  ciaMiieal 
[adaA,*  iflBued  by  the  same  pobUabeni  (Sdenee,  vii. 
Ifi.  &1) :   Iho^  relating  to  more  modem  eventii, 
while  niH  uj  large,  are  clear  and  fairly  accumte. 
I  mAAit  AerioQs  om  Lesion  in  this  part  of  the  book 
I  h  thr  IjN:!k  of  a  map  showing  the  partitions  of  Po* 
I  lind.     Tbken  altogether,  tlu*  map«  odd  somtrthing 
[to  the  vsloe  of  tiie  work.     So,  too,  do  tlie  various 
I  tables ;  while  the  litUe  bibliographies. 
lUiois;^  rf rr  general,  will  nerv^  to  Hftri  the  inqnlr- 
[ia^  in  th»^  nj:^  to  bi»  re- 

jCff!  t   an  in^ni  um  wliol' 


ever  usefulness  as  a  work  of  referenee  the  ToJimie 
might  otherwise  have  liad. 


COMPARATIVE  DISTRIBUTION  OFJE\^-ISH 
ABILITY. 

Tete  pronounced  racial  chancteriitiGs  of  the 
Jewish  people,  with  their  remarkable  pereistency 
of  tyyie,  have  always  rendered  them  a  favorite 
subject  for  ethnological  study.  The  peculiar 
environments  in  which  they  have  been  |jtaced. 
and  the  ahiiost  constant  persecution  to  which  tliey 
have  been  subjected,  have  certainl}'  given  their 
impression  to  the  mental  characterialiGSi  of  Uie 
race,  and  in  many  respects  we  see  these  as  sharp!/ 
portrayed  as  the  peculiar  phjrsiognomic  cast 

Mr.  Joseph  Jacobs  has  recently  published  (Jour- 
nal of  the  antliropological  institute  of  Great 
Britain  and  Ireland,  February,  1886)  an  aoalyw 
of  tlie  charaeteristies  of  more  than  thirty  ^boor 
Band  eminent  men  with  eepecial  reference  to  the 
Jewish  race,  Tlie  conclusions  he  arrives  at  MOm 
of  the  greatest  interest,  and  in  some  caiss  Udsx- 
pected  from  the  crude  inductions  of  conimnii  €z- 
jierienee, 

JewH  have  no  distinction  whate'ver  as  agricitl- 
turiste,  engravers,  sailors,  and  sovereigns.  They 
are  less  distinguished  than  Europeans  geDenD/y 
as  authors,  divines,  engineeni,  aoldieni,  stalrstinfu, 
and  travellers,  btit  appftmiDatety  their  eqnal  as 
antiquaries,  arehitectk,  arti^B,  kuryefs,  nstanl 
sdeotists,  political  economists,  scientisls^  and 
sculptors.  Ttiey  seem  to  have  superiority  as 
aciors,  chess-players,  doctors,  men^haiils  (ehislly 
financieiii),  metaphysicians,  mitacians,  potte,  and 
phiVilogists*  One  would,  however,  have  expected 
a  niutfili  hirger  c'ontingent  of  lawyers  ai>d  polilacal 
econftmists  than  is  actually  found,  and  art  is  bet' 
ter  repr(^*nted  among  them  tlian  otie  wonJd  sup- 
pose. Tlie  sciences  also,  botli  bkdogica]  and  exact, 
show  a  greater  equality  than  moat  people  woold 
expec^t.  As  regards  the  fonnov  of  ^amtm 
JewH  liave  no  Darwin.  It  took  En^imd  a  ba»» 
dreii  and  eighty  years  after  Newtoo  befovr  ike 
c^nilil  produoe  a  Darwin  :  and  as  tlie  BiilMlMia 
are  Ih  e  times  as  many  as  the  Jews,  rven  imeJBi 
ing  those  uf  RtuiHia,  it  wouM  take«  cio  ibe  mmm 
showing,  nine  hundred  yevs  before  tlwy  eoald 
firodtice  another  Hjiinodcs ;  or  etinit  ■■ppawwg  t^ 
ilouble  sujjerionty  to  be  tme*  foor  baadieJ  sad 
fifty  yearn  would  be  needed*  BttI,  Cfirea  in  Iba 
lower  rusks  of  biokigyt  i«ws  liaTe  ^tmm  and  afv 
doing  food  work.  Bairtiint  Goiait  ftaaak, 
Rosenthal,  and  ValfBtla  m  phjiiologiila,  Osb»- 
hHm.  Hfr^h<  IJebrekli^  Uxabroo.  andf^avbraa 
p  .  will  lie  reeoipBlsed:  wldls  F.  Ootei  ii 

|i*i  .  third  greatnabcilBnkd  in  Ostaaaaj.    It 
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18  in  altstrajct.  science,  matheinaties  aud  iiHtrononiy, 
that  Jews  show  to  niore  a»lviintaj;e.  The  biwtury 
of  piire  matheniatiet*  liuring  this  century  woukl 
show  large  blanks  if  tht?  names  of  Jacx)bi,  Syl- 
vester, KTOnecker,  and  Cremona,  were  removed. 
In  astronomy  we  have  the  cluster  of  Herschels, 
Oold^chinidt  (who  discovered  fourteen  asteroids  in 
the-tifties*  and  *  sixties,'  when  such  discoveries 
were  not  an  every-day  occurrence),  and  W.  Merer* 
beer  (brother  of  the  musician,  and  author  of  the 
first  great  cliart  of  the  moon).  Altogether,  then, 
we  muHi  conehide  tliat  Jews  take  their  full  suhare 
in  the  scientilic  work  of  the  day.  In  Sir  Jolin 
Lubbix^k's  *  Jubilee  8[»eech  al  York/  we  find  ei^ht 
Jewiah  names  out  of  the  two  hundred  and  eighty* 
uine  who  are  mentioned  tm  tHintributin^  to  the  last 
fifty  years  of  science  :  thi**  is  considerably  alx>ve 
tlieir  pn»|jer  proportion,  even  when  including  the 
RuHBian  Jews.  Again  :  in  M.  de  Candolli/s  Lxjok. 
•  Histoire  de  Hcieiice/  there  are  ten  Jews  holdinii;' 
sixteen  out  of  the  eight  hundred  and  twenty-four 
chairs  as  foreign  members  of  the  scientific  at^ade- 
mies,  whicli  fact  he  uses  as  a  test  of  sicientific 
ability.  Tliit;  ia  just  the  right  proportion,  the 
Jews  of  Europe  being  sevrn  *iut  of  three  hundred 
and  thirty -tlu^^  mUlion. 

Less  surprii^  will  be  felt  at  the  Biibjects  in 
wiiicli  Jews  seem  to  show  sui>eriority.  In  acting, 
a  profession  better  recognized  on  the  continent 
than  here,  —  and  the  same  may  be  said  of  medi- 
**ine,  —  in  Austria,  one  may  say  vJtn  tres  mediei 
duo  JudaeL  The  Jewisti  merchants  who  get  into 
the  dictionaries  are,  of  course,  the  great  financiers. 
But  it  is  chiefly  in  music  and  philology  that  Jewish 
superiority  is  most  f narked  :  in  tiuLsic  there  set'iiiH 
to  lie  six  times,  and  in  philology  nine  timcH,  &» 
much  Jewinh  talent  as  Euiopeiin.  For  tlie 
former,  besides  the  great  names  of  Mendelssohn, 
Halevy,  Meyerlje#r,  and  HulmTwl^un*  airead}'  men- 
tioned»  we  liave  uiany  lesser  tighta,  like  Sir  Julius 
Benedict,  Sir  M.  Costa,  F.  Co  wen,  Joachim,  Pau- 
line Lucca,  Mo!*cheIes,  and  Sir  A-  Hulhvaii,  Eng- 
lish music,  to  say  the  leant,  would  be  almost  non- 
existent without  these  Jewish  names.  Even  more 
striking  is  the  numl>er  of  Jewish  names  distin- 
guished in  philology.  These  are  not  alone  con- 
nected with  orientiil  and  Semitic  philology,  Like 
Benfey  an<l  Oppeii  ;  but  they  coiuit  a  goodly 
number  .if  classical  M^holars, — Bemays,  Beni- 
hardy,  L»*hrs,  Frieilliinder,  and  H.  Weil,  to  whom 
we  may  atld  Freund,  the  author  of  the  Latin  dic- 
tionary, which  is  the  Imikib  t»f  all  those  usnd  in 
England,  llie  names  of  l^iziirus  and  Steinthal 
are  known  wherever  the  principles  of  philology 
are  studieti.  In  motlern  languages,  too,  Jew^s 
liave  done  giM>rl  work.  Handers  lais  done  for  Uer- 
man  wliat  Littre  did  for  French  ;  and  a  Jew,  the 


well-known  Oilen<loHf,  may  claim  to  liave  taugl 
languages  Uy  the  largest  nuiuber  of  |»eople  by  i 
rhunsietit  metlnwl  of  teiic^hing. 

If  we  may  venture  to  inquire  into  tht?  cmuwitl 
the  Jewish  superiority  estalilished  on  these  sunie> 
wliai  hyjtothetical  groundi*,  there  are  van' 
reaj<mtt  which  can  Ix*  given.  We  have  to 
account  of  their  residence  in  cities*  always  ma 
conducive  to  the  Life  inteUectiml.  FrHUti  ihjj 
too,  follows  their  addiction  to  lommeroe  m  i 
tinguished  from  industry' :  and  as  the  former  id 
phes  head  work,  and  the  latter  handicraft,  mea 
capacity  must  l>e  aide<l  by  thiii  fait.  The 
Jews  give  to  their  children*8  education  i*  wd 
known,  imd  must  help.  All  Jewitili  b^ys  lia^ 
hitherto  had  to  learn  Hebrew,  as  well  lis  the  v€! 
nacular,  and  this  must  further  mental  pi\*grei 
Dissentei-s  generally  seem  more  intelUHrtual, 
cause  they  have  early  to  tliink  out  their  iMSili 
euces  from  the  generality.  In  tlio  c*asc  of  Je« 
l>ersecution.  when  not  too  severe,  has  jriTob 
aided  in  britiguig  out  tlieir  best  powers :  to  a  hig 
Hpiritetl  race,  {>er«e<mtion,  when  there  is  a  hofie  ( 
overcoming  it,  is  a  spur  to  action.  The  Bolidarift 
of  Jews,  and  the  aid  they  willingly  give  to  yu 
men  of  promise,  assist  in  developing  whatevi 
talent  there  may  be  m  the  community.  Tin- 
happy  home-life  of  the  Jewish  people,  ami  tli^ 
f>ractical  and  undogmatic  cimracter  of  their 
Ugion,  together  with  tlie  absence  of  a  prit^thc^: 
have  contributed  to  give  the  corpus  ttanum,  ami 
thus  the  mens  miui,  Jewish  rtsason  has  never 
been  in  flutters;  and  tinally  the  weaker  mem  hers  of 
each  generation  have  been  wee<ledout  by  per»^^u- 
tion,  which  tetnpted  or  fortred  them  to  embnif*^ 
Christian ity.  »uid  thus  contemporary  Jews  are  tin' 
survival  of  a  long  process  of  unnatural  selectiuri, 
whieh  has  st>emingly  fitted  them  excellently  for 
the  stiiiggle  for  inteUt<tual  existence. 

Turning  from  these  general  causi?s,  it  would  l* 
of  interest  to  discover  the  reasons  for  the  spet'iitl^ 
ability  of  Jews  in  music,  mathematics,  metaphy 
ics,  philology,  and  finance,  Tlie  chief  cause  < 
the  musical  pre-eminence  of  Jews,  lies,  in  aJlprob 
ability*,  in  the  home-cliai'acter  of  their 
which  necessarily  makes  music  a  part  of  ©?« 
Jewisli  home  ;  this,  too,  was  the  only  direction  i^ 
which  their  artistic  sensibilities  could  be  gratiticM 
Jewish  philology  is  in  part  due  to  their  fre*jueiil 
change  of  country,  and  also  to  the  fact  that  tlj<* 
have  had  an  additional  sacred  language  lieeidei 
the  vernacular.  As  regarfls  finan<*e,  the  Jew 
have  had  their  greatness  thrust  U|xm  tliem ; 
world  forced  them  t4>  become  financiers  centurilj 
before  finance  became  a  power,  and  must  not  tjcjffl 
plain  if  Jews  now  profit  by  their  stiirt  in  timuiciaj 
exiierience.    Altogether,  the  productiouH  of  Ji'wia 
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irtrike  on*^  nn  '►^ing  pn^icntiinantly  al>- 
-a  r»^'Trlt,  (lonbtK'!g«,  of  tlR-ir  lonj^  life  in 
Id  r  loiii   nature  on  tho  one  eiile. 

tin  ri  wliirh  lieM  in  hanilicrafts  on 

,  We  iiiiiy  ♦♦xiH?rt  j,fri*at  niatheniaticiaDs 
lotif)phers  frtnn  them,    but  nat  great  in- 

bHil*i^i»t«t  «^r  jwtinters.  tiU  they  have  Iiat! 
throve  off  the  effectd  of  their  long  seclu- 
nature. 


yriVT  CHALLENQEH   RJCFOHTS. 
th*8iAitopoda  trot  xHi.X    By  Prof.  6. 0,  Sarb. 

$chiri(t)K»fla  anil  Cnnunea  eolhx'tecl  during 
ige  of  the  ChaUenK»*r  were  placed  in  the 
Professor  Sara  of  Christiania  for  ex- 
and  description,  and  very  \vii*eh\  for  he 
e  more  to  ehici<iate  thew*  grouiin  than  all 

thors  i^ninhined.  This  repctrt,  by  far  the 
|N:>rtant  addition  yet  made  to  our  knowl- 

ilie  Hcbizopoda,  more  than  ju8tiiie8  the 
authorities  in  intrusting  certain  portions 
Challenger  collections  to  foreign  natural- 
|fty-«eveu  species   of    Schhtoptxia,  repre- 

twenty -one  genera,  are  here  fully  de- 
aitd  v»'ry  carefully  and  elaborately  figured 

uthor  himself,  who  says  ver}'  truly  that 

ction  *'  has  tiUTied   out  extremely  rich. 

w  very   sjiecial   interest ;  *'  but  thin  result  is 

ledly  very  largely  due  tc»  the  Kreat  car** 

bicli  F'rtifessor  Sars  has  examined  the  mis- 

fan  materiaJ  collected  in  surface-neti*,  and 

:l  to   him»      Forty -six  of  the   fifty -seven 

ere  first  made  known  by  the  Challenger 
,  and  the  elatjorate  working-out  of  this 
Knber  of  new  forms  from  widely  different 
iind  depths  affords  nitist  imjxjrlant  new 

for  discussing  the  pn»iier  su  1  id i virion  of 
izopmUi   and   their  relation  to  the  other 

r  Sans,  I  am  glad  to  see,  regards  the 
[Ida  as  a  sul«»rtler  distinct  from  hut  cloisely 
the  iJecaixKla  proi>er,  and  retains  with 
Euphausiidaei  in  spite  of  Dr.  BotiB*  argil- 
lat  they  should  lie  regardetJ  m  a  distinct 
He  also  ahows  that  the  genua  Eueopia, 
tieen  referred  to  the  Penaeidea  by  Dana 
,  is  a  tnie  f^^hii^oiKxi.  though  repre**enting 
family.     Thus  we  hav*>  four  families  of 
la  t  Lophogastridae.  Eiicopiidae,  Euphau- 
d  Mvfciidae. 

Lophoga«tridae»    which,     previous  to  the 
expedition^     was    rejiresentcd    by   a 
itis,  is  here  augmented  l»y  the  remarkable 
lathophauHia  and  two  new  geni^ra.     Of 
■^ina,  which  was  first  made  known  bv 


]K'diti(*n.  an«l  <H»ntains  the  largest  known  schizo- 
IHMJs.  no  less  than  nine  8j»ecies  are  here  deacribed, 
one  of  ihem  over  six  inches  in  length.  The 
anat^mty  of  the  genus  is  carefully  worked  out.  and 
its  affinities  to  Lophogaster  well  shown.  Alt  the 
species  t>f  the  family  api>e^u-  to  l>e  inhabitants  of 
deep  water, 

The  account  of  the  Euphausiidae  is  the  most 
important  and  interesting  part  of  the  work. 
Nearly  nil  the  species  of  this  family  are  j>elagie 
in  hahitB ;  and  Professor  Sars'  careful  examination 
of  the  surface  collections  made  on  the  exjjt^dition 
haa  not  only  added  largely  tt»  the  numl>t*r  of 
species  made  known,  but  hai*  eniibltnl  him  to  bring 
together  and  descril>e  many  of  the  |ioet-embryonal 
stages  of  sc^veral  of  the  forms.  Twenty-eight 
species  representing  eight  genera  of  the  family 
are  deecribed,  and  twenty-three  of  the  sjieiies 
and  four  of  the  genera  are  new.  The  entire 
anatomy  of  severaJ  species  is  worked  out,  and 
the  articular  appendagea  of  nearly  all  of  thejn 
are  figured  in  detail.  Under  the  genus  Euphau- 
sia,  the  peculiar  eye-like  organs  situated  on  or 
betwfc'en  the  Vnises  of  the  legs  are  very  carefully 
descrilMMl,  and  ai)t»arently  well  Hhuwn  to  Ijf*  lumi- 
nous, and  not  visual  organs.  Although  many  of 
the  sjjecies  of  the  family  are  often  taken  in  the 
greatest  ahunilaiH*e,  egg-l>eariiig  females  are  only 
very  rarely  seen ;  and,  until  very  recently,  noth- 
ing was  positively  known  in  regard  to  the  manufr 
of  carrying  the  eggs,  a  single  long-ago-reeordeil 
observation  of  BelJ  being  somewhat  doubtful 
PrafeseoT  SarB*  however,  has  now  foimd  Kpecies 
of  Severn  1  different  genera,  carrying  masses  of 
eggs  l)eneath  the  body  in  the  same  t>o*iition  as  in 
other  SchizofKjda,  though  not  enclosed  in  a  jiouch 
fonned  of  lameiliform  ap|>endages.  thus  con  firm- 
ing Bell's  observations  and  those  of  the  present 
writer,  published  in  18H4. 

In  the  chapter  on  the  devflopnient  of  the 
Euphausiidae,  post-end)ryonal  til4iges  of  8p«^'ies 
of  Nyctiphanes,  Euphtmsia,  Thysanopoda,  and 
NematoaceleBi  are  carefully  made  out,  and  fully 
described  and  figiu*ed ;  and  this  is  idl  a^-M-om- 
phshed  %vith  what  is  usually  regarded!  as  the  ref- 
use from  the  surf  ace-collecting  net.  These  in- 
vestigations fully  c<:)ntirm  the  obeervatitms  of 
ClauM,  Sars  himself,  Metschnikoff,  and  the  present 
>^*riter,  and  show  that  the  tyjiical  EuphaUHiidae 
are  hatched,  like  barnacles  and  co|je]KKJs,  as  true 
nauplii,  with  unsegmented  bixly,  no  comiMiutid 
eyes,  and  only  three  pairs  «»f  apr»<:»ndages,  and 
tliat  the.v  pass  through  a  long  series  of  inter- 
mediate stages  to  the  adult  contlition.  Hars  re- 
gards this  nauplial  development  as  characterietie 
of  all  the  Euphausiidae,  which  seems  somewhat 
doubtful  when  we  c«maider  the  small  number  and 
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©noroious  size  of  the  eggB  of  one  of  Uie  Bpeeies 
of  Stylocheiron  here  described. 

The  MvRidae  were  far  better  known  tlian  ihe 
other  HchizoiXKia,  and  the  ae<"ouiit  of  tlu'  Chal- 
lenger s|x*<:'ie8  is  eotiswjuently  Wm  iHifHirtnTit  tliiui 
that  of  the  other  families ;  stiH  sixteen  Bf)t*i'ies 
belonging  to  nine  genem  are  described,  A  Hliort 
appendix  containu  descriptions  of  fonr  etrtij-  Jiud 
two  endt>-jmni«ite8  of  spooies  deseriljed  in  the  re- 
port, 

Tlie  fact  that  the  wtirk  wjw?  written  in  a  lan- 
guage foreign  to  the  author  is  scarcely  noticeable, 
and  errors  are  rare.  A  few  niLHtakc!)  have  re- 
sulttxl  from  changes  and  additions  dnnng  the 
proKrc88  of  the  work,  as  the  failure  to  change 
the  generic  name  of  Aniblyi>jM^  austnili«  on  p.  12, 
and  the  incoiTpct  statement  of  the  nmul>er  of 
generu  and  8|)ecies  on  pp.  (iJI  anil  17',*. 

The  numerous  excellent  plates  bear  the  impre8» 
of  a  81iK_>kholm  lithographer,  and  add  to  the  in- 
ternational character  of  the  w*ork. 

S.  I.  Smith. 

iMmfUibrfinchmfn  I  vol.  xill.).  By  Kdoar  A.  SKtTfl. 
LoQdoTi,  Cfov^rnmf  tit,  188Ei.     4°. 

The  report  on  the  bivalve  molluskB  consiflte  al- 
UKMt  exclusively  of  a  liRt  of  the  various  s|»ecie» 
conipriKKl  in  the  coUe(?tion,  with  auch  remarks  as 
appeared  to  I^e  of  interest^  and  of  tht-  diw^-riptioMH 
and  ligiirij^  «»f  the  tsftecies  new  to  s<^*ience.  The 
anatomical  work  on  those  s^M?cies  of  which  the 
aoft  parts  were  preserved  has  l)een  piat ed  in  other 
handijs,  and  is  not  yet  published.  The  Kev.  R. 
B<x)g  Watson  retains  the  gaatropcHls  and  »<:>leB- 
oconchs,  hot,  after  doing  certain  preliminary 
work,  eoncludeil  to  relinquish  the  present  group, 
which  was  very  appropriately  plaeed  in  the  hands 
of  Mr.  Smith,  well  known  to  all  students  of  tJie 
invertebrates  as  the  conrteons  and  hard-working 
assistJint  in  charge  of  the  Mollusca  of  the  British 
museum. 

Tlie  Challenger  collection  «>f  lameUihrancliB 
was  olitf«inc?i1  from  the  dre«igings  at  some  hundred 
and  tifteen  stations^  and  comprises  about  five 
himdretl  s|)ecies,  of  which  four  hundred  iuid 
fifteen  were  found  in  water  lees  than  two  hun- 
dred fathom H  def!p,  nine  in  water  over  two 
thousand  fathoms  deep,  and  the  remainder  at 
intermediatt^  de|itlis.  Tlie  greater  part  of  the 
collection »  therefore,  is  not  of  an  abyssal  chiir- 
acter,  and,  in  fact,  forms  an  imjKirtant  contri- 
bution to  the  fauna  of  the  .Southern  Ocean,  and 
especially  Auetralisn  waters ;  but  the  ix»rtion  re- 
lating to  the  deep-sea  forms  is,  of  course,  the 
mc»st  interesting  and  biologically  mi>st  imports nt, 
and  will  prove  indisf>ensahle  to  all  studenls  of 
that  branch  of  biolog5\     The  plates  are  excellent. 


and  the  proof-reading  giKul,  though  wp  uuufi  rti 
references  lo  plat^  vii.,  in  the  text,  nil  rend  fd 
viti,     A   few  species  wdiich  came  in  at  the 
moment  are  represented  by  woodcutu  in  the  W% 
The  collection  showis  that  no  special  Kludeot^i 
I  lie  Molhisca  accompanied  the  expciHlion  ;  fortlj 
opportunities  were  so  great,  that  a  qualiticd 
lector    woidd   certainly*    have  tlnne  inucii  Ictta 
iKith  as  to  the  numWr  of  sjjecies  collected 
in  regard  to  their  biography.     It  must  b^  reu 
bered    that  the  Challenger    jiaily   worko«1    witj 
much  leas  perfect  instrumentB  and  methods  ibm 
are  at  present  available,  and  that  tlie  loss  of  ti« 
incurred  by  the  use  of  rope  in  dre^lgiiig  is  douh 
less   accountable   for   the   washiug-cmt   nf    um 
valuable  sixK*imens  w  hich  actiixdly  got  int^i  ihd 
dredges.     Mr.  Bmith  is  i|uite  consi^rvative  in  I 
estimation  of  what  constitutes  a  geruis,  liut 
are  incline*!  to  agre*-  in  ids  decision  that  oidy  oQ 
new  generic  j^roup  is  represented  in  the  colIecLii< 
TluH  is  crtllefl   Silenia.  and  is  distinguished  fr 
Lyonsiella  by  both  anatomical  and  conchologia 
characters.     It  w^as  found  in  the  deep  water  i 
the  South  Atlantic.      The  general  consideratio 
of  the  report  are  brief.     The  remarkable  spor 
api>earance  of  several  forms  in  widely  separat( 
localities  (Red  Sea  and  Fiji  Islands,  Canaries  i 
North  Pacitic,  Australia  and  West  Indiiis,  and  tb 
like)   is   instructively  commented    upt>n,    tho 
jM*rhatis  none  of  the  cases  are  more  remarka 
than  the  recent  discovery  of  Pecten  pleurtmect 
by  the  U.  S.  fish  commission  in  the  West  Indkti 
The   wnde  bath\Tuetrical  distribution   of    c^rtsil 
SI  MX  11.^,  shown   for  the   West  Indies   in  tlie 
liminary   nott^s  on    the   Blake   molluaks,  is  fnl 
continn4*d    for   other  regions  by   the   Challeu 
collection  :  e.g.,  Lima  multieostabi  in  two  tha 
Sirnd  and  in  one  thousand  and  seventy-five  fntl 
oms.     Neaeni,  Area,  and  Amuasium  were  amo 
the  mi>st  fre(juent  and  itn,mt  characteristic  foi 
i>f  the  deejier  water.      CiUlocardia  apjx'ar***! 
very  deep  water,  in  about  the  same  latitnde, 
l>oth    the   Athmtic   and    Pacific.     On    the  w^hol^ 
Mr.    Smith  concludes  that  the  lamellibranchia 
fauna  of  the  deeps  posflesees  no  si^ecial  or  extrao 
dinary  character.     The  species  are  fewer  than 
shallower  water,  and  new  or  peculiar  forms 
still  more  exceptional.     No  special  modificaLi<l 
of  color,  epidennis,  or  weight,  seems  to  be 
lated    with  existence  in   the  benthal   zone; 
most    of    the    8ix>cics    found    there    lielong 
genera  whose  representatives  are  thin  and 
whether  they  are  found  in  deep  or  shallow  wa 
A  tabuJar  exhibit  of  the  distribution   in  depd 
and  area,  of  the  deep-water  species,  would  li«v 
l>een  a  valuable  addition  to  the  rejiort,  which 
an  excellent  index  to  the  text  and  plates. 
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COMMENT  AND  CRITICISM. 
&B0LOGY  of  the  Pittsburgh  coal-region  *  is 
pf  aci  interesting  paper,  i-ecentlv  published, 
|B90r  Lesley.  Tlie  amount  of  coal  in  tlie 
jh  region  is  estimated  at  about  thirty 
>06,  —  an  amount  pmctic^ally  inexbauati- 
t  for  centuries.  During  1884,  eleven 
Ions  were  taken  from  the  Pittsburg !i  bed. 
tput  of  about  sixty  per  cent  of  the  whole 
&US  coul-production  of  the  state,  and 
ifrty -three  per  cent  of  the  shipments  of 
fee.  Concerning  oO  and  gas,  however, 
ior  has  very  different  views.  He  says, 
the  opportunity  to  express  my  opinion  in 
Ig^st  terms,  that  the  amazing  exliibitiou 
Id  gas  which  has  characterize*!  the  last 
hears,  and  will  probably  characterize  the 
or  twenty  years,  is  nevertheless,  not  only 
^y  but  historically,  a  temporary  and 
|g  phenomenon  —  one  which  young  men 
to  see  come  to  its  natural  end.  And  this 
t  do  not  entertain  in  any  loose  or  unrea- 
form ;  it  is  the  result  of  both  an  active 
oaghtful  acquaintance  with  the  subject.'* 

pORXELL  UNIVERSITY  REGISTER  for  1885-86, 
has  just  appeared,  shows  an  institution  in 
late  of  efficiency.  There  are  upwards  of 
iBOfTB*  aaaifltants,  instructors,  and  similar 
and  638  students.  Of  this  number,  6(>4 
br^jaduates  ;  and  the  marked  difference 
«T8  between  the  upper  and  lower  classes 
laken  as  evidence  of  the  rapidJy  increas- 
olarity  and  eflBciency  of  the  university. 
1st  84  seniors  imd  97  juniors,  there  are  162 
Ores  and  239  fresh  men.  The  former  flg- 
tlioae  of  Amherst,  Williams,  and  Brown, 
le  hitter  are  not  far  away  from  those  of 
L  That  this  magnificent  increase  is  due 
Fal  policy  and  the  judicious  use  of  a  large 
llBiit,  CBonot  for  a  moment  be  doubted ; 
leios  strange  to  find  in  this  great  utiiver- 
pnportant  a  department  as  that  of  jmlitical 
f  nypresented  by  an  associate  professor 
id  the  whole  instruction    in   philosophy 


devolving  upon  one  man.  We  are  aware  that 
Professor  Schumann  has  been  called  to  this  de- 
partment at  Cornell,  and  will  begin  his  work  next 
autumn  ;  but  at  that  time  Professor  Wilson  will, 
we  imdei'stajid,  retire  from  active  duty,  and  phi- 
Itjsophy  wiU  yet  have  but  a  single  representative, 
Tlie  rapidly  widening  provinces  of  psychology 
and  ethics  have  long  since  made  it  impossible 
for  a  man  who  must  also  teach  the  liistory  of 
philosophy  and  logic  to  keep  up  witli  their  prog- 
ress ;  and  it  is  strange  that  so  few  of  our  great 
ooU^es  seem  to  recognise  tliis  fact.  Harvard 
and  Princeton  eeem  to  us  the  only  two  colleges 
in  which  the  philosophical  encyclopaedia  is  at  ail 
adequately  represented. 


BOTANICAL    INSTRUCTION  IN  THIS 
COUNTRY, 

By  a  slow  evolutionary  process,  botanical  in- 
struction appears  to  be  undergoing  a  radical 
change  in  the  United  States,  wiiich  concerns 
both  its  nature  and  methods.  Whereas  only  a 
few  years  ago  botany,  as  a  college  study,  dealt 
chiefly  with  the  flowering  plants  and  vascular 
crypt  ogams,  its  scope  has  broadened,  even  in  the 
limited  midergraduate  curriculum,  so  that  the 
graduate  of  to-day  is  supposed  to  have  been 
taught  more  or  less  about  each  of  the  principal 
groups  of  plants,  from  the  lowest  Uj  the  highest, 
if  he  has  studied  botany  at  all.  Willi  this  change 
has  come  an  earnest  effort  to  make  his  knowl- 
edge a  working-knowledge,  obtained  in  the  labora- 
tory so  far  as  essentials  are  concerned,  and  merely 
rounded  out  in  the  ledurc^-room.  That  Harvard 
university  aliould  be  prominent  in  planning  and 
introducing  these  changes  is  not  surprising,  for 
nowhere  has  botanical  research  and  instruction 
been  so  favored  in  the  possession  of  the  neces- 
sary means  and  of  tidentefl  leaders  in  different 
branches  of  the  growing  subject. 

A  good  library  and  herlmrium  form  an  admir- 
able baais  for  much  syatenaatic  work  and  for  a 
certain  claas  of  instructioxi^  but  they  must  needs 
be  supplemented  by  a  garden  and  museum  if  the 
latter  is  to  meet  the  modern  ret|uirementa.  Bo- 
tanical gfu^dens  are  established  eitlier  to  aid  in  the 
introduction  of   valuable  economic  plants,  or  as 
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means  of  education.  Several  of  the  largest  gar- 
dens owe  their  origin  primarily  to  the  first  cause, 
though  they  have  proved  valuable  educational 
agents,  and  may  ultimately  have  come  to  be 
used  chiefly  for  instruction  and  research ;  but  a 
considerable  number  are  the  property  of  colleges, 
and  were  from  the  first  intended  to  subserve 
educational  ends.  The  garden  at  Cambridge  is  of 
this  class  ;  and  the  report  of  its  director,  just  pub- 
lished, shows  that  it  is  growing  in  usefulness. 
Beside  the  general  collection  of  plants  that  every 
well-regulated  garden  is  supposed  to  contain,  the 
Cambridge  garden  is  working  toward  extensive 
special  collections  to  illustrate  economic  botany 
and  tlie  general  morphology  of  phenogams.  The 
groups  in  the  latter,  which  can  well  be  copied  on 
a  smaller  scale,  even  where  the  name  of  *  botanic 
garden*  would  appear  pretentious,  are  arranged 
in  substantially  the  order  laid  down  in  the  com- 
mon text-books  of  botany,  so  that  the  different 
forms  of  leaves,  flower-clusters,  and  flowers,  can 
be  easily  recognized  by  any  pupil.  In  connection 
with  the  economic  plants  —  intended  to  exhibit 
variation  under  domestication  by  large  suites  of 
varieties  of  such  plants  as  the  cabbage,  etc.,  and  to 
promote  the  cultivation  of  vegetables  that  have 
come  to  be  prized  in  Eiux>pe,  though  strangers  to 
our  tables  —  should  be  mentioned  the  large  eco- 
nomic collection  of  trees  in  the  Arnold  arboretum 
at  Jamiaca  Plain,  which  is  now  reported  by  its 
director.  Dr.  Sargent,  to  be  definitely  planned  so 
as  to  include  a  general  collection  of  the  native 
trees  of  eastern  Massachusetts,  and  the  most  valu- 
able species  from  other  localities,  planted  singly, 
to  admit  of  the  maximum  growth  of  each  species, 
and  also  in  groups,  chosen  so  as  to  represent  its 
main  varieties,  and  calculated  to  show  its  mass- 
characters.  This  loosely  planted  general  collec- 
tion, arranged  for  the  definite  purpose  of  object- 
teaching,  is  supplemented  by  a  more  compact 
experimental  and  working  collection,  intended  to 
supply  material  for  study,  and  especially  to  re- 
ceive doubtfully  hardy  or  valuable  species  and 
transitory  horticultural  forms. 

While  Harvard  —  the  oldest  and  strongest  bo- 
tanical centre  of  the  country  —  is  thus  giving 
evidence  of  large  resources  and  progressive  intelli- 
gence, the  fact  that  similar  steps  are  taking  in 
other  sections  of  the  coimtry  is  not  to  be  over- 
looked, and  is  even  more  indicative  of  progress, 
since  it  implies  a  wide-spread  interest  in  better 
instruction  and  better  research  in  botany.  It  is 
very  desirable  that  this  feeling  may  become  more 


prevalent,  and  receive  the  financial  backing  that 
is  necessary  if  it  is  to  count  for  much. 

So  far  as  experimental  work  is  concerned,  per- 
sons who  know  that  there  is  a  botanic  garden  at 
Washington,  enjoying  the  patronage  of  the  gov- 
ernment, might  expect  much  from  it,  did  not  the 
majority  of  them  know,  at  the  same  time,  that  it 
is  so  circumstanced  as  to  improve  its  past  reconl 
very  little  until  the  policy  of  its  management  h 
radically  changed.  Until  then,  such  work  must 
be  done  elsewhere  ;  and  it  is  being  undertaken  by 
the  experiment-stations  and  agricultural  colleges 
of  several  states  enthusiastically,  if,  in  most  cases, 
with  too  limited  resources.  Meantime  new  gardens 
are  being  established  and  developed  under  hopeful 
auspices.  The  most  prominent  of  these  are  the 
newly  created  Montreal  garden,  and  the  private 
garden  of  Mr.  Henry  Shaw  of  St.  Louis,  which 
has  recently  been  placed  in  relation  with  the  chair 
of  botany  of  Washington  university,  and  will,  it  is 
understood,  be  so  amply  endowed  by  its  founder 
as  to  become  within  a  few  years,  if  properly  de- 
veloped, a  leading  centre  for  research,  experiment, 
and  instruction  in  pure  and  applied  botany. 

That  these  movements  indicate  a  growing  recc>g- 
nition  of  the  needs  of  botany  and  a  disposition  to 
meet  them,  is  suggested  by  rumors  of  similar  steps 
soon  to  be  taken  in  other  quarters ;  so  that  the 
outlook  for  botanical  and  horticultural  work  of 
a  high  grade  is  more  promising  than  at  any  time 
in  the  past.  What  is  most  to  be  feared,  is  that  ill- 
advised  infiuence  may  place  the  facilities  for  this 
work  in  incompetent  hands,  with  the  result  not 
only  of  temporary  delay,  but  of  permanent  dis- 
aster. This  danger  can  be  avoided  only  by  proper 
care  in  the  first  instance,  both  in  selecting  men 
and  in  planning  work. 

DEEP-SEA   SOUNDINGS   IN   THE    SOUTH 
PACIFIC, 

The  navy  department  has  received  a  letter  from 
Commander  A.  S.  Barker,  U.S.N. ,  dated  Dec.  18, 
1885,  at  Sandy  Point,  Magellan  Straits,  in  which 
he  reports  liaving  made  a  series  of  deep-sea  sound- 
ings from  Wellington,  New  Zealand,  across  the 
South  Pacific  to  the  Straits  of  Magellan.  Fifty- 
seven  casts  were  taken  during  the  passage,  from 
Nov.  6  to  Dec.  16,  over  a  distance  of  forty-five 
hundred  nautical  miles.  The  passage  was  made 
across  that  part  of  the  ocean  where  strong 
westerly  ^vinds  prevail,  and  many  of  the  soimd- 
ings  were  taken  under  trying  circumstances.  A 
few  gales  were  encountered,  but  only  one  severe 
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|nf!  not    n   single  caj?t  wns  missed,  from 

nine  used  was  Sigsbee^a  im- 
icnt  nil  TboaiijoD'ei,  imd  was  m  coin  ted  on 
pboanl  end  of  the  bridge,  which  is  just  for- 

bthe  smokestack.     Tlie  soundings  were 
|d  to   sea,   the  wind  a  little  on    star- 
I  the  sliip  was  easily  kept  in  this  poei- 
Tanker,  main  topsail,  and  by  working 
skiwly.     The  seas  were  t4^>  heavy  to 
.  to  wind,  as  was  done  by  the  Tuscarora 
litJ  «iich  excellent  work   under  Com- 

»undingB.  running  as  it  does  Tery 

the  lee-Umit,  was  chosen  by  the  hydro- 
c  office  with  a  view  of  completing  for  the 


gallon.  The  energies  of  the  hydrogruphic  oilice 
should  be  directed  to  clearing  up  the  paths  of 
commerce  by  searching  for  reported  dangers,  and 
this  can  only  be  done  tlioroughly  by  means  of 
deep-sea  soundings.  The  i*cientific  consideration 
of  the  ocean-bed  wiU  naturally  follow. 

This  line  of  soundings  of  Commander  Barker 
would  seem  to  show  tliat  the  main  bed  of  the 
South  Pacific  commences  just  south  of  Chatham 
Island*  the  depth  increasing  very  rapitUy  for  the 
first  30C)  miles,  until  3»()02  fathoms  is  reached,  in 
longitude  170'-  west.  Beyond  this  [joint  the  pro- 
file shows  no  remarkable  in'egtilaritiei!i  except  in 
longitude  W}^  west,  where  there  is  a  depth  of 
2,915  fathoms,  with  2,6o0  fathoms  and  2,50e 
fathoms  on  each  side.     From   longitude  135"  west 


8     O     U    T    fT 


p  JL  c  T  r    I  c  o    c  £  A  2r 


DKRP-@EA    SOUNDINGS    BY   THK    l\  B.  S,    ENTERPKiaK. 

From  W«IUtigtot},  New  Zealand,  acuroM  the  Souib  Pacific  to  ihe  Straits  of  MageUan. 


deep-fiea  surirey  of   the  lower  South 

5  the  Challenger  ran  a  line  of  soundings 
t  4^"^  south  latitude.  Between  this  and 
nm  by  the  Enterprise,  the  German  ship 
in  1875^  also  executed  a  series  of  sound- 

rith  somewhat  greater  intervals  between 
of   the  two  lines  already  mentioned. 

Iiree  series  give  a  fair  idea  of  the  general 
this  part  of  the  Pacilic^  and  will  prob- 

«ufficient  for  all  purj^ises  for  some  time  to 
North  of  the  Challenger's  line,  however, 
I  entire  Pacific,  lines  of  soundings  should 
in  all  dirtH'tion^,  and  at  short  distances 

And  the  hydrographie  office  has  laid  out  a 

^  luteins  of  which  this  can  be  done  from 

time,  by  our  war  8hi]i8,  most  economically 
►ly^  to  accijmplisli  the  practical  result 

fining  the  existence  of  dangers  to  navi- 


the  deptlis  de<^rease  quite  regularly  utitil  118° 
west  is  reached,  where  the  least  depth,  t,ri62  fath- 
oms.  was  found.  Beyond  this  the  deptlis  increase 
again  quite  regularly  to  the  base  of  the  continent. 

This  rise  in  the  ocean-bed  would  point  to  the 
p*»8feible  existence  of  a  ridge  running  generally 
north  and  south,  and  limited ^  as  far  as  known,  by 
Easter  Island,  in  latitude  27^  09'  south,  longitude 
ItHJ*"  3fi'  west,  and  Dougherty  or  Keates  Island  in 
latitude  W  31'  south,  and  longitude  119"  07'  west. 
This  ridge  is  also  indicated  by  a  sounding  of  1,1300 
fathoms,  taken  by  the  Cliallenger  in  latitude  38'' 
48'  south,  longitude  112*^  HI'  vvc?8t. 

The  lines  of  soimdings  taken  by  the  Challenger 
and  the  Gazelle  fnim  1(X)*=^  to  150*  west  run  gen- 
erally parallel  tc»  that  of  the  Enterprise,  and  show 
a  remarkable  uniformity  in  the  depiths  along  the 
wime  meridian  in  the  Ijelt  of  the  South  Paoifie, 
between  latitude  40*  and  dC  soutli. 
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The  surface  temperatures  agree  with  the  results 
of  previous  ohservations  for  the  same  seasons  and 
latitudes.  It  is  to  be  regretted  that  no  tempera- 
tures below  the  siu'face  were  obtainable,  on  ac- 
count of  the  absence  of  deep-sea  thermometers ; 
but  as  the  Ekiterprise  is  a  cruising  ship  of  war, 
and  is  not  fitted  especially  for  this  kind  of  work, 
Commander  Barker  and  the  officers  are  deserving 
of  great  commendation  for  the  valuable  results 
accomplished.  When  the  specimens  of  the  bot- 
tom arrive,  they  will  be  sent  to  the  Smithsonian 
institution  for  examination  and  discussion. 

J.  R.  Babtlett. 
U.S.  hydrographic  office,  March  8. 

THE  DISTRIBUTION  OF  RAINFALL  IN  NEW 
ENGLAND,  FEB.  10-14,  1886, 

The  rainstorm  which  occiu'red  in  the  eastern 
part  of  the  United  States  between  the  10th  and 
14th  of  February  of  the  present  year  was  very 
severe  in  the  southern  part  of  New  England. 
The  amount  of  rain  surpassed  that  of  any  pre- 
ceding storm  on  record  in  that  portion  of  New 
England  where  it  was  the  greatest.  In  addition, 
there  was  a  large  quantity  of  snow  and  ice  upon 
the  ground,  which  was  melted,  and  swelled  the 
amount  of  water  pouring  into  the  rivers,  thus 
causing  most  disastrous  floods. 

The  meteorological  conditions  which  attended 
this  remarkable  rainstorm  are  deserving  of  atten- 
tion. On  the  morning  of  Feb.  11,  the  press- 
ure in  the  eastern  part  of  the  United  States  was 
unusually  high.  At  Anticosti  Island  the  barom- 
eter (reduced  to  sea-level)  indicated  80.01  inches  ; 
in  New  Ekigland  the  pressure  ranged  from  30.9 
inches  on  the  eastern  border,  to  30.6  on  the 
western  ;  while  a  trough  of  relatively  low  press- 
ure, 80.0  inches,  extended  from  the  Gulf  of 
Mexico  to  the  lake  region.  Light  rains  were 
falling  along  the  eastern  front  of  this  trough  in 
the  central  states,  heavy  rains  upon  the  Middle 
Atlantic  coast,  and  the  storm  was  just  beginning 
in  New  England.  During  the  day  a  centre  of 
depression  gradually  developed  in  the  central 
states,  and  the  pressure  began  to  fall.  The  fall 
was  very  rapid  on  the  12th  ;  and  on  the  morning 
of  the  13th  the  pressure  ranged  from  29.8  to  29.6 
inches  in  New  England,  with  the  centre  of  the 
depression,  29.45  inches,  over  Lake  Ontario. 
During  the  13th  the  storm-centre  advanced  rap- 
idly down  the  St.  Lawrence  valley,  but  the  rain- 
fall had  ceased  to  be  excessive.  On  the  12th,  the 
day  on  which  the  greatest  rainfall  was  noted,  the 
pressure  conditions  were  peculiar.  A  careful 
charting  of  the  barometric  observations  made  by 
the  U.  S.  signal  service  shows  that  in  the  morning 


a  well-developed  centre  of  low  pressure  existed 
Indiana,  moving  northerly.  lii  the  aftemooi 
secondary  depression  formed  on  the  Atlantic  coe 
which  at  ten  p.m.  was  central  at  Washington, 
seven  a.m.  of  the  18th  but  one  centre  existed, 
over  Lake  Ontario.  The  heaviest  rainfall,  the 
fore,  occurred  simultaneously  with  the  devek 
ment  of  a  secondary  barometric  depressic 
south-west  of  New  England.  In  its  developme 
the  barometer  fell  rapidly.  Between  seven  a. 
of  the  12th  and  seven  a.m.  of  the  18th,  the  f; 
was  0.54  of  an  inch  at  New  York,  0.57  at  Ne 
London,  and  0.60  at  Boston. 

No  peculiarities  were  noted  in  the  other  cod( 
tions.  The  temperature  remained  very  neai 
stationary  during  the  11th  and  12th  at  a  f( 
degrees  above  the  freezing-point,  but  roee 
the  night  of  the  I2th  and  the  morning  of  the  IS 
to  above  50<>  F. 

The  region  covered  by  the  greatest  rainf 
includes  the  states  of  Connecticut,  Rhode  Islai 
and  the  eastern  portion  of  Massachusetts, 
there  are  many  observers  of  rainfall  in  this  regi< 
it  has  been  possible  to  determine  the  distribut 
of  the  rainfall  with  considerable  approach 
accuracy.  The  special  reports  collected  by 
New  England  meteorological  society  from  < 
hundred  and  thirty-two  observers  show,  that,  i 
region  covering  more  than  one-half  of  Rh< 
Island  and  the  south-eastern  part  of  Ck)nnectic 
over  eight  inches  of  rain  fell.  The  amoi 
diminishes  rapidly  west  and  east  of  this  regi 
about  two  and  one-half  inches  having  fallen 
Cape  Cod,  and  less  than  one  inch  in  the  nor 
western  part  of  Massachusetts.  The  region 
heaviest  rainfall  is  situated  about  two  liundi 
miles  north-east  of  the  position  of  the  centre 
barometric  depression  on  the  afternoon  of  t 
12th. 

In  order  to  give  a  general  idea  of  the  extent 
territory  covered  by  the  rainfall,  the  foUowi: 
estimate  has  been  made  by  the  help  of  the  £ 
compaiiying  map.  The  estimate  includes  t 
land-surface  onlv. 


Amount  of  rainfall. 

Area  in 

square  mile 

Overs  inches 

Between  7  and  8  inches. 

750 
750 

"        6    "     7        "      

1,500 

5    "     6        '• 

1,850 

•♦         4    "     5        "      

8,750 

The  above  embraces  about  five-ninths  of 
total  area  of  the  states  of  Massachusetts,  Rt^ 


And  Connecticut,     If  we  a««iiine  that  the      report  of  Defimoml  Fitz  Gerald,  C.E.,  referring  to 
mcreosed  uniformly  within  tlie  limits  of      the  Boston  water-works:  — 

the  total  amount  of  water  which  fell  **Tl\e  water  passing  over  our  lowest  dam  in  the 


Pk  the  cloudB  upon  this  portion  of  New  Eng-  ^ret  four  days  (12th-15th)  was  5420,000;000  gal- 
fwl  exceeded  750, 000.000. ODO  gallons.  In  this  Ions,  the  equivalent  of  four  inches  of  rain  over 
iifiection  the  following  may  be  quoted  from  the      the  whole  watershed.     Tlie  maximum  flow  was 
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on  the  13th.  viz.,  2,000,000,000  gallons  in  twenty- 
four  hours,  on  seventy-eight  square  miles  of 
watershed.  We  have  no  records  sliowing  a 
greater  amount :  the  nearest  approach  was  March 
26,  1876,  when  the  freshet  was  nearly  as  great." 

The  form  of  precipitation  was  almost  wholly 
rain,  a  little  snow  or  hail  having  occurred  at  its 
beginning  at  a  few  places  only.  The  rainfall  was 
nearly  continuous  for  about  two  days  and  a  half, 
but  was  not  of  equal  severity.  Indeed,  the 
greater  part  of  the  fall  occurred  in  twenty-four 
hours,  as  is  indicated  by  the  following  table, 
which  contains  the  times  of  beginning  and  end- 
ing of  the  rain,  the  total  amount,  and  the  amount 
during  a  specified  interval  of  twenty-four  hours. 
Similar  records  could  be  given  from  many  other 
stations. 


were  duly  chronicled  by  the  daily  press ;  bnt  it  ib 
worthy  of  note,  that,  from  the  geograi^cal  posi- 
tion of  the  flooded  region,  the  damage  was  con- 
fined to  a  relatively  small  area.  The  rivers  were 
affected  only  near  their  mouths,  while  a  similar 
rainfall  in  the  northern  portion  of  New  England 
would  have  caused  wide-spread  destruction. 

The  meteorological  records  of  former  years  have 
been  consulted  for  similar  instances  of  excessire 
rainfall.  At  Providence,  which  is  in  the  area  of 
maximum  rainfall,  there  are  continuous  records 
since  1882,  kept  until  1876  by  the  late  Rev.  Dr.  Cas- 
well, and  since  that  time  by  the  city  engineer. 
There  is  no  instance  on  record  of  a  rainfall  of 
eight  inches,  though  one  exceeding  seven  inches 
was  noted  in  July,  1834;  and  during  the  week 
March  20-26,    1876,   the  amoimt  of  7.66  inches 


station. 


Time  of  beginning*. 


New  York.... 
New  London  . 
Providence. . . 

Boston 

Newburyport, 


nth,  10.80  A.M. 
nth,  6.00  A.M. 
11th,  1.00  A.M. 
nth,  7.45  A.M. 
10th,    5. 80  P.M. 


Time  of  ending. 

I8th,  noon 
18tb,    4.20  p.m. 
18th,  11.80  p.m. 
18th,   2.45  p.m. 
18th,  10.83  P.M. 


•5  2     'interval  of  24  hours  daring  heaviest  1  "*  ^ 
^2  rainfall.  \M\i^n. 


I  Inches. 
1    8.41 

I  8.98 

j  8.18 

I  5.62 

I  4.7H 


nth,  ii.ro  A.M.  to  mh,  n.oo  a.m. 
nth,  11.00  P.M.  "  12th,  n.oo  P.M. 

12th,  7.00  a.m.  ''18th,    7.00  a.m. 

nth,  n.oo  P.M.  '*  12th,  n.oo  P.M. 
nth,  9.00  P.M.  ••  12th,  9.00  P.M. 


Inches. 
i.99 

6.66 

5.65 

4.45 

I      3.80 


The  immense  amount  of  water  which  thus  fell 
in  a  few  hours  was  of  itself  amply  sufficient  to 
cause  disastrous  freshets,  but  it  was  largely  aug- 
mented by  the  snow  and  ice  on  the  ground.  Tlie 
depth  of  the  snow  at  the  beginning  of  the  rain 
has  been  variously  estimated.  In  a  few  places 
there  was  none  on  the  ground,  but  in  the  greater 
part  of  the  region  it  was  found  to  a  depth  of  from 
two  to  fifteen  inches.  This  was  wholly  melted, 
and  added  to  the  rain  as  it  forced  its  way  over  the 
frozen  ground  to  the  rivers.  The  amount  thus 
added  can  only  be  conjectured  ;  for  the  snow  was 
in  many  places  quite  compact,  and  at  the  ground 
there  was  a  thick  layer  of  ice.  Several  i)ersons 
have  independently  estimated  that  the  equivalent 
of  two  inches  of  water  was  obtained  from  the 
snow  and  ice.  This  estimate  is  not  excessive,  and 
may  be  adopted  for  the  region  where  the  rainfall 
was  greatest. 

An  amount  of  water,  therefore,  exceeding  ten 
inches  in  depth  in  the  maximum  area,  sought  the 
streams  and  caused  their  overflow,  with  disastrous 
results.  No  attempt  need  be  made  to  estimate  the 
damage  to  railways,  pubhc  highways,  manufac- 
tories, and  private  property,  the  details  of  which 


was  recorded.  It  is  probably  safe  to  say  tbat^ 
in  Rhode  Island  no  rainfall  has  been  hereto-^ 
fore  recorded  of  so  large  amount  in  a  single- 
storm,  but  there  may  be  records  of  equally  severe 
storms  in  other  parts  of  New  EIngland  ;  and  one 
which  occurred  in  Connecticut  Oct.  3  and  4,  1869, 
was  still  more  severe.*  In  tliis  storm  there  were 
reporte<i  at  Hartford  8.43,  Colebrook  8.44,  Middle- 
town  9.37,  and  Canton  12.35  inches. 

The  following  table  contains  the  total  amount-s 
recorded  by  observers  who  have  kindly  responded 
to  the  request  for  their  ol)servations.  The  accom- 
panying map  contains  the  lines  of  equal  rainfall 
drawn  from  the  ol)servations.  The  numbers  upon 
the  map  correspond  with  those  of  the  several  sta- 
tions in  the  table.  It  was  found  impracticable  to 
print  the  amount  of  rainfall  at  each  station  on  ac- 
count of  the  small  size  of  the  map.  The  line*? 
have  been  drawn  freely,  and  do  not  follow  closely 
every  individual  record.  In  charting  rainfall 
records,  which  depend  so  largely  upon  the  loca- 
tion of  gauges  and  the  local  topography,  this  is 
impossible  ;  but  it  will  be  seen,  from  a  comparison 

1  See  paper  by  James  B.  Francis,  C.E.,  in  Transaction:) 
of  the  American  society  of  engineers,  August,  1878. 
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[ues  of  the  table  with  the  lines  upon  the 
t  in  Uiie  case  the  iruli vidua  1  recarda  are 
ilrlj  repreeented. 


■t«r,  b.  ,. 
iCenin. 


>tirf, ^  .< 


St.';; 


Co6bitiiL«t« , 


S9.  .Lc^FnikiMt^r  . 
ni'  -Looa  Plain., 

'  T        ■11,5..., 


-  i    .ut^ifurd.  „. 

te,.»leJroM».... ,,. 

«7.. Milton ..,.. 

<IB..J|onsi>ii , 

<I9.  >1laaji(  ^NonofcQck  . 
70..1l?«ffP  l^ke 


S*>.  .QuJiicy 

Nl.  Rowe.. 

8-4.. Salem ,. 

SS.SouLh  Hlniibui 

»4..spritt«rai>ia.... 


(TAnoton,  c 

M..W»lib«ia..-.., 

H7-.Well»»l©y.. 

88  -  We^ttomuff h ., . 

8B.,W«*tvftle..  

1W..WlI|l«tiwtnirn 

91..WiDcbeft«r.. 

»l  S  Worctt»t«if .  a 

\  WorcMior.  h  ...... 

^     RHODE  D-LAHTD. 

«    Block  IslMd«,..  .. 

l>4..T.--n=dii'o    ,     ..,,,., 
*S    "  itPwri. 


— 

DR 

1)    . 

95* 

b 

KM. 

rnsyRrTir-UT. 

101. 

.•v.niTi4viito. 

H<,rrf..^,«     -,     ^^     _ 

'i^>C...,^. 

ID. 

IlllVi'tit 

r^*adoni 

lit. .>..-...,,. .. 

i 
1 

,^V  ',ll,i_.!   .rU!,'!.'.'*"! 

■  h  ■'.     MfKK. 

lyfl / 

nSpringm..,. 

u.** 

1 . ,, 

1 

16 

...... 

ft.22 
IM 
IM 
B.30 
7.92 

».M 
e.74 
6.3B 

a.OB 
3.» 
4.83 
4.63 
«.1T 

n.w 

S.N 

^,m 
i.fw 

4.86 
B.OQ 
9.85 

0.77 
3.S9 
0.B4 
IKSn 
3.41 
4.10 
4.7« 


WiNsiiOW  Upton. 


ifTOH^  OF  THE  GOVERNMENT 
SURVEYS, 
voT\i  of  the  topographical  department  of 
logical  survey  during  the  past  fiscal  year 
increase  of  thirty-nine  per  cent  over  tliat 
levious  season^  —  a  result  due  mainly  to 
eased  experience  and  efficiency  of  the  men 
in  its  proeecutiou.     Tlie  following  stat^ 

>  SUHoii  of  U.  S.  «lfti4l  •«rvki>. 


ment  presents  in  brief  form  the  progress  made 
during  the  past  year,^  the  area  being  given  in 
square  miles  :  Appalachian  section,  22,080  ;  Mis- 
souri, 20,000;  Cascade,  10,400;  Texas,  »,000 ; 
Arizona,  8,000 ;  Yellowstone  Park,  3,600 ;  Gold 
Belt,  2,400  ;  Massachusetts,  2,500 ;  New  Jersey, 
1,500;  total,  78,480.  Of  the  maps  intended  to 
show  the  topographic  survey  of  the  United 
States,  88,000  miles  have  already  been  completed, 
and  the  prcKif-sheets  issued,  giving  the  results  in 
Alabama,  Missouri,  Texas,  Utah,  and  Montana* 
Additional  work  of  the  department,  covering 
83,000  i^quare  miles,  is  now  in  the  engraver's 
hands,  embracing  the  following  states :  Virginia, 
West  Virginia,  Tennessee,  Missouri,  Kansa*,  New- 
Mexico,  Arizona,  Utah,  and  Nevada.  The  scale 
of  publication  of  the  survey  of  Massachusetts  and 
New  Jersey  is  about  one  mile  to  tlie  inch  :  in  the 
South  Appalachian  section.  Gold  Belt,  Yellowstone 
National  Park^  Kansas,  Missouri,  and  Texas,  two 
miles  ;  and  in  Arizona,  Oregon,  and  northern  Cal- 
ifornia, four  miles.  The  draughtsmen  of  the 
office  have  been  mainly  empfoved  upon  work  of 
the  originally  compiled  map  of  the  United  States. 
and  the  compilation  of  the  map  of  New  York  to 
serve  aa  a  basis  for  the  geologic  map. 

Major  Powell  has  juijt  received  a  collection  of 
objectA  illustrating  the  character  of  the  Oraibi 
Indians  of  north-eastern  Arizona,  consisting  of 
ancient  pottery,  war-clutjs,  ancient  clolbiug,  musi- 
cal inetrumenta,  and  the  wooden  implements  used 
by  them  in  making  fire  in  connection  with  their 
religious  rites.  Tliere  is  also  a  large  collection  of 
bone,  born,  and  stone  implements,  among  the  last 
being  many  fetiches  and  carved  animals  employed 
in  their  religious  ceremonies.  There  are  also  sev- 
eral objects  used  by  these  Indians  in  their  mar- 
riage and  funeral  rites,  the  uses  of  which  have 
been  previouisly  unknown.  The  material  gathered 
is  especially  valuable  and  interesting,  as  so  little  is 
known  of  these  Indifui  trilies  who  were  first  vis- 
ited by  Major  Powell  at>oiit  ten  ye4U^  ago. 

In  the  archeological  investigations  in  th^ 
Bouth-west,  about  the  ruins  of  Cafton  de  Chellj  in 
Arizona,  among  the  curious  things  unearthed  by 
an  exploring  party  of  the  geological  survey  were 
several  fragmentary  ears  of  coni,  with  one  com- 
plete ajid  w^ell-developed  ear.  The  latter  was 
found  in  a  grave  w^ith  a  mummifieil  child.  It 
resembles  a  common  ear  of  red  corn,  ntthough 
somewhat  smaller  ;  and  the  grains,  even  at  the 
present  time,  are  well  developed,  and  fit  closely 
over  the  entire  cob.  The  antiquity  of  tins  corn 
can  be  determined  as  far  back  as  six  hundred 
years.  The  ruins  in  which  the  corn  was  found 
are  in  the  same  state  of  preservation  as  they  were 
when  Cdronado  first  visited  this  country  in  1540. 
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The  traiii Lions  of  the  pr^eem  tnoeaT as  well  as  the 
aFcbeoIoj;pcal  evideDoes  in  connection  with  its 
discovery,  atl  attest  its  great  antiquity.  As  corn 
is  sup|>06eil  to  be  a  native  of  this  continent,  its 
discovery  under  these  peculiQT  circumstftnces  will 
aid  in  throwing  conniderabJe  light  on  Its  origin 
and  hiBtory. 

HEALTH  OF  NEW   YORK   DURING    FEB- 
RUARY, 

On  fhe  opposite  page  will  be  found  a  graphic 
represenbition  of  tlie  daily  mortality  in  the  city  of 
New  York  for  the  month  of  February,  iogetbef 
with  certain  niefeorolcigical  data  for  the  sarae 
period.  The  deaths  are  those  from  aJI  causes* 
those  frooi  a  few  of  the  prominent  causes  which 
are  constantly  at  work  in  all  populous  centres, 
and  those  of  children  under  five  years  of  age. 
Thesie  statistics  are  furnished  to  Seiefice  through 
the  courtesy  of  Dr.  John  T.  Nagle,  of  the  board  of 
health.  The  large  number  of  those  who  die  after 
having  just  commenced  to  live  is  a  etriking  fea- 
ture here,  as  it  is  in  all  reports  of  mortality.  That 
the  number  is  as  low  as  it  is,  is  accounted  for  by 
the  few  deaths  which  at  this  season  of  the  year 
are  caused  by  diarrhoea  1  affections ;  for  seven 
days  in  the  month  there  having  been  no  deaths 
due  to  this  form  of  disease,  and  in  eleven  days 
only  one  death  each  day,  wldle  the  highest  was 
hut  two  deaths.  When  the  spring  has  fairly  set 
iKj  and  the  w^arni  days  appear,  we  shall  expect  to 
see  this  condition  change,  the  diaea^e  assuming  a 
more  prominent  place  among  the  death  factors, 
until,  during  the  intense  heat  of  the  midsummer, 
it  will  overtop  them  all,  and  carry  off  its  victims 
by  the  scores.  Scarlet-fever  w^as,  d  uring  the  month , 
a  little  more  active  as  a  cause  of  death  than  the 
diarrhoeal  diseases  ;  and  yet  the  difference  w^as  so 
slight  that  the  lines  representing  the  mortality 
from  these  two  affections  cross  each  other  repeat- 
edly, and  often  coincide.  Consumption  occupies 
the  most  prominent  position  in  the  diagram,  —  a 
disease  which  hm  prevailed  in  all  communities  for 
ages,  and  which  has  been  the  subject  of  as  much 
study  and  ex jjeri mental  research  as,  perhaps »  any 
disease  which  affects  the  human  race,  and  yet  one 
which  stiM  ravages  the  world,  and  appears  only 
in  a  slight  degree  to  l*e  amenable  to  treatment. 
Much  has  been  done  by  sanitarians  to  point  out 
the  influences  under  which  it  thrives,  aud  the 
means  to  be  adopted  to  lessen  its  prevalence  ;  and 
it  is  more  than  probable,  that,  if  the  advice  which 
has  been  so  freely  given  were  to  be  put  into  prac- 
tice, the  number  of  deaths  would  be  greatly  re- 
duced- 

The  meteorological  data  are  obtained  from  the 


observatory  in  Central  Park,  Uirough  the  kimio^^ 
of  Director  Daniel  Draper,  Ph.D.  The  instnin^enU 
from  which  these  observations  are  rn 
fifty-three  feet  above  the  ground,  an- 
feet  above  the  sea.  The  daily  mean  huiwiUilv  i« 
obtained  from  readingt*  taken  at  seven  a,E.,  twr» 
and  nine  p.m.  The  *  rainfall  *  recorded  on  tlie  4th 
as  .10  of  an  inch  was  in  reality  5  inches  of  sno«: 
the  .01  of  an  inch  on  the  <Jth  was  also  snow,  wWct 
fell  u>  the  amount  of  onenjuarter  of  an  incli 
These,  as  is  usual,  have  been  reduced  to  wat*?r. 
and  so  recorded,  February  will  he  remembenii 
as  a  month  in  which  the  thermometer  fell  to  i 
very  low  point,  —4°  F.  on  the  5th  ;  while  on  ih<* 
previous  day  it  was  at  0^,  and  on  the  6th  hut  ihret  | 
degrees  above  that  point. 


RAILROAD   TRANSPORTATION 

Mr.  Hadley's  book  deserves  high  praise.    It  b  ] 
clear,  scholarly,  well  wTitten,  well  arranged,  teni' 
perate  and  impartial,  and  yet  vigorous  and  ool-l 
spoken.       It  supplies   a  need   which   Mr,  C.  F«J 
Adam8''8  Inxik  on  railroads  filled  with  great,  even| 
though  incomplete,    success,  for  mattars  as  the 
stood  ten  years  ago,—  the  need  of  a  compact 
cussion  of  what  the  railroad  problem  is,  and  wfc 
it  means.    It  gives  a  brief  history  of  the  growth  « 
the  railroad  system,  jxpints  out  the  problems  and 
evils  that  are  now*  before  us,  and  discusses  lli4 
solutions    and    remedies.      Tliere    are    excellen 
chapters  on  the  railroad  experience  of  other  i 
tries,  mid  abundant  references  to  the  literature  i 
the  subjetTt,     Tlie  Ijook  may  be  strongly  recon 
mended,  both  to  those  w^ho  are  specially  intenste 
in  railroads  and  the  railw^ay  pn>blem.  and  to  tlK 
general  reader  who  wishes  to  infonn  himself 
one  of  the  most  imixirtant  of  public  questions, 
is  much  to  be  wished  that  studies  of  this  kin4 
should  be  read,  and  not  only  read,  but   bought; 
We  have  by  ftir  not  enough  of   intelligent 
careful  investigation  of  our  induHtrial  and  i.H>litica 
problems  ;  and  it  is  n  regrettable  fact  that  the  [lublj 
cation  of  such  investigations  has  not  been  found 
as  a  rale,  to  lie  pnjfitable  to  the  publishing-hou 
not  to  mention  tlie  authors.     The  growing  imp 
tanee  of  such  questions,   the  arousing  of  publ|| 
attention    to    them,    the    bicreasing    number 
thoughtful  men  who  wish  information,  ought 
give  a  widening  circle  of  readers  of  books  like  ] 
Had  ley's. 

Tlie  most  important  conclusion  which  the  reader 
w^ho  approaches  the  problem   through  this 
will  reach  —  the  concUision  which  enforces  it 
on  anyone  who  gives  intelligent  study  to  the  sub 

Railroad  transportation^  itt  hUiory  and  ii»  fcMMu 
Artbvb  T.  EjLDLrf ,    New  York.  Putnam,  IJlfiS.    1P« 
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ject,  but  which,  unfortunately,  has  impreesed  it- 
self but  little  on  the  public  mind — is,  that  there 
is  no  one  solution  of  the  railroad  problem,  and  no 
one  remedy  for  the  evils  which  exist.  The  prob- 
lem is  a  vast  and  complicated  one :  in  truth,  there 
is  not  any  one  problem.  There  are  a  number  of 
different  problems :  and  it  is  not  the  least  of  the 
merits  of  this  book  that  it  clearly  distinguishes 
them.  Perhai)s  the  best  part  of  the  book  is  the 
discussion  of  the  most  difficult  of  them  all,  — the 
question  of  railroad-rates.  Mr.  Hadley  makes 
a  plea,  unanswerable  in  its  essentials,  in  favor  of 
the  much-maligned  and  much-abused  principle  of 
charging  *  what  the  traffic  will  bear.' 

Some  things  we  have  learned  on  these  prob- 
lems ;  but  a  great  deal  more  must  be  learned,  and 
learned  cliiefly  from  experience,  before  the  rail- 
road system  settles  down  into  a  permanent  form. 
For  example,  it  is  pretty  well  agreed,  even  in  this 
land  of  non-interference,  that  government  regula- 
tion in  some  form  is  desirable.  Almost  every 
state  in  the  union  lias  its  railroad  commission. 
But  how  far  public  interference  shall  go,  is  quite 
an  open  question.  There  are  those  who  believe 
that  it  should  go  far.  and  that  the  tendency  is  and 
should  be  toward  eventual  state  ownership  and 
management.  German  economists  have  adopted 
this  view  pretty  generally,  and  they  have  follow- 
ers in  this  country.  They  may  be  right ;  but  ex- 
perience up  to  the  present  time  is  by  no  means 
clear  in  favor  of  their  view.  Mr.  Hadley,  in  his 
chapters  on  the  railroad  experience  of  European 
countries,  and  especially  in  his  concluding  cliapter 
on  the  results  of  state  railroad  management,  sliows 
that,  even  in  continental  Europe,  the  question  of 
state  railroads  is  by  no  means  settled.  Only  in 
Prussia  is  state  management  an  established  fact, 
and  ai)parently  a  success.  But  in  Prussia  tlie  con- 
ditions are  i>eculiarly  favorable;  and  even  there 
the  future  must  l)e  awaited,  l>efore  we  can  judge 
of  the  system.  How  far  public  regulation  can  go 
and  ouglit  to  go  in  this  country,  at  the  present 
time,  is  still  more  an  open  question.  Mr.  Hadley 
evidently  believes  that  a  federal  railroad  commis- 
sion is  pretty  sure  to  come  in  the  futiu*e,  and  be- 
lieves it  to  be  desirable.  But  he  does  not  commit 
liimself  as  to  the  extent  of  the  powers  it  should 
have,  although  he  presents  strong  reasons  for  its 
having,  at  least  at  first,  only  advisory,  and  not 
judicial  or  administrative  powers. 

In  his  chapter  on  competition  and  combination, 
Mr.  Hadley  expresses  strongly  his  opinion  that  the 
economic  principles  which  apply  to  most  forma  of 
proiluction  and  trade  do  not  apply  to  railroads. 
In  fact,  he  says  that  the  law  of  comi>etition,  as 
laid  down  by  Ricardo  and  his  followers,  is  *  false 
in  theory,'  so  far  as  railroads  are  concerned.     I 


must  confess  that  this  seems  to  me  to  beofro^ 
straining  the  matter.  Whether  one  conaideiB  the 
theory  to  be  false,  depends  very  much  on  whit 
is  one's  conception  of  it.  Correctly  stated,  the 
theory  of  Ricardo  and  of  '  orthodox'  economistB, 
simply  says  that,  given  such  and  such  premisa, 
such  and  such  conclusions  follow.  If  the  prem- 
ises do  not  correspond  to  facts,  the  theory  does  noc 
apply.  Perhaps  it '  breaks  down ;'  but  does  it  be- 
come 'false  in  theory'?  No  doubt  the  inremiseB 
correspond,  in  important  respects,  to  facts,  in  a 
leas  degree  in  the  case  of  railroads  than  in  almoat 
any  other  branch  of  industry.  The  theory,  then, 
fails  to  apply  in  a  corresponding  d^ree,  and  we 
must  approach  the  economic  problem  from  other 
points  of  view.  But  Mr.  Hadley  himself  pointB 
out  that  the  theory  is  by  no  means  without  iti 
force  and  application,  even  in  railroad  matten. 
He  tells  us  in  one  place  that,  '*  where  the  profitB 
of  an  existing  concern  are  high  enough  to  teoifl 
it,  a  competitor  will  come  into  the  field"  (p.  103^ 
and  refers  to  the  West  shore  road  as  a  conq[»CQ- 
ous  instance.  And  elsewhere  he  tells  us  that 
when  the  legislature  of  Wisconsin,  by  the  Potter 
law,  fixed  rates  at  unremimerative  figures,  rail- 
road construction  stopped,  facilities  on  existing 
roads  could  not  be  kept  up,  and  the  state  was  com- 
pelled to  repeal  the  law.  **The  laws  of  trade 
could  not  be  violated  with  impunity  "  (p.  135).  Are 
not  these  applications  of  Ricardoan  laws,  at  least 
after  some  rough  fashion?  No  doubt  we  cannot 
solve  all  economic  problems  by  these  laws,  and  no 
doubt,  in  some  directions,  the  development  of  in- 
dustry in  modem  times  requires  us  to  apply  them 
more  and  more  cautiously.  But  we  should  not 
therefore  throw  them  entirely  overboard,  as  if 
they  did  not  yield  us  any  help  at  all. 

But  this  is  a  question  wliich  interests  chiefly  tltf 
economic  student :  and  perhaps,  after  all,  it  is  only 
a  question  of  choice  of  language.  Tliere  is  no 
ground  for  substantial  difference  with  what  Mr. 
Hadley  has  to  say  in  his  chapter  on  competition 
and  combination.  There,  and  tlux)ughout  the 
book,  are  the  marks  of  thorough  study  and  clear- 
headed thinking.  F.  W.  Taussig. 

MINOR  BOOK  NOTICES. 

Reitteerinnerungen  awt  Algerien  und  Tunis.    Von  Dr.  ^• 
EoBiCLT.    Frankfurt-am- Main,  Di>«fertrej7, 1885.   8". 

It  is  curious  to  contrast  this  ponderons  and 
thoroughly  scientific  work  of  a  Qerman  physician 
with  that  of  the  vivacious  Monsieur  Melon,  which 
we  noticed  some  time  ago,  —  the  one  so  chatty  and 
superficial,  the  other  so  dull  and  accurate.  ^^^ 
read  the  Frenchman's  book,  and  cast  it  away  with- 
out the  slightest  thought  of  ever  looking  a*  '* 
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Ir©  laid  l>r.  Kobelt's  volume  aside  with 
Btion  of  referring  to  it  whenever  any 
I  want^  concerning  Algeria  ami  Tunis. 
\  the  Germans  have  a  lack  of  perspective. 
'  of  them  a  fact  is  a  facti  to  l)e  investi- 
recotded  :  and  their  books  are  therefore 
nrying  in  the  extreme.  But,  after  all| 
work.  They  accomplish  results  which 
Ite  been  i:Dd  never  will  be  accomplished 
eneh  method  of  grabbing  at  wliatever 
ue  and  entertaining^,  and  flinging  the 
pmptuously  aside.  In  the  present  volume 
•  has  done  his  work  conFcieDtiou*'ly  and 
OTS  of  it  are  dreary  reading  ;  but  there 
f  intere*!»ting  ehiipters.  Especially  worthy 
are  three  chapters  on  the  ethnology  of 
tries  \iailed.  —  the  eighth,  on  Algeria  and 
bitants ;  the  eleventh,  dealing  with  the 
and  the  tweoty-third,  on  the  Tunisians. 
wajB  xyia  MarseilleB ;  and  the  first  cbap- 
ibitig  that  city,  is  one  of  the  very  best  in 
In  shorty  American  travellers  who  in- 
ing  up  their  journey ings  would  do  well 
ill  Home  measure  the  methods  of  Dr. 
The  volume  is  well  illustrated,  both  with 
pha  of  scenery  and  of  natives.  It  con- 
on  appendix  of  considerable  value, 
Boettger,  describing  the  reptiles  and 
i  collected  by  the  author  in  North  Africa, 
be  lack  of  an  index,  the  volume  is  defl* 
that  it  contains  no  map.  This  is  the 
ll)e  regretted,  as  the  learned  doctor's  route 
Imeans  easy  to  follow  on  any  but  a  recent 
map  of  Algeria  and  Tunis,  and  recent 
I  maps  of  those  regions  are  to  be  found  in 
;inlry  only  in  our  larger  libraries. 

'  Roman  chronology  *  Dr,  HolRapfel  aimn 
ng  Roman  dates,   as  commonly  jj:iven. 
lite  procesH,  wliiclt.  at  least  as  reganlM  the 
ates,  is  certainly  its  own  best  refutation. 
\  also  with  the  various  Roman  eras  in  eiir- 
\  among  the  ancients.   Finally,  he  attempts 
detailed  account  of  "  the  course  of  the 
ilendar  down  ti»  the  time  of  Caesar's  re- 
in 1B59,  Theodor  Mommsen,  guided  by  a 
1  good  seu&et  which  Dr.   Holzapfel  hardly 
dealt  with   all   thest*  questiuns   in    his 
m  chronology.*      Tlirmgh   in  many  details 
[liirn*s  conrlusitms  can  no  longer  he  accepted, 
regnrdn  the  chronological  significance 
Ippointment  of  a  dictator  cUtvi  pgernh' 
is  etill  true  that  MonunB*.»n'8  Ixiok  b  the 
the  subject.     The  cardinal  fault  of  Dr. 
^I'a   work   is,  that  it   is   inextricably   in- 
1  without  the  Tiiiremitting  lalxjr  of 


constant  reference  to  what  has  been  written  by 
others.  The  reader  is  distressed  by  a  needless  chat- 
ter of  controversy,  which  seems  to  indicate  that 
Dr.  Holzapfel  does  not  sufficiently  truiit  his  own 
conclusions.  All  who  are  not  actually  bearing  the 
brunt  of  the  chronological  fray  will  find  this  liook 
uniefreshing  and  confusing  ;  and  thoi^e  who  are 
well  read  in  the  wliole  subject  may  well  |*ause 
before  tormenting  themselves  with  our  author's 
argumentations.  The  book  is  conspicuously  lack- 
ing in  neatness  of  stalement.  There  is  no  sense 
of  proportion,  no  prospective.  The  *  peasants' 
calendar  '  and  the  business  yeai*  of  ten  months  are 
practically  ignored.  And  yet  what  could  be  of 
more  importance  than  the  former,  in  any  account 
of  the  conditions  which  made  Caesar*B  reformed 
calendar  a  pofisibility  as  well  ajs  a  necessity  ?  It  is 
to  be  laniented  that  Dr.  Holzapfel  could  not  tind 
time  to  make  bis  IkkiIc  both  shorter  and  more  com- 
plete.  This  *  Koman  chronology,'  with  its  tediously 
paraded  controversies  and  it^  sopliomoric  list  of 
emendations,  ostentatiously  placed  at  the  end,  is 
an  overgrown  *■  doctor's  dissertation  *  rattier  than  a 
desirable  book  of  reference. 

A  texl-bocn  of  inorganic  rAeiwMfry.  By  VtOT&R  vox 
RiCBTKR.  Antborlzed  traufllatiou  by  Edirar  F.  Sttittb. 
^d  AmertcaD  from  the  4th  O'ertuttii  ed.  Ptulad^lphla^ 
BtakiJttfnK  1»^.    J6*. 

Tbat  Professor  Smith's  translation  of  Richter'g 
useful  text-book  of  inorganic  chemistxy  has  passed 
to  a  second  edition,  is  perhaps  sufficient  testimony 
to  its  value.  Much  has  been  rewritten,  and  some 
new  matter  incorporated  ;  but  the  work  would 
have  gained  in  clearness  and  smoothness  if  more 
attention  had  l»een  paid  to  the  rendering  of  the 
eense,  rather  than  the  phraseology,  of  the  original. 

spectrum  amtlffiiM,  Bf  Sir  Hrwby  E.  Roscok.  Ith  ed.  by 
tbe  author  mad  by  Arthur  Hcbufiter.  Ph.D.,  F.RS. 
New  York,  MacmfUniu  l««*«-    ^^ 

The  fourth  edition  of  Roscoe's  *  Lectures  on 
sj^ectrum  analysis/  wholly  revised,  almost  wholly 
rewritten,  and  including  concise  accounts  of  such 
recent  advances  of  importance  in  sjiectroseopy  as 
lend  themselves  to  popular  treatment,  follows 
closely  the  plan  and  arrangetoent  of  its  pre^leces- 
sors,  and  appears  in  the  s^me  elegant  guise.  The 
character  and  scope  of  the  work  are  too  well 
known  to  need  extended  comment. 

ST.  PETERSBURG  LETTER. 
On  the  11th  of  February  there  waa  a  special 
meeting  of  the  Geographical  society,  in  honor  of 
N.  M.  Prjevalsky.  The  large  hall  of  the  Michael 
palace*  where  the  meeting  was  heM,  was  crowded 
by  a  distinguished  audience.  In  a  short  pi'elim- 
inary  address,  the  vice-president,  P.  P.  Semenow, 
spoke  of  the  merits  of  the  traveller,  a^d  reminded 


262 


SCIEISICE. 


[Vol.  VII.,  No.  163 


bis  hearers  that  in  his  absence  this  time,  Pr  jevalsky 
had  received  two  of  the  highest  honors  conferred 
on  travellers,  —  the  Vega  medal  of  Sweden,  and 
the  gold  medal  of  the  Italian  geographical  society. 

It  is  impossible  to  gee  and  hear  the  celebrated 
traveller  without  being  struck  with  his  fitness  to 
do  so  difficult  and  extraordinary  a  work.  With 
an  iron  constitution,  a  rare  force  of  will,  the  still 
rarer  faculty  to  command,  and  communicate  his 
enthusiasm  to  the  picked  men  who  followed  him, 
it  was  possible  for  the  small  band  of  twenty  Rus- 
sians to  explore  tbousands  of  miles  in  the  heart  of 
Asia,  on  the  highest  plateaus  of  our  globe,  amid 
the  greatest  hardships  and  often  dangers. 

In  going  to  so  distant  a  country  and  one  so  diffi- 
cult to  explore,  the  personal  comforts  of  the  trav- 
ellers had  to  be  sacrificed,  their  stock  of  food 
consisting  of  dzamba  (wheat  or  barley  flour  roasted) 
and  brick-tea,  animal  food  being  fimiished  by  the 
chase.  Their  principal  tmggage  consisted  of  arms 
and  ammunition,  as  their  safety,  as  well  as  the 
success  of  their  zoological  collections,  was  depend- 
ent upon  them.  Perhaps  the  greatest  hardship 
encountered  by  the  expedition  was  the  want  of 
good  fuel  with  which  to  warm  themselves,  cook 
their  food,  and  make  tea.  The  greater  part  of 
the  countries  traversed  is  treeless,  and  dried  dimg 
the  only  fuel.  This  is  tolerable  in  winter,  spring, 
and  autumn,  when  the  wind  is  from  the  north. 
Then  Thibet  is  generally  dry  :  but  in  summer  it 
rains  nearly  every  day,  and  snows  sometimes,  and 
the  air  is  rather  humid. 

The  principal  results  of  this  fourth  expedition 
of  Prjevalsky  consist  in  an  extension  of  the  sur- 
veys westward  from  north-eastern  Thibet  to  coun- 
tries absolutely  unknown.  Now  they  are  con- 
nected by  lines  of  surveys  eastward  to  Prjevalsky's 
former  road-surveys,  northward  to  Lake  Lop-Nor, 
and  westward  to  the  existing  Russian  and  English 
surveys  in  Chinese  Turkestan.  This  expedition 
has  proved  that  very  high  chains  of  mountains, 
with  peaks  over  twenty  thousand  feet  high,  rise 
southward  from  the  lower  northern  plateaus  of 
high  Asia  (as  ZaTdam,  the  basin  of  the  Tarim,  etc.), 
and  that  these  mountains  trend  from  went  to  east, 
there  being  no  meridional  chains.  There  are  no 
large  glaciers  in  the  greater  part  of  these  moun- 
tains, but  there  are  enormous  ones  on  the  norihem 
slope  of  the  Kiria  chain  (so  named  from  the  city 
and  oasis  at  their  foot,  in  Chinese  Turkestan). 

The  annual  commencement  of  the  St.  Peters- 
burg university  was  held  Feb.  20,  in  the  large 
university  hall.  The  report  was  read  by  Professor 
Wassiliewsky,  and  began,  as  usual,  with  necro- 
logical  notes  on  deceased  professors  or  honorary 
members  of  the  university.  The  chief  remarks 
were  devoted  to  the  celebrated  historian  of  Russia, 


Professor  Kostomarow.  and  to  N.  W.  Kalatschow, 
an  eminent  archeologist.  Statistical  notices  fol- 
lowed. The  number  of  students  by  faculties,  waH, 
compared  with  the  last  two  years  — 


Tear. 


1S84 
1885 
1886 


Matbe- 
matical. 


584 
4H5 
581 


iloo-           ' 

6?! 

—  « 

aatical. 

5& 

Law. 

Totals. 

Natural 

«o 

•SI 

sciences.! 

1 

H 

^i 

5«8      ' 

258 

57 

884 

2,246 

tiia    \ 

268 

76 

906 

2,2M2 

487      1 

1 

252 

79 

981 

2,2M) 

It  is  seen  from  this  table  that  the  university  lias 
a  large  number  of  students  ;  and  this  is  the  more 
remarkable,  since  it  has  no  medical  faculty,  and 
this  faculty  in  other  Russian  universities  has  more 
than  one-third  of  all  the  students.  Tlie  most 
notable  feature  of  the  clianges  in  the  last  two 
years  is  the  increase  in  the  number  of  law  stu- 
dents. By  far  the  larger  number  of  Russian  stu- 
dents, after  passing  their  examinations,  enter  the 
state  service ;  and  law  studies  are  preferred,  av 
giving  a  better  opening  than  the  other  faculties. 
The  decrease  of  the  students  in  natural  science  is 
caused  by  the  easier  admission  into  the  Medico- 
cliirurgical  academy  and  higher  technical  schools. 
A  few  years  ago  this  academy  abolished  its  first 
two  *  courses,*  which  gave  a  general  preparation 
in  natural  sciences,  retaining  only  the  last  three 
special  courses.  Thus  the  medical  students  were 
compelled  first  to  enter  one  of  the  Russian  univer- 
sities ;  and  the  medical  faculty  at  Moscow,  and 
the  section  of  natural  sciences  at  St.  Petei-sburg, 
were  crowded  far  beyond  their  available  room 
and  means  of  their  existing  museums  and  labo- 
ratories. The  return  to  the  old  system  at  the 
Medico-chinirgical  academy,  and  the  somewhat 
easier  admission  at  some  of  the  technical  schools, 
have  freed  the  university  of  a  great  numl>er  of 
such  students,  to  the  profit  of  the  others. 

Then  followed  a  lecbire  by  Professor  Wotakof, 
"On  the  cooling  of  the  globe  in  connection  with 
the  distribution  of  tem[)eratures  in  the  solid  crust 
of  the  globe  and  the  ocean;"  after  which  the 
rector,  Professor  Andrelewj-ky,  mentioiieil  the 
medals  and  other  marks  of  distinction  received 
by  the  students.  Besides  tliCKe,  the  university 
awarded  one  of  the  Tljenkow  premiums  of  five 
hundred  rubles  to  P.  T.  Brounov,  for  his  works 
on  cyclones  and  anticyclones  hi  Russia,  one  of 
which  has  been  printed  in  the  PrcK'eedings  of  the 
Oeograpliical  society. 

It  is  interesting  to  mention  a  feature  of  Ruasian 
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life  which   i§  developed   nowhere  so 

;  St.  Ppt^^rsbiirg  :  it  is  the  large  number 
who  rw*f»ive  •8ti[M>nd8  '  (acholai'ahipB). 
p'foiirth  of  the  wtudentn  (In  all,  577)  re- 
lllar  scholarships :  and.  as  those  of  the 
excludeci  from  them,  the  percentage 
[higher  in  the  three  later  years.  The 
of  the  university*  in  1885  were 
i  and  tliirty-five  thousand  nibles. 


NOTES  AND  NEWS. 

\  W.  C.  Winslow,  429  Beacon  Street, 
urer  and  vice-president  of  the  Egypt 
fond  for  America,  writes  as  frdlowa  : 
luabte  labors  of  our  society  in  the  Delta 
ully  resumed  in  December,  Tlie 
of  1883-^4  and  IH^'^t-S.j,  for  classical, 
and  bibUtaJ  elucidation  and  iIluBlralion, 
lax  to  8cholar?i  and  to  a  hirge  portion  of 
Bg  public.  The  work  is  in  the  hands  of 
but  the^e  latiors  cannot  go  on  without 
Kopport,  To  those  who  contribute  so 
ira  as  Hve  dollars  the  elaborate  memoir 
m,  annual  reports,  etc,  are  sent.  Tlie 
lucmtis'  (forty  plates  and  plans)  is  in 
;  *  Tam»  11/  (Zoan)  wiH  follow.  The 
the  committee  all  give  their  services 
lly.  To  all  interested  a  circular  and 
krmation  will  be  gladly  fumi&hed  by  the 

winter  habitat  of  the  mackerel  is  not  yet 
ascertained.  It  is  interesting,  tlie  re  fore, 
llpOQ  record  the  fact,  noted  in  the  cir- 
iJie  Boston  flab  bureau  of  March  5^  that 
>ner  Fitz  J»  Babson  of  Gloucester  was 
a  heavy  sea  on  the  27th  of  February, 
out  twenty  rnfles  north  of  Cieorges 
IHien  the  water  had  disappeared,  eight 
were  found  flipping  alKiut  the  deck, 
g  mackerel  fl«*et  is  l^eing  titled  out  some- 
Ijer  than  has  been  usual  in  former  years, 
;t  of  thi**  indication  of  tbe  proximity  of 
erei  schtxils  to  the  coast. 
onimlttee  of  geologists  and  imturalists 
ibscriptiona  to  a  monument  t43  Oswald 
boee  death  two  years  and  a  half  ago 
work  of  one  of  the  most  eminent 
of  this  century.  It  will  take  the  form 
\i  on  a  stone  pedestal^  to  be  placed 
in  the  Botanic  garden  at  Zurich, 
d  dollars  are  rlesireil^  and  those  wiU- 
tribute  are  invited  to  send  their  con- 
to  Dr.  C.  Schroter.  Professor,  Hot- 
bafore  the  firBt  of  May  next,  or  to 


the   editor  of  Seience,  47  Lafayette  Place,   New 
Yorkt  who  will  see  that  they  are  forwarded. 

—  Dr.  Austin  Flint,  tbe  most  celehrate<J  of 
American  physicians,  died  in  New  York,  March 
13,  aged  seventy-four.  Pi'obahly  no  one  person 
has  ever  exerted  so  great  an  influence  in  medical 
education,  and  in  the  medical  profession  of  Amer- 
ica, as  has  Dr.  Flint  through  his  text-b<Toks  and 
teachings. 

—  Profesiior  Ward's  *  Sketch  of  paleolx>tany  * 
(Fifth  antmal  report,  U.S,  geol.  surv.)  is  an  excel- 
lent work,  and  one  to  which  tbe  title  does  not  do 
justice,  Tlie  work  compriscH  biogiiii)hical  sketches 
of  twenty-two  of  the  most  eminent  leaders  of  the 
science,  followed  by  a  'sketch*  of  the  early  his- 
tory and  sulieefpient  progress  of  paleobotany, 
whicli  must  have  involved  a  large  amount  of 
labor.  A  f ter  this  follows  a  discussion  of  the  classifi- 
cation of  fossil  botany.  Between  eight  and  nine 
thousand  speitieti  of  fossil  plants  are  now  known, 
two  of  which  are  from  the  Cambrian,  nearly 
fifteen  liundred  from  the  carbon  if  ercms,  and  over 
three  thousand  from  tlie  miocene,  with  only  sixty- 
nine  from  the  trias.  and  less  than  fotu^  lumdred 
older  than  I  he  carboniferous.  In  his  mtroductory 
remarks  iijjon  the  inter-relation  of  geoii>gy,  jialeo- 
botany,  and  iMntany,  the  author  expresi*ew  sui'prise 
tliat  the  mutual  dejiendence  of  botany  and  paleo> 
Iwjtany  has  received  so  little  recognition  among 
scientific  men,  and  presents  the  importance  of 
studying  fossil  and  living  plants  together.  Cer- 
tainly with  this  view  every  naturalist  ought  hear- 
tily to  concur.  What  ht'  complaint*  of  in  fossil 
Ijotany  ha^  been  unfortunately  too  true  in  other 
branches  of  paleontology. 

^  Mr.  (iill>ert's  refjort  on  the  *  Topographic 
features  of  lake  shores,'  in  the  *  Fifth  annual  re- 
I>ort  of  the  geological  survey/  is  of  especial 
interest  from  the  author's  wide  e3q>erience  on  the 
*  fossil  *  ghore-lines  of  the  evaporated  lakes  of  the 
Great  Basin,  and  from  his  studies  of  the  former 
expansion  of  Lake  Oularit>,  now  in  [irogress.  The 
several  to]xigi'aphic  forms  are  well  defined,  and 
illustrated  by  ma(js  and  views.  The  plates  of  the 
Cup  Butte  and  other  portions  of  the  old  Bonne- 
vUle  Bhore-line  in  Utali  are  paiticularly  valuable. 
A  large  share  of  shore- work  is  attributed  to  the 
waves  and  littoral  cun^nts  of  great  storms,  just 
as  the  greater  jwirt  of  river-channel  toi>ography  is 
iletermined  by  the  heavy  and  exceptional  floods. 
The  liars  at  the  v^^estern  end  of  Lake  Superior  are 
adduce<l  in  illustration  of  the  statement  that  the 
greatest  waves,  and  not  the  prevailing  winds,  of 
a  shore,  will  define  its  topography. 

—  Mr.  Westwood  Oliver,  with  the  as^istanoe  of 
a  number  of  astronomers,  has  in  preparatioD  a 
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practical  manual  of  *  Astronomical  work  for 
amateurs/  the  aim  of  which  will  be  to  help  the 
possessors  of  limited  instrumental  means  to  turn 
t]ieir  attention  to  astronomical  researches  of  real 
scientific  utility,  special  attention  being  directed 
to  the  comparatively  new  fields  of  spectroscopy 
and  celestial  photography.  The  book  will  be  pub- 
lished by  Messrs.  Longmans  &  Co.  Mr.  Oliver, 
in  the  mean  time,  invites  suggestions  from  prac- 
tical workers,  which  may  be  sent  to  him  at  Loch- 
winnoch,  Scotland. 

—  *  The  weather  journal  *  (Cincinnati,  S.  S,  Boss- 
ier) is  the  title  of  a  new  weekly  paper  to  be  de- 
voted to  the  general  meteorology  of  the  eastern 
Unite<l  States,  illustrated  by  tri-daily  charts  of 
the  movements  of  the  atmosphere  and  tlie  distri- 
bution of  atmospheric  pressure  and  temperature. 

—  The  wealth  and  richness  of  the  illustrations 
of  Mr.  I.  C.  Russeirs  *  Recent  glaciers  of  the 
United  States'  (Fifth  annual  report,  U.  S.  geol. 
sm-v.)  wotdd  alone  give  his  work  value,  but  they 
serve  only  to  embellish  what  without  them  is  a 
very  interesting  treatise.  Some  of  the  engravings 
of  Mounts  Shasta  and  Dana  are  especially  strik- 
ing. One  is  sur)>rised  to  learn  of  the  extent  to 
which  glaciers  occur  in  the  United  States  through- 
out the  northern  Sierra  Nevada  and  Rocky  moun- 
tains, while  in  the  Cascade  Mountains  are  numer- 
ous ones,  flowing  through  narrow  defiles  and 
over  precipices,  and,  as  the  author  says,  by  no 
means  unworthy  of  comparison  with  the  ice-fields 
of  Switzerland  and  Scandinavia.  In  Alaska  the 
catalogue  is  still  further  extended,  embracing 
numerous  examples  of  alpine  glaciers  as  magnifi- 
cent as  any  in  the  world. 

—  Pi'ofessor  Chamberlin's  paper,  in  the  *  Fifth 
annual  rejwrt  of  the  U.  S.  geological  survey,'  on 
artesian  wells,  is  one  that  cannot  help  but  be  of 
practical  value.  It  was  the  author's  aim  to  in- 
clude in  convenient  form  such  information  rela- 
tive to  the  qualifying  conditions  of  artesian  wells 
as  may  be  capable  of  brief,  general  statement, 
and  may  seem  to  be  serviceable  alike  to  citizen, 
driller,  and  geologist ;  and  he  has  evidently  suc- 
ceeded. 

—  Some  novel  and  interesting  applications  of 
inst4intaneous  photography  to  the  stutly  of  the 
movements  of  the  heart  and  intestines  have  re- 
cently been  made  by  Dr.  W.  G.  Thompson. 
Photographs  of  rabbits',  pigeons',  cats',  and  frogs' 
hearts  were  made  in  different  stages  of  systole  and 
diastole,  showing  the  action  more  clearly  and  ac- 
curately than  is  possible  by  other  methods.  In 
addition  to  the  value  of  such  in  physiological 
teaching,  the  most  practical    application  of  the 


method  will  be  the  illustration  of  the  chang 
the  form  of  the  heart  and  intestines  produce 
drugs ;  and  the  author  believes  the  process 
be  further  extended  to  the  study  of  the  con 
tions  of  the  stomach,  bladder,  and  diaphn 
and  other  viscera. 


LETTERS  TO  THE  EDITOR 

t%  Corre9pondent8  are  req^eattd  to  be  a»  brief  a»  pouible 
wrUer'9  name  (m  in  all  caae9  req^ired  a»  proof  of  good  fait 

The  trade  in  spurious  Mexican  antiquiti 

A  NOTE  supplementary  to  my  paper  on  Mei 
pottery,  published  in  your  issue  of  Feb.  19,  nu 
of  interest  to  a  number  of  readers. 

The  fradulent  specimens  referred  to  reach 
country  in  two  ways,  —  through  the  agenc; 
travellers  who  purchased  them  in  Me^oo, 
through  traders  who  ship  them  to  New  Toi 
large  lots.  From  recent  observations  I  have  ree 
the  conclusion  that  there  are  now  in  the  collec 
of  this  country  specimens  valued  at  many  thout 
of  dollars,  yet  which,  since  they  are  f  raudalen 
in  every  way  vicious,  are  not  worth  the  troul 
breaking  up  and  casting  away.  Peru  is  hardl; 
fully  represented,  as  the  factories  in  that  col 
have  been  at  work  for  a  number  of  years. 

The  detection  of  modem  work  is  in  many  ct 
difficult  matter,  but  in  others  a  decision  is  < 
reached.  With  reference  to  the  Peruvian  frau 
may  be  taken  for  granted  that  new-Io<^ing  i 
mens  are  new,  and,  besides,  that  many  old-ap 
in^  pieces  are  new.  If  exterior  appearances  ai 
suificient  to  satisfy  the  collector  as  to  the  aj 
suspected  pieces,  let  him  break  some  very  nai 
necked* vessel,  eiUier  of  the  light  terra- cotta  coloi 
of  the  black  ware,  and  he  will  probably  find  th£ 
inside  is  innocent  of  any  stain  of  age. 

I  may  add  that  objects  of  stone  from  both  of 
countries  need  careful  inspection. 

W.  H.  Hoi 
WashiDgtOQ,  D.C. 

The  anachronisms  of  pictures. 

The  articles  of  Professors  Holder  and  Lock 
{Science,  vii.  220  and  242)  remind  me  of  what  I 
many  years  ago  in  one  of  the  ladies'  magazines 
picture  of  the  embarkation  of  the  Pilgrims 
Delft  Haven,  with  steamships  at  anchor  in  the 
An  enterprising  artist !  —  only  about  two  huB 
years  ahead  of  his  time,  and  the  picture  prol 
'  drawn  bv  our  artist  on  the  spot.'  C. 

Homer,  N.Y. 


Is  the  dodo  an  extinct  bird? 

It  is  very  improbable  that  the  dodo  has  been  f 
in  the  Samoan  Islands,  alive  or  fossil.  It  inhal 
the  islands  of  Mauritius  and  Bourbon  in  the  In 
Ocean.  The  bird  alluded  to  by  Mr.  Hopkins  as 
living  in  Samoa  is  probably  the  Didunculus,  a  s 
men  of  which  I  well  remember  in  the  collectic 
Sir  William  Jardine,  the  famous  ornithologist. 
William  thought  the  Didunculus  was  idli^  to 
dodo  and  the  pigeon.  W.  S.  Symoki 

The  camp,  Sunningdaie,  Feb.  89. 
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\frtSWS  OF  ECONOMISTS  ON  THE  SILVER 

PROBLEM. 

I. 

W«AT  Inws  Plu»ii)cl  eongnFS  fnact,  rpgiilntiriK 

[  ih*  »f  silver  at  the  fHHF»'int  jiii'HMreV    To 

^^:-  1.  nakeilly  put,  I  aiu  nhli^e<l  tn  atiBWor 

1  do  not  know.    The  rotison  I  tlo  not  know  is, 

I  am  not  in  |MiBsesFion  of  the  minirtt*  knowl- 

Fedigc  iiect«Bar>^  to  enable  me  to  give  a  satisfnrtory 

r  to  the  question.     It  is  extremely  necessary 

I  to  the  laoooth  and  orderly  cour^f•  ot  huainrss  that 

ttrt?  current  doUur,  when  measured   in  terms  of 

I  Imiuaii   lal»or,    should   \wcy   as  Httle   as  possible 

frum  year  to  yt^ar  and  from  j^eneration  to  jrener- 

^c)fn.     If  wi-  conipcire  Ihe  vahie  of  the  goki  in  a 

pild  d<»lhir  with  the  vahie  of  the  silver  tn  a  silver 

doHiir*  we  shall  dml  that  the  former,  instead  of 

l«?mg  et|ual  to  f»r  \em  than  tlie  latter,  a^i  it  was  up 

to  IHTS.  18  twenty-five  per  eent  greater.     Taking 

gohl  iMi  n,  standard,  the  vaUte  of  the  silver  in  a 

dollar  has  fallen  twenty  per  cent.     Taking  silver 

Ml  the  standard,  gold  has  apt>reeiated  twenty-live 

p«T  cent.     If  the  silver  dollar  ih  the  least  variable 

OOP,  th»*n  silver  coinage  should  be  free,  provided 

thiU  the  proper  quantity  of  silver  is  put  into  the 

dnlUr :    otlierwise  gold  nhould  be   the  Kl^mdard, 

Thus  the  first  question  which  meets  us  is  whether 

t|i»«iiiilvor  or  the  gold  standard  is  the  least  varialtle, 

w  i  ired  in  terms  i>f  human  lalmr. 

-  13  a  question  of  fart,  to  Ix^  ftettle<l  not 
by  f^R^njlation  or  by  abstract  reasoning,  but  l>y  a 
isfvful  and  exhaustive  analysis  of  manufactures, 
prk^cw  wages,  and  industrj%  not  only  in  this 
comstiy«  hut  in  the  leading  countries  of  the 
world.  Without  this  analyauj,  nothing  I  could 
•s?  <m  the  subject  would  be  final.  It  would 
tak«  me  a  yejir,  and  would  retiuire  help  from 
%  l^reat  number  of  experts,  to  make  the  neces- 
mry  Btatistieal  investigation  :  and  I  have  not  the 
tinie  to  dothi8.  When  considering  the  problem,  I 
fpel  as  if  on  bi>anl  a  ship  in  a  narrow ehannel,  on  u 
dark  night,  listening  to  a  discussion  among  the  sail- 
or«  fiB  fo  whether  they  shall  fiti^T  t<»  the  right  or 
l^^  1  .  ask  me  what  they  shall  do,  1  answer, 

Ihu  1}  way  I  se**  to  ]m>cee«l  is  to  take  sound- 

ing fruin  j»rjLnt  to  point  until  they  determine,  as 
Douiy   UM    [)«ia6ible,    where   the    im'ddle    of    the 


channel  is,  and  then  to  follow  it  as  closely  aa 
they  can. 

Have  T,  then,  no  impression  or  views  whatever 
an  the  subject?  I  reply,  that  I  luive  no  views  so 
well  foiuided  hut  tluit  I  would  like  bt^tter  cnics 
before  advising  action.  My  impresgions  I  am 
ready  to  give,  with  the  prtjviso  that  I  retain  the 
right  to  reverse  them  to-morniw  if  any  new 
light  of  a  nature  to  change  them  is  tljr«»\vn  uu  the 
stdtject. 

Firstly,  to  begin  witli  liie  mibjeut  in  its  inoiip 
remote  and  general  liearings,  1  am  of  *tpinion  thai 
a  dollar  comjwjsed  of  a  tixetl  weight  of  either  of 
the  precious  metals  will  not  serve  the  puriKiseg  of 
the  world's  busiuess  indefinit4*h%  Tlie  incnr'a«f> 
of  wealth  must,  it  seems  to  me,  make  gold  more 
valuable^  unless  the  supply  is  coutinually  in- 
creased. Without  lieing  a  I  tie  tii  give  im  exhaus- 
tive investigation  of  the  subject,  the  im[nt«»iuu 
which  I  have  derivi?<l  from  statistical  tallies  is, 
that  the  consumption  of  gold  in  the  arts  the 
wt^rld  over  is  now  fully  equal  to  tlie  annual 
»u]>]ily,  and  is  continually  increasing.  If  the  lat- 
ter is  not  increased,  the  former  will  s|K*edily 
exceed  it,  and  then  the  st<wk  of  gold  on  hiiiid, 
and  available  for  money,  will  slowly  diminish. 
Tlie  necessary  result  wiD  l>e  an  appreciation  harni- 
fid  to  the  stantiard. 

Secondly,  although  I  look  upon  this  apprecia- 
tion as  ine vital >le  at  some  future  time,  tlie  weight 
of  evidence  seems  to  me  to  he  in  favor  of  the 
view  that  it  has  not  yet  couimenced,  or  at  hnist 
has  not  tidtt^n  place  in  a  serious  degree.  It  Is  true 
that  this  statement  runs  counter  to  the  impresfc-ions 
which  erne  derives  from  tables  of  prices,  and 
es[»ecia!ly  from  the  tabU^s  pntilib^bLiI  fr«tin  time  to 
time  by  the  Ijondon  Evonumiat ;  hut  there  is  a 
defect  in  these  tables  which  has  not  Ix'cn  sufli- 
ciently  taken  account  of.  The  prices  are  moetly 
thos*»  of  metals,  grains,  and  other  couiparalively 
raw  materials,  which  are  made  and  sold  on  a 
large  scale.  Now.  the  proiluetion  of  tht^se  stajilcs 
has  lieen  enomtously  increasc*d  in  bite  years  by 
the  o|>ening-up  of  new  sources  of  supply,  and  the 
invention  of  improved  methods  of  extraction  and 
production.  Besides,  they  represent  but  a  small 
fraction  of  the  total  product  of  human  labor. 
They  cannot,  therefore,  afford  us  the  re<piiied 
basis  of  comparison, 

W^iat  we  should  principtdly  deix?nd  ujxai  are 
those  articles  in  wlioee  production  no  great  im- 
provemcBt  has  been  made.    We  should  idso  take 
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them  in  proportion  to  the  quantitieB  produced  or 
consumed.  About  a  year  ago  I  made  an  approxi- 
mate determination  of  this  kind,  with  the  follow- 
ing result :  a  certain  collection  of  the  necessaries 
of  life,  representing  a  nearly  fixed  amount  of 
human  labor,  had  the  following  values  at  different 
periods : '  — 

la  1876  tbft  oolleotion  was  worth  $111.66 
"  1880    "  *•  "       "  W.«7 

"  1884    ••  »'  **       ♦»        101.M 

Assuming  that  the  absolute  value  of  the  above- 
mentioned  collection  of  the  necessaries  of  life, 
measured  in  terms  of  human  labor,  remains  in- 
variable, and  that  it  is  the  standard  dollar  which 
changes  value,  then  we  see  that  the  latter  did 
really  appreciate  between  1876  and  1880,  but 
slightly  depreciated  between  1880  and  1884. 

Another  test  is  afforded  by  the  price  of  a  house, 
because,  taking  it  altogether,  it  requires  as  much 
labor  to  build  a  house  now  as  it  did  ten  or  twenty 
years  ago.  So  far  as  I  can  learn,  the  cost  of  such 
a  building  is  higher  now  than  it  was  ten  years 
ago,  and  has  not  diminished  any  for  several  years 
past.  I  conclude,  therefore,  that  house-builders 
in  general  can,  on  the  average,  earn  as  many 
standard  gold  dollars  now  in  a  day  as  they  ever 
did. 

A  third  test  is  afforded  by  the  rate  of  wages. 
Professor  Hadley's  *  Connecticut  labor  rejwrt' 
shows  that  in  Connecticut  the  rate  of  wages  was 
the  same  in  1885  as  in  1880:  hence  Connecticut 
operatives  earn  as  many  gold  dollars  now  as  they 
did  in  1880. 

Up  to  the  present  time  we  have  actually  had 
the  gold  standard,  since  the  value  of  our  silver 
dollars  has  been  kept  up  to  that  standard  by 
restricting  their  coinage.  Were  we  to  make  the 
coinage  of  silver  free  on  the  present  basis,  it  would 
cause  a  sudden  and  disastrous  fall  of  twenty  \yer 
cent  in  the  standartl.  It  is  clear  to  me  that  this 
should  not  be  |)erniitted.  If  any  more  silver  is 
coined,  each  dollar  should  contain  a  tlollar's  worth 
of  metal,  as  measured  by  the  standard  which  has 
I)revailed  during  the  pa«t  ten  years ;  that  is,  the 
dollar  should  contain  about  520  grains  of  standard 
or  468  of  pure  silver.  I  think  all  parties  might 
well  agree  on  this  jwlicy  for  the  present.  But 
they  should  all  unite  in  demanding  tlie  creation 
of  a  government  commission,  composed  of  men 
wholly  above  the  ordinary  influence  of  politics, 
to  determine  how  the  standard  dollar  is  actually 
changing  when  compared  with  human  labor,  and 
to  make  known  the  results  of  their  investigation 
from  time  to  time.  Simon  Newcomb. 

>  The  table  on  which  this  is  founded  is  giren  in  my  Prin- 
ciples of  political  economy,  p.  211. 


n. 

The  so-caUed '  silver  question  *  is  one  of  the  mort 
complicated  and  difficult  issues  in  our  politics  now 
pressing  for  solution.  It  has  excited  an  immense 
amount  of  debate  which  has  been  partisan  and 
ignorant,  even  beyond  the  ordinary  run  of  political 
discussion.  This  arises  from  a  number  of  dream- 
stances,  two  of  which  are  especially  important; 
viz.,  (1)  that  the  decision  of  the  matter  invobes 
pecimiary  interests  of  enormons  extent,  and  (2) 
that  some  of  the  most  important  facts  neceseair 
to  an  intelligent  decision  are  not  attainable  by  any 
means  now  within  our  reach.  The  lack  of  accu- 
rate knowledge  has  led  many  to  indulge  in  tbe 
most  unwarranted  flights  of  fancy,  while  the  feel- 
ing that  one  line  of  action  or  the  other  might  in- 
terfere with  vested  interests  has  lent  the  peraonal 
element  so  visible  in  all  debates  on  the  subject 

I  can  do  but  little,  in  the  space  accorded  me, 
toward  discussing  the  question  in  its  broader  as- 
pect, and  shall  therefore  limit  myself  to  a  critidsin 
of  some  of  the  most  common  arguments  advanced 
by  those  who  oppose  the  re-establishment  in  this 
and  other  countries  of  the  so-called  double  stand- 
ard. 

1.  The  attempt  is  made,  by  those  who  oppose  the 
re-establishment  of  the  so-called  double  standard, 
to  cast  a  slur  upon  their  opponents  by  representing 
them  as  quacks  who  desire  to  try  dangerous  ex- 
periments on  the  body  of  a  healthy  patient   This 
is  very  good  rhetoric,  but  very  poor  science.    It  is 
only  within  about  fifteen  years  that  any  general 
experiment  has  been  made  in  the  civilized  world  to 
substitute  a  single  gold  standard  for  the  so-called 
double  standard.     Since  that  time  it  would  seem 
as  if  there  were  but  one  phenomenon  common  to 
all  civilized  nations,  and  that  is,  commercial  and 
industrial  depression,  —  depression  in  which  pro- 
tection   and   free-trade  countries,  republics  and 
monarchies,  small  and  large  states,  manufactur- 
ing   and    agricultural  communities,   have   alike 
share<l.    Labor  difficulties,  agricultural  ruin,  com- 
mercial decay,  form  the  subject  of  numerous  re- 
l)ort8  and  commissions  in  all  European  countries. 
In  a  woni,  the  patient  is  not  in  a  healthy  condi- 
tion at  all.     In  fact,  it  would  appear,  on  a  clo^e 
examination,  as  if  he  were  in  a  very  bad  way  in- 
deed ;  and  it  is  not  by  any  means  clear  that  his 
present  8a<l  state  is  not  greatly  aggravated  by  the 
attempt  which  the  gold  doctors  made  some  fifteen 
years  ago  to  discard    the    treatment   which  had 
prevailed  in  this  sphere  for  centuries  previous. 
So  far.  then,  from  being  open  to  the  charge  of 
wishing  to  make  unnecessary  experiments,  the 
silver  doctors  may  claim  that  they  merely  ask  for 
a  return  to  a  course  of  life  under  which  the  in- 
dustry of  the  world  had  developed  up  to  1870, 
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I  fnJl  in  pricv  siiiirt*  mir  !t»i;^iH- 
r  jjHrrotuientiy  st^llinK  »t  ii*  U>vv 
^been  ret^ordrd,  even  in  tlio  oxri'|>- 
Jy,  1870.  The  lowrst  i«>int  t^vrr 
Jver  panic  of  1H7<;  fnr  n  few  dnvH 
iuncf ;  but  sinro  Hi'i>U»ml)Oi\  IHHri. 
^niained  ulxtut  or  a  litUt*  M^i^^ 
liter  words,  piiver  litw  falk^n  ubouL 
Incn*  ainiH*  t!n*  art  uf  187H  wuh 
jUJOsa^l  e<fi<*t  of  thiit  iegiHlntion, 
teen  pr<Kkieed,  nnd  the  act  on^lil 
I  on  the  ground  that  thi*  coiimgo 
year  can  prevent  the  dec^line  in 

IT. 

|ld,  however,  by  some,  ttiat  Lliiti 
be  of  silver  is  a  de<!linc  rt'lntivi  ly 
I  Umt  since  the  valui-w  of  articIcH 
liave  alsofiilten,  relntiv  ely  to  j^oUl, 
net  declare  that  the  viiluf  of  j^cild 
id  that  the  value  of  ailver  hiiK  nut 

one  can  deny,  ilmU  when  ^old 
fchie  of  i^jld  in  inereiisi-d  :  that 
pi  when  the  mipply  of  ^old  wiia 
|,  OR  in  the  panic  year  of  JHTiT. 
pi,  that  there  m  any  evidence  to 
pll  of  prices  mnce  1873  h&n  becni 
h  of  gold.  liM  liu8  lieeri  iiMMertcHl, 
br  jmrcha^ng-power  owtiig  to  a 
Mkb  not  nec7e«feitmly  tijiply  any 
|Kia  t4)  the  ficarcity  of  ^old  for 
Fxo  aay  thai,  becsiuiie  priced  rise 
prcaler  or  l«i^  c|uantity  of  mcstal- 
\  of  bein^  uacd,  is,  in  my  ofiinion, 
csooooiaic  error.  U  certaJnly 
ifliiMn  habits  t4  tlie  c^ufii- 
llWIule  imponble  to  offer  full 
pa  Vesper  in  favor  of  my  position, 
*  mj  idcaa  in  a  fii^M^taJ  way. 

giveii  time  are  qttile  aa  much 

^MOliaidL  ^*Ib  a  «ai»  of  tma- 


teiu|>oniJry  cuu»e«.  Hut  \urietU«*i  of  etiHllt-iti** 
vic<w.  by  wbirh  n^nnln  are  ejiehnuMed  (igidUMt  mt^U 
other  witliont  the  une  of  mrtnlKt*  ior  even  tin|i«ir) 
nmney*  continue  iti  piTiuiment  %\m\  I  etin  only 
uH'ntion  one  of  theiie  hy  wiiy  of  ilhif»triiMnn«  thu 
rheek  HVHteui.  l{i*«vivlnM  $in,<MHt  hi  looney,  mw 
u  nuinufm*1in<er  of  cotton  goodK,  1  deponll  If  to 
luy  order  in  i%  luink.  When  1  witid  to  |Hiy 
It  for  raw*^  cotton,  1  tH^nil  hint  ii  i-beck  for 
illO.rHMn  n  now  ownn  the  ri^fld  tii  druw  the 
ile|Mi«4it.  jind  he  jinvN  i*  hy  n  elieeU  for  #IUJH)(I  for 
uinrhinery  ;  and  iJ  and  K  follow  the  Manic  nielh<Nl 
of  payment.  DuriuK  thh  prtN^mUiti^  no  n»oney 
hnii  biH«n  druwn,  hut  the  tle|KiMit  nerveil  ai  the 
Uu^tM  for  tranNa<*tionN  to  the  imiHunt  of,  ftt^rha|i«i, 
|irin,tKH)  or  nir^re.  The  check,  um  a  cr4*illi-devle»% 
wn»  pun^hai*in>(-jKiwer,  and,  when  ufferccl  fcir 
Ko*»«Ih»  alfrvted  prje<«m  an  nnjeh  iiM  th»'  otfer  of 
t;oJd  woyhl  have  done  ;  andi  a>»  triin>gietiooM  hi 
cream*  with  the  j;rowih  of  weaUli  and  [w^ptdrdion, 
(((mkIm  are  i^xchan^cd  for  each  other  without  the 
UMc  of  rnf)n<*y  by  Auch  din  iet^n  un  i]u*  ehi<eU  mid 
clearinK'houtM*  HyHU'in.throiiieh  the  aid  of  bankM,  tf> 
A  HurpriHinic  amount.  In  New  Vork  alone,  a^tuMU 
are  exclmni^ed  for  wich  other  annually  through 
the  cbmrinf^'houae,  of  a  value  nmch  ifn^ter  than 
tliat  r»f  the  wliole  iiatJonat  debt  of  tlie  Hnltitfl 
Htat^fi  {t\u*  mini  exduMive  of  chmrhiK'hiriim*  but- 
ikucim,  whk'b  are  |Niid  in  money),  witliout  the  line 
of  a  «liiKle  cent  of  money,  either  ifold,  nilver,  nr 
pafier.  Tbi*  i*hriwx,  l/riefly,  how  atmunl  It  in  to  mij^ 
pime  that  the  amount  <jf  ^r>ld  outebt  to  ineretiiM*  Ut 
frrr^iM rrtion  tit  the  nit-nHiM*  of  tti»|aitatiofi  nr  wealth  i 
for  in  |*ro**ii**ronj*  y«rani  the  cl«<aririK»  in'Tcaiat  s 
that  ia,  th**  mk^tp  tJM»  i^otkIa  U*  U^  ejtclianKe*l^  the 
luore  th4<  Kyaieiii  k  liaid,  I  (mnmit  have  iqai'-e  hi 
Ibhi  |A|a*r  Uj  diaeiMM  tlik  In  full,  fi*fr  refer  l/t  tint 
inrmwmltgome  id  Urn  ayaUm  uo  Hie  c^/otiuefil  4if 
Kufupia* 

WiMl  I  wiaii  to  mminU  h,  ilmi  tkm  Wval  (nT 
l^riom  dapaiKk  n^  mAielf  urn  Um  jlMllllity  of 
laoDiT,  Bor  ao  mO^  Mil  cia  bolli  €oaMmA,  mmI 
tiMt  m  di>tt<lga  hi  |yici»  ttoa  awl  taiflff  rtwunpi  to 
tfai^HMtitf  a€  mmmf.  I  l«ave  w^mftd  0m$f  Uf 
ifcwiia      tktm  mm  wmmj  <41^t  tmnm  *4  emdH 

-tiTg-.  papv  mmmf,  mmihmdi  m4ll  (m  'CnMlZ 

all  l^ta  a  gpaai  laiiaaara  an  pri^*^     tf  tjtif*^ 
liS^mm  iiagia  pktmtmmm.ikm 


wm     bavlli 
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not  be  80  great.  AU  agree  that  we  have  not  yet  found 
an  ideal  standard  in  this  respect.  Every  material 
which  has  ever  been  adopted  as  money  variee  in 
value  continually,  either  falling  or  rising,  and  thus 
causing  a  consequent  shifting  of  property  from  the 
hands  of  one  class  to  another,  and  practically  pro- 
ducing the  same  results  as  a  contraction  or  infla- 
tion of  the  money-supply.  We  must  choose,  then, 
l)etween  an  appreciating  or  depreciating  standard, 
between  a  policy  of  contraction  or  ono  of  inflation. 
This  is  purely  a  practical  question,  and  is  one 
mainly  of  degree.  A  high  degree  of  inflation  may 
be  more  injurious  than  alow  degree  of  ccmtractioii. 
But  as  between  a  ten  per  cent  oontraotioD,  for  in- 
stance, and  a  ten  per  cent  inflation,  of  the  world's 
metallic  currency  at  the  present  time,  I  have  no 
hesitation  in  giving  it  as  my  opinion  tiiat  the 
former  would  be  of  enormously  greater  damage  to 
our  modem  society  than  the  latter.  This  is,  of 
course,  a  very  different  question  from  that  involved 
in  the  contraction  or  inflation  of  the  paper  cur- 
rency of  a  single  country. 

A  system  of  contraction,  an  appreciating  world 
currency,  means,  under  ordinary  circumstances, 
a  w(»*ld-wide  industrial  depression.  It  means  an  in- 
creasing burden  of  debt,  *<t]ie  cherishing  of  a  for- 
tune made  at  the  expense  of  a  fortune  making,*'  the 
encouragement  of  the  non-productive  at  the  expense 
of  the  productive  classes,  the  injuring  of  those 
who  live  by  current  labor  for  the  benefit  of  those 
living  on  past  labor,  the  giving  to  the  past  a  firm 
grip  on  the  throat  of  the  present ;  it  means,  in  a 
word,  stagnation  of  business,  idleness  and  poverty, 
to  the  full  extent  of  the  influence  of  changes  in 
tlie  currency  on  trade  and  industry. 

4.  It  is  claimed  that  such  an  inflation  of  the 
currency  as  would  result  from  a  return  to  the 
double  standard  would  injure  the  wage-receiving 
class.  There  is  little  doubt  that  the  laborers 
would  be  among  the  last  classes  in  the  conmiunity 
to  adapt  themselves  to  the  inevitable  change 
Incident  to  an  inflation  of  tlie  currency.  Wages 
would  be  among  the  last  things  to  rise.  Still  there 
are  worse  things  than  a  failure  of  wages  to  rise 
correspondingly  to  rise  in  cost  of  living  ;  as,  for 
instance,  falling  wages,  and  diminishing  oppor- 
tunity to  rc?ceive  any  wages  at  all,  which  has  been 
rather  a  characteristic  of  the  last  dozen  years  the 
world  over. 

5.  It  is  sometimes  said,  that,  if  we  are  to  go 
bock  to  a  double  standard,  we  should  at  least  take 
the  market  ratio  now  prevailing,  and  increase  the 
amount  of  the  silver  in  the  dollar  proportionally. 
This  would  not  be  advisable,  for  the  simple  fact 
that  it  is  highly  probable  that  much  of  the  present 
depreciation  of  silver,  if  we  allow  that  it  has  depre- 
ciated at  all,  is  owing  to  the  fact  that  it  has  been 


discarded  from  the  circulation.  Restoring  i 
old  'i^ace  Jofj  the  side  of  gold  wiU  tend  to  \ 
its  value,  and  to  adopt  the  ratio  now  pre^ 
would  be  likely  to  prove  a  gross  mistake.  I 
a  due  respect  for  pecuniary  oUigations, 
proper  regard  for  the  facts  of  history,  woul( 
any  such  oompromiae. 

6.  finally,  we  may  say  that  the  whole  qi 
is  discussed  too  much  from  the  supposed  imn 
effect  of  a  restoration  of  silver,  and  not  c 
from  its  permanent  tendencies.  It  is  claimi 
a  return  to  a  double  standard  will  end  in  i 
mercial  crisiB,  in  which  values  will  be  enon 
disturbed,  and  the  whole  industrial  world ' 
thrown  into  confusion.  Even  if  this  be  g 
it  does  not  by  any  means  prove  that  we 
not  return  to  the  old  system,  since  the  evil 
of  continuing  the  present  policy  may  be  in 
greater.  Stagnation  of  business,  increase  < 
dens  on  the  productive  classes,  by  a  coi 
appreciation  of  debts,  are  likely  to  prov< 
ruinous  by  far  to  national  welfare  than  the 
lation,  disturbance  of  value,  and  scaling  oi 
incident  to  the  comparatively  slight  ii 
which  would  follow  a  restoration  of  the 
standard,  even  at  tlie  old  ratio,  provided  i 
general.  E.  J.  Ji 

in. 

1.  It  was  supposed  by  many  people  that 
of  Feb.  28,  1878,  by  the  terms  of  which  th 
ent  coinage  of  silver  dollars  is  continued, 
keep  up  the  price  of  silver,  which  by  th 
had  fallen  from  the  old  and  normal  price  o 
60d.  per  ounce  (English  standard,  37-40  1 
52  9-16d.,  indicating  a  change  in  the  ratio  < 
to  silver  from  about  1 :  15.5  to  1 :  17.92.  Of 
the  Bland  bill  was  not  passed  solely  by  cc 
men  who  had  this  opinion,'  since  it  was  als 
cated  by  inflationists  and  silver-owners.  Bi: 
pose  to  address  those  who,  without  any  in 
or  pecuniary  interest  involved,  believe  t 
use  of  silver  on  a  large  scale  by  the  Unites 
is  desirable.  These  are  honest  people,  and 
something  else  than  invective.  They  1 
that  the  action  of  the  United  States  wo 
somewhat  in  restoring  the  value  of  silv 
they  felt,  and  still  feel,  that  the  disuse  o 
was  a  great  calamity  to  the  vast  world  of  i 
here  and  abroad. 

Now,  what  has  been  the  effect  on  the  v 
silver,  of  the  coinage  of  $24,000,000  a  year 
United  States  since  1878  ?  Has  it  raised  tb 
of  silver  ?    No,  not  in  the  least.     On  the  « 

1  I  have  given  somewhat  folly  the  reaaons  whiol 
about  the  passage  of  this  act,  in  my  History  of  bimel 
the  United  States,  obap.  ziii. 
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land  and  at  the  ^reat  banks  of  the  continent.  As 
every  banker  knows,  whenever  there  is  an  evident 
disposition  to  draw  gold  from  the  bank  reserves 
of  Europe,  the  withdrawals  of  B\iec\e  lower  the 
proportion  of  the  reserves  to  the  immediate  lia- 
bilities (which  are,  except  at  the  Bank  of  France, 
chiefly  deposits).  This  alteration  requires  such  an 
increase  in  the  rate  of  discount  as  will  ward  off 
some  of  the  demands  for  new  loans,  and  allow  the 
stream  of  matiuing  loans  to  All  up  the  reserves. 
The  rise  in  the  bank-rate  is'  an  evidence  of  a  fear 
that  the  gold  reserve  is  too  low,  or  may  fall  too 
low.  Tlie  London  financial  market  is  the  chief 
one  of  the  world,  and  the  Bank  of  England  rate  is 
its  sensitive  barometer.  What  were  the  facts?  In 
the  four  years  from  1874  to  1877  (inclusive),  during 
which  year  silver  fell  so  exceptionally,  the  rate  of 
discount  at  the  Bank  of  England  averaged  3 1-8  per 
cent.  There  was  no  evidence  whatever  of  a  diffi- 
culty on  the  part  of  any  great  iMUik  in  keeping  a 
plentiful  supply  of  gold  in  its  cash  reserves  ;  and 
yet  during  this  time  Germany  was  supplying  her- 
self with  $400,000,000  of  gold  to  carry  out  her  cur- 
rency reform,  and  France  was  accumulating  about 
$180,000,000,  in  addition  to  her  previous  stock,  in 
order  to  resume  specie  payments  (Dec.  81,  1877). 

It  may  be  said  in  reply  that  the  rate  of  discount 
does  not  depend  on  the  supply  of  money,  but  on 
the  supply  of  loanable  funds.  This,  in  the  long- 
run,  is  true  ;  but  if,  during  this  period,  there  had 
lx?en  any  scarcity  of  gold,  any  deficiency  of  the 
quantity  in  comparison  with  the  demand  for  it,  it 
is  inconceivable  that  during  the  process  of  *  grasp- 
ing' for  it  there  should  have  l)een  no  serious 
change  in  the  rates  of  discount. 

5.  Not  only  does  there  api^ear  to  be  no  evidence 
of  a  scarcity  of  gold  sinc^e  1873,  as  sliown  by  the 
absence  of  any  difficulty  exi)erienced  by  the  banks 
in  collecting  and  keeping  sufficient  reserves  (while 
in  the  United  States  never  in  the  liistory  of  the 
national  banks  have  they  held  larger  gold  reserves 
than  of  late),  but  the  facts  of  the  i)nxluction  of  gold 
since  1850  give  every  reason  to  HUi)i>o8e  that  there 
is  an  abundance  now  in  existence.  The  facts  of 
l)roduction  may  be  briefly  summed  up  as  follows :  — 


[000,000  OMITTED. 1 


Period. 


Gold.      ,  Per  cent. 


1408-1850  ;      $8,314 
18M-18f8  4,283 

Total  $7,547 


43  9 
M.l 

100. 


Silver. 

$6,742 
2.318 

$9,06^1 


Per  cent. 

74.4 
25.6 


100. 


It  will  api)ear  from  this  that  in  the  33  years 
since  1850,  and  to  1884,  not  only  was  the  produc- 


tion of  gold  equal  to  all  that  produced  in  tl 
years  from  the  discovery  of  America  to  185 
it  was  even  greater  by  almost  a  third.  Ani 
more  than  probable  that  the  existing  stock*  i 
was  not  only  doubled,  but  one-half  more 
doubled.  To  1840  the  annual  production  ol 
was  about  $14,000,000,  roughly  speaking  :  in 
1850,  $88,000,000  ;  while  in  1881-1884  it  ave 
about  $100,000,000.  In  the  exceptional  yea 
tween  18«'!K)  and  1860  the  production  was  g 
than  it  is  now  ;  but  it  is  still  two  and  a  half 
what  it  was  in  1848. 

In  short,  there  is  not  the  least  doubt  in  my 
that  this  very  abundance  of  gold  was  tlie  ca 
the  fall  in  the  value  of  silver.  Both  metals 
in  use  for  money,  when  the  better  became 
plentiful,  it  dn)ve  the  poorer  out  of  use,  —  j 
steel  rails  are  driving  out  iron  rails  on  our  rail 
—  l)ecause  gold  is  a  better  and  more  reliable  t 
exchange  than  silver.  On  the  ground,  ther 
of  a  scarcity  of  gold,  there  is  no  reason  wha 
in  my  opinion,  why  the  coinage  of  silver  s 
be  continued.  The  theory  that  there  is  a  va 
created  by  the  lack  of  gold,  and  which  mi 
fllled  by  the  coinage  of  silver  in  order  to  pi 
prices  from  falling,  is  certainly  not  tenable. 

6.  The  fall  of  prices  can  be  explained  by  c 
>vholly  independent  of  the  quantity  of  gc 
existence,  and  connected  with  the  contracti 
credit,  the  fall  of  profits  due  to  increased  c( 
tition  in  certain  branches  of  industry,  large 
duction,  and  the  introduction  of  new  processc 
improved  machinery;  and,  unless  it  wereabsol 
certain  that  the  silver  men  were  correct,  it  woi 
a  bold  and  unwarranted  act  of  theirs,  on  the  bt 
a  mere  fanciful  supposition  in  regard  to  the 
ness  of  gold,  to  experiment  on  the  finances 
great  country  when  a  blunder  might  involve 
ter  to  our  whole  business  prosperity.  To  le 
to  a  single  silver  standard,  on  the  mere  theor 
gold  lias  *  gone  up,'  is  a  piece  of  statesma 
which  should  be  treated  with  unequivocal 
demnation.  Even  before  we  come  to  the 
silver  standard,  the  uncertainty  in  regard  to 
the  future  may  bring  forth,  caused  by  the  ci 
ued  coinage  of  silver  dollars,  is  injurious 
legitimate  business  calculations.  Uncertain! 
distrust  destroy  all  initiative.  The  silver-i 
doctors  are  dealing  with  a  very  comphcated  ( 
ism,  and,  if  their  diagnosis  is  incorrect,  persii 
in  their  nido  treatment  will  be  of  serious  dc 
to  the  financial  Ixxly. 

J.  Laurence  L.\uc 

1  Newinarch  estimates  the  existing  stock  In  1848  at 
000,000  of  gold,  and  $3,880,000,000  of  silver.  Such  esti 
however,  are  only  of  the  nature  of  guesses:  there  i 
ing  accurate  about  them. 
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spleen  dill  head;  tht»  M^pntid,  aJi  p^c«*pt  inn  ally  ugly 
Swiss,  with  a  head  'that  left  a  pM-wi  rleal  U^  W 
desired  ; '  the  thirds  an  average  moriul  of  Mnlinai^' 
api>earanee.  Among  the  inmates  of  the  asyhiin 
wajs  a  \MKtr  deaf -mute  of  the  naine  of  Meyntre, 
hlind  from  his  hirth.  hut  highly  iiupressinnahle, 
and  quick  to  distinguish  hetween  Bliapi'ft  that  con- 
formed to  his  ideal  of  the  l>eautiful  and  tluise  that 
did  not.  The  fe<?ling  of  a  defortiiwl  or  inutilaletJ 
ntan.  for  inHtance,  would  sometimes  draw  from 
him  Higns  of  compas^irm  anil  Fvm]>athy  :  at  others* 
!*trange  grioiares  and  nrcx*king  laughter.  On  iM^ing 
told  to  rxauiine  the  thret*  visitors,  Meystre  showed 
great  adminititi»  for  the  Swrdo ;  but,  on  fiaBsmg 
U^  the  Hwi»»,  lie  f*eemed  greatly  aniuw^d,  indulged 
in  liii?  uHUal  inrnrking  laughter*  and  hy  Ids  geHlnre.s 
made  it  understo<Ml  that  he  thought  the  man  had 
no  l.«i*'k  to  hiH  head,  whieh  he  Kt^mod  to  ronsider 
an  excellent  joke.  The  n'widt  of  the  thinl  exami- 
nation was  negative.  It  produced  no  sign  either 
of  satisfaction  or  displeiwjure. 

These  fact**  seem  to  show,  and  in  Professor 
Boret*8  opinion  prove  beyond  a  lioubt,  that,  so  far 
OB  the  *  human  form  divine  *  is  eoncenied,  the 
blind  p069e88  the  same  ideal  of  l>tniuty  a»  tlaiee 
who  see,  and  that  this  ideal  in  innate ;  and  he  in 
anxiouBlhat  those  who  have  charge  of  the  sight- 
less  shoultl  make  every  effort  to  cultivat*?  their 
aesthetic  t4iste  i  that  hy  means  of  cardlxiard 
mtKloIs  iu  relief,  and  other  cjcpedicnts,  they  shouJd 
bi.»  familiarizi*d  with  the  highcHt  tyi>es  of  human 
tjeauty,  which  iiccupy  so  large  a  place  in  all  litera- 
tures. By  this  widening  of  their  conceptions,  they 
would  be  enabled  to  unden?tand  allusions  and 
y  descriptions  in  poetry  and  elsewhere,  which  at 
present  they  must  find  utterly  incomprehenmhle. 
The  better  to  accomplish  tliis  object.  Professor 
Horet  ha.s  drawn  up  a  complete  programme  ;  mid 
Beeing  how  ban!  life  is  for  the  blind,  and  from 
bnw^  many  pleasun^  they  are  dehaiTeilt  we  may 
heartily  applaud  this  effort  to  ameliorate  their 
sutTerings  liy  opening  to  them  new  horizons,  and 
wisli  it  every  sueceas. 


PUBLIC    HEALTH   IMPROVEMENT   IN 
ENGLAND. 

TaE  death-rate  in  England  and  Wales  in  1885 
again  fell,  says  the  Lancet^  to  10.0  f»er  1(H}0  of  the 
estimated  population,  and  excepting  only  the 
year  1S81,  when  it  was  18.9,  was  lower  I  ban  in 
any  previous  year  since  civil  registration  came 
into  operation  in  1837.  The  registrar-generara 
quarterly  return ^  relating  to  the  last  three  months 
of  1885,  calls  attention  to  the  fact  that  the  death- 
rate  in  each  of  the  Jive  years  1881-85  was  consid- 
erably lower  than  the  rate  recorded  in  any  year 


prior  to  \HS{.  Thi*  mean  rate  in  Uie  llii<  half  ( 
tlie  current  deiH-nnium  (188t-&0)  did  not  exoN 
ll^a  pi^r  IIKK),  showing  a  further  decline  from  W^ 
the  mean  rate  in  the  preceding  five  years  1876-* 
whereas,  in  the  preceding  forty  years  of  civih 
trnlion*  the  mean  annual  dc^tb-rate  wa 
and  the  lowest  rate  in  any  quinquennium  ^ 
in  1841^5.  This  marked  reduction  in  the  Eoglij 
death-rate  has  now  tieen  maintained  fur  tt»ri  ye 
and  has  lieen  much  greater  in  the  second  than  1 
the  first  half  of  tluit  perioil.  It  cjinnot,  to  th 
interest  of  further  health  progreps,  be  too  ( 
stantly  bt^me  in  mind  that  the  comraenoea 
this  jieriotl  of  replaced  death-rate  was 
with  the  coming  into  full  operation  of  tl»e 
health  acts  of  1875  and  1875. 

Tlie  effei^t  of  this  reduced  deatb-rate  U()0B  itf 
numl^rs  and  longevity  of  the  English  fiet»(*1r  f 
pbenf>menal.  Tlie  registrar-general  fKunts 
that  the  reduction  in  the  last  flvw  years  ImplU 
that  "more  than  281,000  persons  in  Engtand  i 
Wales  survived  that  periiDd,  whose  deaths  woa 
have  been  recorded  had  the  mean  rale  of  mcsc* 
tality  been  equal  to  that  prevailing  in  lb*?  t«i 
years  1871-80,'*  in  the  latter  half  of  which  pfri«nt 
the  improvement  in  the  public  health  had  alnikl* 
set  in.  With  regard  to  the  increfised  longevity  cjf 
the  iwiputalion,  Mr.  Noel  Humphreys,  in  a  paptt 
rt^d  JM^fort*  the  Statistical  society  iu  1888^  sh(iw<*d 
that  the  elTect  of  a  reduction  In  the  mean  d€*tii- 
rate  from  22.5  in  18^8-^'54.  to  20.8  in  187W), 
would  l»e  to  add  two  years  to  the  mean  duraUon 
of  life  of  every  male,  and  three  years  and  a  luiif  U> 
that  of  every  female  bom. 


PEOFE8SOB  Grabeb  haa  made  an  extensive 
series  of  exiieriments  on  the  degree  and  bcaiixo- 
tion  of  the  sense  of  smell  in  insects,  etc,,  frc»ni 
among  the  results  of  which  the  following  wilU# 
foimd  of  interest  {Joftm.  roy.  mier,  soc.i.  V^vf* 
are  jjorceived  by  many  invertebrates,  such  as  mt<l- 
lusks,  insects,  etc.,  with  extreme  rapi«iity,  sonii^ 
times  in  one-third  of  a  second,  and  oven  thr  j! 
an  intervening  layer  of  water  a  half-millinn  li-  ' 
thickness.  This  senaitiveneee  is  very  much  ;:t  i 
than  was  exliibite<J  by  tlie  vertebrates  experiiui  uu  i 
upon  (rei>tile«,  birds).  Insects  deprived  of  th^'ir 
antennae  are  still  able  to  smell,  but  in  vurnrj; 
degrees  in  ditferent  insects  and  for  ditT-r-^i' 
odors,  some  fine  odors  lieing  apparently  percept iM* 
only  through  the  antennae.  Perception  of  .sm^l' 
through  the  stigmata  or  respiratory  organs  ih  i 
rapid  nor  imjmrtant,  though  such  has  often  bm 
maintained.  In  some  cases  the  palpi  of  tbi-  miHjtl 
organs  are  more  sensitive  than  the  antennae^  ftOj 
therefore  the  latter  cannot  be  coosideired  as  I 
alone  the  organs  of  smells 
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COMMENT  AND  CRITICISM. 

pTlEPOBT  FOR  THE  YEAR  1B84  waB  iiiack'  to  tlie 

jfew  York  legislature  early  in  1885  by  Prof.  Jamea 

all,  state  geologist :  it  was  ac4X>mpaiiied  by  a 

preliimnary  geological  map  of  the  state, 

iled  by  Mr.  W,  J.  McGee,  of  the  U.  8.  geo- 

I  gurvey,  from  all  available  material  which 

i  of  special  value  on  account  of  its  candid  de- 

ture  from  the  usual  form  of  geological  mafie 

i  coloring  onJy  those  areas  that  had  l.>een   pretty 

ell  studied,  and  leaving  the  rest  conspicuously 

ilafik.     There  is  no  question  that  the  publication 

of  such  a  map  would  be  an  incentive  to  local 

i?e«tigation  by  explicitly  pointing  out  where  it 

i  €«j»ecially  needed  :  and  Proteanc^r  Hall  seeuLs  to 

ive  made  this  clear  to  the  legislature,  as  it  was 

to  be  publish etl  by  a  resolution  of  the 

nate  and  asaeuibly,  an  J  an  appropriation  was 

^ade  for  thia  purpose.     But  a  note  added  to  the 

report  in  Noveuiber  titates  that  the  governor  has 

etoed  this  item  in  the  supply  bilL  and  tlius  the 

|)pearance  of  the  map  has  l^een  Indefinitely  poet- 

jnine<l.  ^ — a  most    regrettable    piece    of    jiolitical 

conomy.     The  same  report  contains  a  geological 

►  of  Ontario  county »  with  accompanying  tejct, 

a   brief  outline  of  it4S  geological   auc*ces- 

i,  by  Professor  J,  M.  Clarke.     Apart  from  the 

liluable  hK-a!  rletails  *»f  stratigraphy,  it  excites 

interest  from  the  mdication  it  gives  of  the 

*  physical  relations  of  some  of  the  north  and 

nth  lakes  of  western  New  York,  — called  the 

I  finger-lakes '  by  Chamberliu,  — which  the  author 

to  briefly  as  lying  in  separate  preglaeial 

[leys*   When  the  ice  of  glacial  times  was  break* 

;  up  in  tht*se  valleys,  *'  which  had  then  had,  no 

abt,  a   long  previous  existence  as  valleys  of 

■  erosion,"  they  discharged  tJieir  waters  into 

basin  where  the  town  of  Naples  now  stands, 

whence  a  southward  overflow  was  foiintl   by  the 

cton    River,      A    little    distance    west    of 

Qdaigua  Lake,  another  valley  is  shown  on 

map,   now   filleti   with   alluvium,  but  equal 

fldze  to  the  average   of  those  near   by,  now 

apied   by  lakes.     It   would  thus  appear  that 

northern  edge  of  tlie   Devonian   plateau  of 


western  New  York  is  pretty  weU  dissected  by 

valleys  of  the  ordinary  type,  in  only  some  of 
which  lakes  are  caught.  The  more  numerous 
these  valleys,  the  less  aid  need  be  called  for  from 
glacial  erosion  in  originating  them. 

The  report  of  observations  of  the  annular 
eclipse  of  the  sun,  March  15-16,  1885,  by  Com- 
mander A.  D.  Brown  and  Ensign  A.  G.  Winter- 
halter,  U.S.N.,  has  been  issued  as  Appendix  II, 
to  the  Washington  oljservationa  for  1883,  At 
least,  we  suppose  that  this  appendix  belongs  to 
the  volume  of  oljservations  issued  by  the  U.  S. 
naval  obeervator.v,  for  it  was  received  from  the 
superintendent  of  tlmt  institution.  The  titlejjage, 
however,  simply  states  that  it  is  'Appendix  II,, 
1882,*  and  the  reader  must  learn  from  other 
sources  to  what  pubhcation  it  Ijelongs,  Unfor- 
tunately this  omission,  trivial  in  itself,  is  indic- 
ative of  the  character  of  the  j^ajjer.  It  begins 
with  a  jerk,  ends  abruptly,  and  throughout  re- 
sembles patchwork  in  which  the  pieces  are  fitted 
together  with  little  regard  for  Hynimetry*  Be- 
ginning with  the  preliminary  circular  calling  for 
observations  from  volunteers  in  the  north-west, 
it  next  describes^  the  preparatioiis  for  photographic 
work  at  Wasliington,  and  gives  the  number  of 
plates  exposed,  with  a  few  comments  on  the 
success  attained.  Then  follow  the  contact  and 
transit  observations  made  at  the  observatory. 
Returning  to  the  volunteers  in  the  north-west, 
the  autiiors  ftive  tlie  re^wrts  in  full,  with  two 
skett^hes  showing  the  relative  positions  of  the 
stations.  The  thread  of  the  Washington  nar- 
rative is  then  resumed  (without  the  slightest  in- 
t una t ion  that  the  scene  has  been  changed),  the 
measurements  of  the  photographs  are  given  in 
detail,  and  a  reproduction,  by  phototype  pr<X!ese, 
of  one  of  the  negatives,  closes  the  report.  While 
the  faults  of  arrangement  are  quite  glaring,  there 
are  other  defects  which  provoke  criticism.  Thus, 
two  kinds  of  plates  were  used,  collodion  and 
gelatine,  having  different  degrees  of  st^nsitiveneee  ; 
but  we  are  frankly  told,  though  tlie  reason  there- 
for is  not  stated,  that  the  slide  was  arranged  for 
the  former  only,  and  that  in  consequence  the 
latter  were  necessarily  o%^er-expo8ed.  Again,  the 
obser\*ation8  are  only  partially  discussed,  and  we 


274 


SCIENCE. 


[Vol.  Vn.,  No.  164 


are  left  in  the  dark  as  to  their  aocuracy  or  utility. 
The  reports  of  the  volunteer  observers  show  the 
lack  of  careful  editing  by  the  oompilerB.  We 
are  told  at  the  beginning  that  the  photographic 
work  was  undertaken  at  the  request  of  Professor 
Newoomb,  for  certain  investigations  he  was  pur- 
suing. It  would  have  been  wiser  to  have  turned 
over  to  him  at  once  the  observations  made, 
instead  of  publishing  them  in  their  present  crude 
form.  The  publication  is  certainly  not  to  the 
credit  of  the  institution  from  which  it  proceeds. 
We  should  hardly  have  devoted  as  much  space  to 
the  above  report,  had  it  not  been  published  at 
a  time  when  the  status  of  the  observatory  is 
under  discussion.  If  it  indicates  the  character 
of  the  scientific  work  which  is  done  by  naval 
officers  under  naval  management,  the  position 
of  the  committee  of  the  National  academy,  that 
it  would  be  unwise  to  build  a  new  naval  obser- 
vatory, is  amply  confirmed.  Contrast  with  this 
weak  paper  the  appendix  which  precedes  it  in  the 
same  volume,  — *  The  orbit  of  lapetus,'  by  Pro- 
fessor Hall,  a  model  of  scientific  writing,  —  and 
further  conmient  is  unnecessary.  The  paper  also 
emphasizes  the  need  of  a  scientific  head  for  the 
observatory.  If  under  the  present  management 
such  a  publication  is  allowed  to  see  the  light,  and 
thus  make  the  institution  the  laughing-stock  of ' 
the  scientific  world,  it  is  time  the  management 
was  changed. 

The  frizb  offered  a  year  ago  by  H.  H.  Warner 
of  Rochester,  for  'the  best  three-thousand-word 
paper  ^  on  the  brilliant  sunsets  of  1889-84,  has 
lately  been  awarded.  The  judges  were  Professors 
Kirkwood  of  Bloomington,  HL,  Harrington  of  Ann 
Arbor,  Mich.,  and  Stone  of  Virginia ;  and  their 
opinion  of  the  essays  was  so  high  that  Mr.  Warner 
was  induced  largely  to  increase  the  awards. 
Meteorologists  will  universally  read  with  satis- 
faction that  Kiessling  of  Hamburg  received  the 
first  prize  of  two  himdred  dollars.  Other  prizes 
were  given  to  J.  £.  Clark  of  York,  England,  H. 
C.  Maine  of  Rochester,  N.T.,  and  Rev.  Sereno 
C.  Bishop  of  Honolulu;  the  last  is  now  well 
known  in  connecticm  with  his  early  observation 
of  the  new  solar  corona,  which  is  now  generally 
caUed  after  him.  It  is  further  stated  in  the 
Rochester  Democrat  and  ehronide,  that  a  '  special 
Warner  medal  of  honor '  will  be  awarded  to  Pro- 
fessor Abbe  of  the  signal  service.  Professor  Upton 
of  Brown  university,  Pkof .  H.  A.  Haaen  of  the 
•(glial  servloe,  Ptofqwor  Davis  of  Harvard  oolr 


lege,  Mr.  F.  Cowle  of  Lauriston,  Tasmania,  and 
Rev.  R.  Graham  of  Enrol,  Scotland.  Mr.  War- 
ner's extension  of  his  first  offer  of  a  single  prize, 
so  that  there  should  be  a  more  general  recognition 
of  the  efforts  made  by  a  number  of  the  com- 
petitors,  is  characteristic  of  his  generosity,  already 
well  known  to  astronomers  from  his  hundred- 
d<dlar  prize  for  the  discovery  of  new  comets.  It 
is  said  to  be  his  intention  to  publish  the  sunset 
essays  as  soon  as  they  can  be  put  into  shape  for 
the  printer. 

A  VEBY  GREAT  INTEBBST  attaches  to  the  brief 
notice  of  the  new  objectives  of  Dr.  Carl  Zeiss  of 
Jena,  by  Dr.  H.   van    Heurck,  director  of  the 
botanical  gardens  at  Antwerp.    The  success  of 
Zeiss's  experiments  to  discover  a  new  glass  which 
should  give  more  perfect  objectives  than  it  is  pos- 
sible to  make  with  crown  and  fiint  glass  has  ap- 
parentiy  exceeded  expectation,  almost  surpassed 
the  highest  hopes ;  for,  according  to  van  Heurck, 
the  new  homogeneous  immersion  i  objective,  with 
a  numerical  aperture  of  1.4,  manufactured  by 
Zeiss  from  the  new  glass,  excels  the  best  English 
lenses  in  the  perfection  of  its  sharp  definition  : 
<<  The  images  are  of  wonderful  clearness,  and  the 
objective  has  a  greater  resolving  power  than  any 
that  we  have  had  hitherto.    With  the  vertical 
illuminator,  Amphipleura  argentoum  is  resolved 
into  pearls,  not  merely  at  some  points,  but  over 
the  whole  surface,  and  with  such  sharpness  that 
they  may  be  counted.     No  doubt  this  objective 
will  show  us,  in  many  diatoms,  details  which  have 
hitherto  escaped  observers.    Bacteria  will  proba- 
bly exhibit  details  of  structure  as  yet  unknown, 
and  which  will  perhaps  enable  us  to  better  dif- 
ferentiate the  species.  **     We  have  heard  from 
other  sources  equal  praise  of  the  new  objective, 
which  seems  to  surpass  the  present  much  admired 
—  we  might  almost  say  beloved  —  oU  immersions, 
as  these  surpass  the  water  immersions.    It  will  be 
remembered  that  Professor  Abbe,  the  son-in-law 
of  Dr.  Zeiss,  pointed  out,  in  1878,  that  we  could 
not  hope  for  any  considerable  improvement  in  ob- 
jectives until  we  should  have  some  better  materials 
than  crown  and  flint  glass.  Since  then  the  German 
government  ajquropriated   twenty-five   thousand 
marks  to  enable  Zeiss  to  make  experiments  in 
manufacturing  new  glasses  suitable  for  lenses. 
All  scientific  men  will  rejdice  that  the  experi- 
ments have  had  such  a  very  successful  result. 
We  trust  that  the  new  objectives  and  oculars  win 
■oon  be  upon  tlie  market 
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THE   EUBOPEAN    VOhOSlE^    /.."V^    TflKIh 
TKAlJt 

The  large  ouiiimenx  b*ifiw*j«.  <rr*-4i'  hrtmtt  mij( 
bo- cokmiec:  haii.  «Mp^:iu]i:  witiui  !«**  »»«■  i*i  *r 
fifMcn  yean,  attract*^  tiM  «lt*^Hi'«  «»'  li»-  *A%i^ 
European  cxnintrieb.  Tip^  i*J«^*  ^^i*!"!***'  ^ili 
cc«moiis  eyw  it#^  Hi«tfi>  iij'-f*-4«i»  '«ti'  l'**  "hm*: 
^joirth  of  the  Kxi|dA<*r>  ui*^ •ajftliM  nwriiM  sin*. 
h&Te  studied  tbe  |lc>li"^  wju-i  ix^ir  »-it!*—  ii«'i»  Iim 
(X'kfnies  of  £iii;iuxj(i  iieJJ-»«"i'k«'rt"»:'  •'•  v'«»*t* 
the  expense*'  eati**ti*j«:  tip  ft-vA-nu*--  i*f  trn/m* 
to  London  baiiken-  jh  tip  I'/rn  «/  i»iM-r*-i-  fi*  mj'.i 
noes  on  colouial  iuau>.- 

Attemptin|;tololi(f%^  bnj'.wij'' <■ '•.•■'i»*il^  I  r;*ii«3i 
and  Gexiiianv  huv<  \*nju*Mi'  *:'Af»n*'^  Ji'/jiinj'  i< 
realize  from  tiiein  kdrif*  t-'jinttM^fni  i»-t«*rij.  }|. 
stead  of  tliib.  tip  *:ofiiiij*-f«>  r. iii  ii»<  "*ji«im« 
they  have  ewiaWwi**'*  ii«i,  »*:»-f  ■•*•••  iimiu'* 
and  the  <mthiy»-  in%<ii'k**  i*-».*  tiinr*M^  »  i*»«ir  • 
harden  u|iuii  tip  ii««u*  if*ri»«i#»-  i.-.i-i  *  ir.***i 
the  mutst  pnj«|***r'»i*.  *i*  in*  « '#j'fiij*a  iaji^ioii^n**"* 
by  Frani**.'.  lia>  *^**«  •  *  •'iif-L***!-  ,».'i«  iu*i^u»rniy 
expense.  Tip  atu^nip-  r  im*^****^.  .  i  ifn' i  <  «/• 
ODT  in  3Iada;:;i>^'«s'  liUo  i^i^'j  ^jiLfji'i'Mp"  r.tiiu 
that  iij  Toijffiijf  .'p>  '/III*  ij»»M  Mf.iiifuifip"  "'  ifA< 
constaut  pn:i*^ii«-*  «i*  ;  i->ijti  .luii-  'tip  wji* 
with   ChiiUi.    If-   v^fii'f     }  f«ffiij     ijt-!*  .iii«t     iit\'/ivff; 

thrOll|;il  tip    UtU'lJjp'     t'      »:ruiOJtM      till.     •  «>J'/fr*      fiiAi 

caUKetl  b  ;;r»fiit  urciti  *n  I  f.nii^i  i«iilf  'i*  n^-i  au'l 
UKinex  :  aip^  <'\**r  if  ii**  |iffn*'ii'  iiiii«  liii'ti  i» 
Kuch  U  (*i»iilfUifr  tutiiiOJ  fi  ii'/r1j»<f  I  'I'/utfUfi  lnur 
turtiier    «iellliIJl•i^    m*    '-i*-*}!'    ;jiii    Ih^m     (jf^ilu    ii« 

HoldiPTK     fllU*''     <-'fflf*litlj(f      Ln      ina-'i'  'tfiti    RUtM    'f* 

affuin-  wil    pf^uaf^r  •^uh*    tiu    •rMTiinor    'i*   fin 

UlilliMtr^     j'    li'i!  u*  tip    jt-pUOij'        iiuf  tl«i    lifiiJiMtr*. 

iiav#-   HfU^ri!     l<  a\»-r'    Ijn-i?    iau     i/*    M^ri'linj-    ft'; 

Bert,  ii  UjTti**'*  iiiijijhu-*  u*  jjii^tru''lJOi  u^  *'•»■• 
eriioj .     witi      lij]       |n»%\*-'      If      «i\j      ifij«!     iruiiuir* 

iuutl>*r>       i:    i-^  aivt^TU^.    a^<:    Iip     la«'U    (m-j-ii     t< 

vitrroiHtnti^    Up  KiaU'jijt'iir     dia'    Lip     i-,<s  |j**f um     'ff 

uiatiiiaiiJin;.'  tip  «'Oj<iiii»r'  u*    Fraij<>    ufiu'lfiij'  tip 

Kii|MM.yn    of    IIP  r*^^uiiHf.   aruip^     i^rx*''*    <'X<:*ii'«ii 

til*     I'Jla     \ailP     'f*     tlli      <'MJJJlllff(:i      llJ'-lurilfll'    IPltf- 

lui)iorl-  uijr>  •r^iK.H'U-  titai  Iip  *i*-ii\j»^HU  n  ii 
•.'.\'.'*^-  '•'  til*  i/irtii-  aiP'  tiia-  tn*  f  i*'fi"f  |i«*|fu 
lali'ii  1-  ojii-  Ilia  I II  la  I  ip^:  u;  'JraMituj-  f  ranc*  <rf 
ij»-  iiji*-:  »'jji*-rpM»!'iij;-  «'Jli26^ii-  '!"jp'#i»  1u«*ti  *iJiv» 
n^'ijijt  pu  •n»'rvMP'}fjiifi|;  tiitt'  :  pari'  iiiti  M- 
i-»'.'ltr'  1*1:^1  JtirUi*^;  IJ.  FntlJ«.s(  a/i^  c^tlllil'  tip 
Liijaij(ji.tiiLu»'ij*  u'  hi    Uf'f  (urejjcf'  |MJMiPnMi'/fp 

(i%-riiiaii>  reventi>  Ujuk  puwuumnoi.  «/  ai    ^xUn*- 


nu'  1.  niinies'  jiiiriai-  an  . .  lcttel  *• iir^  -:  :■.  >** 

AiPrtijer  fTeniiai_  roion"    na-   f^*e:    j^j.  -■.-wu*.    ir_ 
iJH  •^KT  •.•oas:   Tres:  ••:  Zanzin^    mr-^-rEi    Hr--*?- 
"III :  uiK  litij.  a'iirrtf*^  ^--  uom  innmar    *  ^'*^'  -rw 
i^*^i*?ri"^    mi'    III*    mr^ric^:       >^'^ctl    iar2-       t» 
fiov.   ttiroiuTi     tni-  lemior:    -ngTYi-    n    i£..   mgox. 
laii-niii^f*    v.-nj'_-i    s^unaratt^  ui*   oc*ai  rrcsi.    -  ^^- 
'^'iiiiizsit\yikL      ii    III*   niiiaiii    '•nnurr'Ti:-    cmnai- 
•■   iiniijaiji;-  ntsiitir    jinc  m»    Mii    tic;-      Ti;-    ».-««»■ 
luaij-    imv«    aj»*«     t.   griU'T    fMimr^  j>-    l^tijpT' ""U-    a: 
tiM  ti*-k:  "oae:.  under  tii*   t^jnaxo:     nir   it*T-   id- 
iiatf\i*  jjav*  opiKjuet.  uj*.  settiert .  ani    uni:-  imot- 
r*'HJ   '-oiih^-fjueuti}    lia^    i.»eeL   si- it;.     O:    us-   con.- 
ri>«^<-j    #i'   (j*rnum.   '•■>iijnie=    jirnr*Te:     noimm   l- 
Kii'iv.'i.     a*    I  J*     •  ifli 'jia..    reniTiL'  nax.     neej     tm»*- 
iiHip^.; 

iiar  iia*  r*^.-*^tn  Maaudifiiiec  l  t-oian'  n'  Ma?- 
***«•.■  a  I  !!!»'«  tip  het  SeL  witi.  tb»  resui:  thiu^ 
J  a*  o'  a  I  iij'T*ftiH*-(;  ueti'.-iT  u  tip  treaKir^.  Tn*. 
r»«M  ri-^iau'j'   rtfimu-    i    nan  of    ii^  TKl6e•r3Bl•Tn^  n. 


»»-.if.      *^|jaii     aiH.     htjnuirti^. 


i^cniiM 


tfif 


iniiii«'">**  wrniM-'^  up^  ii»nueri7-  ik-jl  u  Amis, 
an*  II  -viip^rp'i.  .  au'  l>enruari:.  lie:  n-}H.  unoi: 
■  ffA^'Tiiiiii';  i''**iaii^  aijr  tiir*-*  ibianu'-  u.  Ui-  Wesi 
iii«ii*'r  Tjji  r-m:  uf  maintainiiu.-  tiiee**  •.l'.»luaJn^ 
«.«•.« 4 "I  tip  r»'v*fiiii*  r»u*  IIP  *ifii*.i:  Lr  smaj.  and 
ffili-  «'"wiiienKU'*-«  n;  tip  voninjer'jza  aurastairer 
f»»^iv*-f  frofi  111*-!!,  bemiun.  ajj'..  ^iif?rni.  oi 
tf»<  otip"  najic  ijav*  i.i  Ir^ei^n  ]»^»awiei»sianfe. 
Tii<  K«»jiy«  >r*«  •^lai*'-..  vriu'.-j.  ijui'.  iiier  'jrisn. 
M  IP-iiTiiiu.  ar*  ;  imvai-  eni*Ti)nri^  o.'  line;  Ijei- 
ifti*  I!,  aip  jijiv.  ii»*e!  KuinMin-ei;  Irou.  in- ]»nvai- 
piir»-  TiH  ••««:  m'  tip  it  uiiiinx^fUHiii'^  iiaj-  liiiiieni- 
iM-1  v«'r-  h*rii—  am  liius:  •iiniinu*  t«  lU'.Tea**. 
Ill  Ml  til'  raiipiip  arouij'  tii*  lali-  i»eiw— j:  Viv. 
am;  htaij****  Vi»*>  i-  •■c»nFtru'.-lec;.  aln»v.-uii  ■»•  tip- 
•T'rati'ii  n'  ira'j*  vaij  fentra.  -:itrivi..  a:u  iip- 
••'ifiMijuvrr  laj  j*^p-  t-  aelrn;- Up  vxi»^h-^»-  •>: 
fiM   iMMi'Tuuriii:; 

hiiMKi:  "ai  iiardr;  !♦•  HaiL  t-  iiht*  3117.  '.■■.•i>uiet 
Tim  vanr  fxrinn-  u.  .isi:  vriu'.'i  ii;iv.  ii^ei  r^Hiei 
If.  fi»"  i»»"ihj*  iviliim;!'  ir  uijv.iiiimrr  mi. .ilh  h* 
KfiKc^i  ui»"i  a-  fMi*  iiarura  '/xiKmsi- in-  -v  iie: 
(i«iriiirij«fii>^  an«  iitip  1-  njoTTL  eituer  i^'  ijieir 
'■'1^'  ii   tjp    **iiiU     '».'  til*  'jxienT  n^  tiieir  n iil-.uakti^ 

.iUKtri-HuiJiniri  aioip .  of  iu»  Lurojieai  •.■-•ui- 
irp^  refiiaiip  i^  if  '■oiibUj*THt.  aij(-  tiia*  iLiiira-iu 
IJ  iittp  uj'»r«  toai  i/'ou'jvT}  *)*.  foioniet  Ei^-rei 
«Jil1»-r*'rii  iaij;nuur*"^  ar*  h-injisei  witnn-  ii^  i^^nivT? 
a  IP  J  tip   |ie«ipP    o*   tni-  ipfierujrene'nir  empir*  liiiv- 
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no  desire  to  colonize  other  regions  than  those 
taken  from  Turkey. 

The  following  tables  are  of  much  interest. 
They  show  that  eighty  per  cent  of  the  colonial 
territory  held  by  Europe  belongs  to  Great  Britain, 
that  over  eighty  per  cent  of  the  entire  commerce 
is  with  Qreat  Britain,  while  the  territory  of  its 
colonies  is  sixty  times  as  large  as  that  of  Qreat 
Britain  itself. 

Territcry, 


Oountrles. 

Surface  in  square  kilometres. 

Per- 
centages. 

Mother- 
country. 

812,689 
89.997 
89,745 
598,898 
499,670 
86,686 

Colonies. 

Total. 

Moth, 
coun. 

Cors. 

England... 
Portugal  . . 
Netberrds. 
France .... 

Spain 

Denmark.. 

90,659,674 

1,897.269 

1,767,748 

990,896 

499,065 

996.664 

90,865,918 

t,916,5ft6 

1,800,498 

1,619.918 

928,655 

961,960 

1.6 

4.7 

1.8 

84.8 

58.8 

18.7 

96.5 
95.8 
98.9 
659 
46.2 
86.8 

ToUl.... 

1,496,880 

96,798,065 

97,291,886 

5.6 

94.6 

Population, 


Countries. 

Population  in  1691. 

Per- 
centages. 

Mother- 
country. 

Colonies. 

Total. 

Moth, 
coun. 

Cors. 

England... 
NetherPds. 
France  — 

Spain 

Portugal... 
Denmark.. 

85,168,780 
4,172.991 
87.672,048 
16,8^,8:4 
4,160,815 
1.969.046 

218,918,000 

26,841,697 

8,729.857 

8,175,467 

8,798,967 

127,199 

949,071.000 

81,014,588 

46,894,906 

94,696,841 

7,884,989 

9.096,167 

14.1 
18.6 
81.9 
66.7 

69.8 
91.8 

86.9 
86.5 
18.9 
88.8 
47.9 
8.9 

Total.... 

99,479,068 

961,600,010 

860,988,068 

97.6 

79.4 

Trade, 


Countries. 

Commerce 
of  the 
mother-coun- 
try. 

Commeroe  of 

the  colonics 

with  the 

moth.-ooiiDtry. 

-an: 

England 

France  

.Netherlands... 

Spain 

Denmark 

Portugal 

17,8MJ275,000 
10,686.600.000 
4,498,450,000 
l,8n,l.'iO,C(lO 
698.960  000 
891,960,000 

j.«ciS,9eo.cioft 
aae,4oo.ooo 
aoQifoo^oco 

198,^00.000 

»,MO,flO0 

7.««\0W 

9B.00 
4  96 

4.fO 

ToUl 85,811,975,000 

5.&i4,'n\ooo 

15.70 

Gardiner  G.  Hubbard. 


THE  U.  S.  OEOLOOICAL  SURVEY, 

As  a  part  of  the  evidence  before  the  commis- 
sion considering  the  organization  of  the  govern- 
ment scientific  bureaus,  there  was  recently  pre- 
sented a  letter  from  Bir.  Alexander  Agassiz,  in 
which  he  took  occasion  to  censure  the  work  of 
the  geological  survey,  and  to  condemn  to  some 
extent  its  existence  as  a  government  institution. 

One  question  raised  by  Mr.  Agassiz  is  whether 
the  work  carried  on  by  the  survey  should  not  be 
left  to  individual  enterprise.  In  answer  to  this, 
Major  Powell,  in  a  reply  addressed  to  the  com- 
mission, calls  attention  to  the  large  expenditures 
required  for  such  work,  and  adds,  that  he  has  no 
knowledge  of  any  case  where  private  institutions, 
such  as  colleges  or  societies,  have  undertaken  to 
do  field-work  in  topography  and  geology.  To 
some  extent  individuals,  notably  a  few  college 
professors,  have  made  geological  excursions  in  the 
field,  and  have  accumulated  valuable  material. 

The  principal  publications  in  this  country  on 
geology  and  paleontology,  however,  have  con- 
tained the  results  of  investigations  carried  on  at 
the  expense  of  the  general  or  state  governments  ; 
and  the  publication  of  such  results,  on  account  of 
the  cost  of  the  plates  required,  is  far  beyond  the 
resources  of  private  institutions.  To  show  the 
relation  between  the  official  publications  and 
those  at  private  expense,  Major  Powell  presents 
some  figures  collected  from  the  material  in  the* 
library  of  the  geological  survey.  They  do  not 
represent  the  entire  body  of  publication,  but  it  is 
believed  that  they  fairly  give  the  ratio  of  official 
to  private  matter.  These  figures  show  105,775 
pages  on  general  geology  published  by  the  govern- 
ment, to  15,189  pages  published  by  private  parties. 
The  ratio  of  geological  maps  is  about  the  same ; 
and,  comparing  the  amount  of  governmental 
with  the  amount  of  private  publications  in  pale- 
ontology, the  ratio  of  number  of  pages  is  18,151 
to  18,916;  the  number  of  plates  being  as  2,858 
to  769. 

The  publications  of  the  survey  contain  the 
writings  of  nearly  all  our  best  geologists  ;  and  it 
is  thought  by  Major  Powell  that  a  wide  distribu- 
tion of  its  scientific  reports,  placing  them  at  the 
disposal  of  one  or  two  libraries  in  each  county  in 
the  country,  would  tend  to  make  the  results  of  the 
investigations  as  available  as  they  should  be. 

It  has  been  especially  fortunate  for  the  survey 
that  there  exists  in  the  Corastock,  Eureka,  and 
Leadville  mining  districts  vast  shafts  and  galleries 
which  have  allowed  of  an  unparalleled  study  of 
problems  in  economic  geology  ;  and  great  credit  is 
due  to  the  survey  for  having  taken  advantage  of 
these  opportunities.    As  the  law  establishing  the 
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gurver  especially  rec(uire8  that  economic  work 
should  be  done,  and  as  the  primary  function  of 
the  smrvey  is  the  j>erformance  of  such  work,  it  is 
eviiient  thiit  this  class  of  investigation  has  been 
carried  on  fftricTtly  in  obedience  to  the  law,  and  in 
fuliilmeDt  of  its  purpc^se. 

The  annual  output  of  the  mines  of  the  United 
States  ijgRregates  in  value  about  $425,000,000  ; 
and,  while  the  economic  results  of  the  survey  have 
largely  been  devoted  to  thie  industr>%  the  needs  of 
the  agricultui*al  community  have  not  been  forgot- 
ten. At  present  investigations  are  going  on  of 
the  flood-plain  valleys  of  the  great  rivers^  like  that 
of  the  ^lissisaippi,  for  the  purpose  of  determining 
tlie  conditions  under  which  they  c^n  be  redeemed  ; 
and,  on  the  other  hand,  of  the  great  arid  regions, 
to  determine  by  what  means  they  may  be  more 
economically  fertilize*!  by  irrigation  ;  and,  again, 
of  the  coast  marshes  and  interior  swamps,  to  learn 
the  possibility  of  their  utili^fition  by  drainage* 
In  the  prosecution  of  its  topographical  work,  the 
survey  is  constructing  a  map  of  the  forests  of  the 
country  ;  and  in  its  «^tudy  of  the  structural  geology 
it  is  revealing  the  conditiongt  under  which  artesian 
wells  may  be  discovered,  and  progncjstjcating  the 
areas  where  such  wells  may  be  constructed.  In 
the  study  of  the  interior  hydrography  of  the 
country,  the  survey  is  developing  the  conditions 
under  which  our  towns  may  obtain  a  supply  of 
healthful  water;  and,  in  this  connection,  the  calls 
Ujxkn  the  survey  for  information  are  many  and 
.rafrtdly  multiplying.  It  is  hardly  necessary  to 
'  add,  that,  in  the  construction  of  a  tox>ographic 
map  of  the  United  States,  the  i»eople  are  supplied 
with  a  knowledge  of  the  natural  routes  for  the 
highways  of  commerce.  It  will  thus  be  seen  that 
the  w*ork  of  the  survey  has  practical  relations  with 
all  the  industries  of  the  people,  and  that  it  is  pre* 
eminently  designed  to  promote  their  welfare. 


THE  RAILWAY  TO  CENTRAL  ASIA, 

UXBER  the  direction  of  General  Anneiikoff,  the 
Tranacaspian  railway  has  made  remarkable  prog- 
re^.  At  the  beginning  of  the  present  year  it 
extended  from  Mikhailovsk,  on  the  bay  «jf  the 
imne  name,  to  Uhiaurs,  a  small  station  sc:)me 
miles  beyond  Askahad.  From  theme  to  Merv 
Ihe  road-l>ed  is  hnished,  and  the  stations  and 
bridges  are  constructing.  It  is  e3cpecte<1  that 
trains  will  run  to  Merv  this  spring,  and  that  by 
midsutnnjer  tlie  road  will  be  completed  to  tlie 
Amu  Dana  at  Charjui,  a  total  distance  of  one 
tlmusand  zind  forty-one  kilometres.  The  liarbor 
at  Mikliailovsk  is  very  shallow,  and  the  deep  water 
at  Krasnovodsk  is  t^Ni  distant ;  but  another  spot 
has   beeti    fotind,   twenty-four    kilometres    from 


Mikhailovsk,  where,  by  a  moderate  amount  ofi 
dretlging,  the  largest  vessels  of  the  Caspian  eon 
come  up  to  a  jetty  now  building.     For  the  other 
end   of  tlie   line,    to  coimect  wnth   the  railway,  J 
steamers  of  a  special  type  are  being  constructed H 
suited  to  cope  with  the  swnft  and  shaUow^  waters 
of    the   Amu    Dana.       Tlie  difficulty     presented 
by   drifting  san«ls  in  the  desert  is  to  he  met  by 
introtlucing  plants,  already  tested  for  such  pur- 
poses in  the  arid  regions  of  Algeria  :  and  at  the 
principal    stations  large   quantities  of  them  are  ' 
already  being  set  out  in  propagating-houaes. 

This  enterprise  is  a  military  road,  built  and 
designefl  by  ofticers  of  the  war  ministry',  assisted  | 
by  soldiers,  Tartars  from  the  Caucasus,  and 
Turkomans  and  other  inhabitants  of  the  region. 
The  chief  difficulty  has  not  been  the  sands  of  the 
desert,  but  the  want  of  water  ;  the  existing  wells 
being  far  apart,  brackish,  and  hardly  sufficient 
for  the  ordinary  purposee  of  the  caravans.  How- 
ever, it  has  been  detennined  by  esi>eriment,  that, 
at  a  certain  depth  in  the  soil,  water  exists  in 
sufficient  quantity,  and  incTeases  at  greater 
depths.  Artesian  wells  will  therefore  he  dug, 
the  machinery  for  which  is  already  on  the  gi-oimd* 
Tlie  worst  j«irt  of  the  line  determined  upon  is  the 
desert  which  extends  Sf>me  two  hundred  kilo-  | 
metres  eastwarfl  from  the  ^lerv  oasis.  This, 
though  arifl  and  sandy,  produces  a  growth,  some- 
times idnnjst  a  wood,  of  the  *sfixaur  (Haloxylon 
ammtHiendron)  and  other  nearly  related  shrubs^ 
which  only  disapp*»ar  at  a  distance  of  some  forty 
kilometres  from  the  A  rim  Daria* 

After  passing  the  lesstT  desert  near  Mikhailovsk, 
and  reaching  the  station  at  Kizil  Arvat,  the  rail- 
way takes  a  direction  pjirallel  to  the  Kopeth 
range,  wliich  coincides  with  the  borders  of  Persia. 
It  cnisses  the  Akhal  oasis,  and  passes  under  the 
walls  of  Geok  Tepe  a  few  y arils  from  the  spc»t 
where  the  assault  was  made  by  which  the  fortress 
was  carried.  The  most  important  station  is  Aek- 
abad,  a  flourishing  town  only  three  years  old, 
but  already  enjoying  an  important  commerce 
with  Noith  Khorassan.  Farther  on,  the  line 
passes  the  Persian  village  t>f  Lutfabad  at  a  dis- 
tance of  two  kilometres,  and  enters  the  Attek 
oasis,  now  beginning  to  revive  under  the  security 
afforded  by  Russian  rule.  Duchak,  at  391  kilo- 
metres from  Kizil  Arvat,  is  the  most  southeni 
point  of  the  line,  from  w^hich  diverge  the  routes  to 
S^raks,  Heshed,  and  Herat,  Here  the  road  turns 
tow*ard  Merv,  and  enters  the  desert  in  a  north- 
w^esterly  direction.  There  are  no  brooks  or 
springs,  but  from  the  mountains  to  the  south-east 
come  two  rivers  of  importance,  —  the  Tajand  or 
Hari-Rud,  and  the  Murghab.  Tlie  former  is  dry 
in  winter,  but  in  summer  has  twice  the  volume 
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of  the  Murghab.  To  the  north-west  both  riTers 
are  lost  in  the  sands  of  the  desert.  The  Hari-Rud 
is  crossed  by  a  bridge  ninety-seven  yards  long. 
From  this  point  it  was  formerly  a  distance  of 
ninety  kilometres  to  the  nearest  fresh  water,  but 
this  has  been  diminished  to  forty-eight  kilometres 
by  a  canal  constructed  by  Ck)lonel  Alikhanoff  dur- 
ing the  past  season.  This  diverts  part  of  the 
water  of  the  Murghab,  but  it  was  found  im- 
practicable to  extend  it  further.  The  latter  river, 
unlike  the  Hari-Rud,  does  not  dry  up,  but  carries 
in  winter  seventy-five  cubic  metres  per  second 
as  against  three  hundred  in  summer.  It  contains 
about  two  per  cent  of  earthy  matter,  amounting, 
for  the  annual  epoch  of  floods,  to  about  fifty 
million  cubic  metres  of  mud,  which  is  spread  by 
the  innumerable  irrigating  canals  over  the  surface 
of  the  Merv  oasis.  The  destruction  in  1784,  of  the 
great  dike  of  Sultan  Bend,  much  diminished  the 
irrigated  and  fertile  area.  The  Russian  govern- 
ment has  reserved  sixty  thousand  rubles  to  re- 
build this  dike,  and  it  is  expected  that  nearly  four 
hundred  thousand  acres  will  be  reclaimed  by  this 
work,  and,  in  time,  nearly  four  times  as  much 
more.  This  land,  when  irrigated,  is  of  extreme 
fertility,  wheat  producing  a  crop  of  one  hundred 
bushels  for  every  bushel  sown.  Merv  is  growing 
rapidly :  town  lots  of  a  certain  size  are  given 
away,  on  condition  that  the  receiver  builds  upon 
them  at  once.  The  streets  are  wide,  with  broad 
footwalks,  planted  with  trees,  and  bordered  with 
small  canals.  The  oasis  is  confidently  expected  to 
develop  largely  in  the  near  future. 


PHOTOORAPHIC  STUDY  OF  STELLAR 
SPECTRA, 

The  study  of  stellar  spectra  by  means  of  pho- 
tography was  one  of  the  most  important  investiga- 
tions undertaken  by  the  late  Prof.  Henry  Draper. 
He  was  actively  engaged  in  this  research  during 
the  last  years  of  his  life.  His  plans  included  an 
extensive  investigation,  one  object  of  which  was  to 
catalogue  and  classify  the  stars  by  their  spectra. 
Mrs.  Draper  has  made  provision,  at  the  observatory 
of  Harvard  college,  for  continuing  these  researches 
as  a  memorial  to  her  husband.  The  results  al- 
ready obtained,  with  the  aid  of  an  appropriation 
from  the  Bache  fund,  permit  the  form  of  the 
new  investigation  to  be  definitely  stated.  The 
part  of  the  sky  to  be  surveyed  is  that  extending 
from  the  north  pole  to  the  parallel  of  thirty  de- 
grees south  declination.  Each  photograph  will  be 
exposed  for  about  one  hour,  and  will  include  a 
region  ten  degrees  square.  The  telescope  em- 
fdoyed  has  an  aperture  of  twenty  centimetres 
(eight  inches),  and  a  focal  length  of  a  hundred 


and  seventeen  centimetres  (forty-four  inches).  The 
object-glass  is  covered  by  a  prism,  and  the  result- 
ing spectrum  of  each  star  in  the  region  photo- 
graphed has  a  length  of  about  one  centimetre, 
which  enables  the  character  of  the  spectra  of  stars 
from  the  fifth  to  the  eighth  magnitude  to  be 
determined.  A  modification  of  the  apparatus  is 
employed  for  the  brighter  stars. 

Meanwhile,  experiments  are  in  progress  with 
the  fifteen-inch  equatorial,  with  the  object  of 
representing  the  spectra  of  some  typical  stars  upon 
a  large  scale.  The  spectra  so  far  obtaineil  are 
about  six  centimetres  in  length,  and  exhibit  much 
well-defined  detail.  Additional  experiments  will 
be  tried  with  a  spectroscope  provided  with  a  slit, 
as  well  as  with  the  simple  prism  hitherto  em- 
ployed, in  order  to  secure  the  best  possible 
definition.  The  present  results  encourage  the 
expectation  that  the  movements  of  stars  in  the 
line  of  sight  may  be  better  determined  by  the 
photographic  method  than  by  direct  observations. 

To  keep  the  astronomical  public  informed  of  the 
progress  made  in  this  work,  specimens  of  the 
photographs  obtained  will  be  gratuitously  dis- 
tributed from  time  to  time.  The  first  of  these 
distributions  wtML  probably  be  made  in  a  few 
weeks.  Owing  to  the  expense  of  providing  a  large 
number  of  copies,  it  is  desirable  to  limit  the  dis- 
tribution, so  far  as  possible,  to  those  who  are  inter- 
ested in  this  class  of  work.  It  is  also  desired, 
however,  to  send  the  specimens  to  all  who  will 
find  them  of  value  from  the  scientific  point  of 
view.  Requests  should  be  sent  to  the  Harvard 
college  observatory  by  any  one  desirous  of  receiv- 
ing the  specimens.         Edward  C.  Pickering. 


THE  HUDSON  BAY  ROUTE   TO   EUROPE. 

Last  year  there  appeared  in  Science  (vol.  v.  No. 
110)  an  account  of  the  Hudson  Bay  ex])edition  of 
1884,  accompanied  by  a  track-chart  sliowing  the 
route  followed.  Lieutenant  Gordon's  ofiicial  re- 
port of  his  last  summer's  trip  to  the  bay,  to 
relieve  the  observers  at  the  stations  established 
in  the  strait  in  1884.  Ib  included  in  the  annual 
report  of  the  Canadian  department  of  marine, 
lately  submitted  to  the  Dominion  parliament.  It 
is  in  narrative  form,  and  contains  little  new  in- 
formation, the  results  of  the  observations  con- 
ducted at  the  several  stations  being  reserved  for 
publication  as  a  separate  report  so  soon  as  they 
shall  have  been  reduced  to  proper  form. 

Lieutenant  Gordon,  after  promising  details  of 
the  observations  at  an  early  date,  concludes  his 
report  with  the  following  remarks  on  the  pros- 
pects of  navigating  the  strait :  <*  The  reports  go  to 
show  that  the  ice  set  fast  in  the  western  end  of 
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the  straiU  during  the  last  %veek  of  Ot?tober,  1884, 
4Uic1  that  for  all  practical  f»urix»9es  of  navipition 
the  BlraJts  remained  closed  at  this  ()oint  till  the 
early  part  of  June  iii  the  prt*scnt  year.  In  June 
a  j^Xid  deal  of  ojien  water  %vas  seen  at  different 
times,  hut  the  pack  would  chi;^  n[>  fvpxiiD,  and 
remain  in  that  condition  for  ht'veral  days  at  a 
time. 

"From  a  consideration  of  these  rep<^»rt8»  I  am 
of  the  opinion  that  it  might  have  been  poBsihle  U) 
I>a8s  through  the  straits  during  the  early  part  of 
this  July.  The  same  date  of  clotdng  as  shown  by 
the  oljservationa  last  year  would  ig^ive  a  season  of 
navigHtion  rather  leas  than  four  montlifl  for  the 
individual  season. 

"  It  should,  however,  be  stated,  that  the  move- 
mentB  of  ice  thw  spiing  were  evidently  much 
Utter  than  those  of  last  year  ;  for  in  the  month 
of  August  this  year  we  met  with  vast  quantities 
Of  heavy  ice,  and  in  Uie  same  month  last  year 
ci»mparatively  Uttle  was  seen.  On  the  Labrador 
coast  and  at  ChurchiU  the  report  was  the  same,  — 
tlutt  the  ice  was  unumially  late  in  leaving  this 
year. 

"  I  was  informed  by  a  captain  who  had  made  a 
immVier  of  voyages  thfough  Hud»on*8  Htrait*i, 
that  he  had  seen  the  straits  clear  of  ice  in  June, 
but  that  it  was  a  rare  occiurence.  The  fact,  how- 
ever, that  the  straits  had  Ix^n  clear  at  this  time, 
shows  that  there  is  a  great  variability  in  the  dates 
of  the  opening  of  navigation." 

Tlie  abi>ve  conclusions  scarcely  seem  Uy  justify 
the  building  of  a  railway  from  Wimiipeg  to 
Churchill.  —  a  scheme  bo  seriously  contemplated, 
tliat  one  or  more  companies  have  been  organized, 
an  extensive  preliminary  smrey  made,  proving 
llu*  feaaihility  of  the  route,  and  the  requisite 
ai(iital  actually  promised  ;  while  one  of  the  en- 
gineers has  gone  so  far  as  to  assert  that  the  hay 
and  strait  were  navigable  for  pro[)erly  constructed 
revelfi  all  the  year  round. 

The  obaervere  at  all  the  stations  report  that  the 
huts  were  warm  and  comfortable,  the  food  good 
and  sufiicient,  and  their  health,  except  in  the 
instances  mentione<l,  excellentt  Tlie  weather  was 
not  nearly  so  severe  as  ex|jected,  the  thermom- 
eter never  going  so  low  as  it  often  does  in 
inliabtt^Hl  fiortiona  of  i\w  north-wMst. 

THE  PA^.VMA  CA^AL, 
It  baj»  been  reported  in  the  daily  ])af>ers  from 
thne  to  time,  during  some  months,  that  matters 
at  the  lifthuius  uf  Panama  were  In  a  bad  shape, 
that  the  funds  previously  Bub8crib«?d  and  loaned 
were  n«orly  exhausted^  and  Uiat  l>ut  a  small  por- 
tion of  the  necessary  excavation  had  been  com- 


pletefl.  Ap{)arently  to  counteract  the  Imprenion 
made  on  the  public  mind  by  these  statementB, 
M.  do  LeKsei)8,  on  his  brief  visit  of  inspection  of 
the  work  in  pr<:»gress  on  the  canal,  from  which 
he  has  just  sailed  for  France,  was  accomiNUiied 
In  delegatCH  from  variouis  commercial  cities  of 
Europe  and  this  country,  and  an  engineer  was 
also  despatched  by  the  French  government  to  re- 
port upon  the  state  of  affairs,  before  a  decision 
should  be  made  in  regard  to  the  ailvlsability  of 
allowing  a  further  sum  of  money  to  be  raised 
and  borrowed  for  the  canal. 

In  the  supplement  to  No.  14^  of  Science  (vol, 
\i,)  there  appeared  a  notice  of  the  rec^ent  book 
by  J.  C.  Rodriguea,  on  the  Panama  canal,  which^ 
from  his  point  of  view,  showed  that  the  canal 
construction  had  been  shamefully  mismanaged 
from  the  start,  and  that  failure  and  l>ankruptcy 
w^ere  imminent.  There  has  just  uisued  from  tlie 
press  another  work'  on  the  same  subject,  written 
by  one  who  has  had  a  large,  if  not  the  largest, 
share  in  the  preliminary  investigations,  in  the  de- 
litierations  of  the  canal  congress,  and  in  obtaining 
the  territorial  and  other  concessions,  and  has  had 
the  best  of  opportunities  for  knowing  alxjut  the 
progress  of  the  work,  —  Commander  Lucien  N, 
B.  Wyse.  As  will  be  inferred  from  tlie  sub-title. 
the  author  alms  to  give  an  exhaustive  account  of 
the  matter,  from  the  very  earliest  explorations, 
through  the  discussion  of  the  several  proposed 
routes,  a  critical  analysis  of  tlie  j)oints  for  and 
against  the  eleven  mrjet  promising  lines,  an  ac- 
count of  the  political  and  business  negotiations 
with  other  countries,  the  concessions  secured,  and 
the  views  and  arguments  of  the  United  States 
authorities,  down  to  the  present  state  of  the  work 
(October,  1885),  the  money  already  exi>ended  and 
the  future  pniepecta.  Tlie  admirable  naap  which 
Commander  Wyse  gives,  of  tliat  portion  of  Cen- 
tral America  and  the  ibthmus  in  which  lie  his  sev- 
eral projecte<l  routes,  is  repnxluced  with  this  issue 
of  Science,  and  the  accompanying  prt^files  show 
in  metres  the  elevation  of  the  ground  over  the 
different  lines.  The  book  contains  also  a  plan  of 
the  Panama  canal  as  it  is  to  Im?  when  completed, 
and  some  ninety  wt»odcuts  of  istlunian  scenes  and 
views  of  the  canal- works. 

The  volume  is  very  Imndsomely  printed  ;  and  a 
person,  whether  interested  or  not  in  the  canal, 
will  find  the  opening  portion,  describing  the 
scenery,  the  flora  and  fauna,  the  geological  forma- 
tions, the  climate,  the  inhabitants,  and  tlie  mode 
of  life  in  tlmt  jwirt  of  the  world,  very  reada- 
ble>     Space  will  not  i»enuit  the  giving  of  an  ab- 

'  />  rttital  de  Panamn^  ViMthmtttm^ricninl  rj^ptorafiong; 
cof/i$Mri0on  dt§  tracts  ^tutft^s;  n^gociatt'oH*  ;  tUtt  dem  trtt-^ 
tMiiM-.    Pur  Lucrsj*  X.  B,  Wv«k.    Pikrln.  Harheite,  Itm,  <r« 
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stract  of  his  account  of  the  explorations,  in  which 
many  parties  were  occupied  for  a  long  period  and 
over  a  great  extent  of  territory.  Nor  can  more 
than  mention  be  made  of  the  eleven  plans,  by  dif- 
ferent explorers,  discussed  in  detail :  viz., — 

1<*.  By  Commodore  Shufeldt  and  Mr.  Fuertes,  at  TehusD- 
tepeo,  280  kilometres,  all  to  be  exoarated,  and  140 
looks. 

2° .  By  Childs,  revised  by  Commandant  Lull  and  Mr.  Mea- 
ocal,  at  Nicaragua,  208  kilometres,  196  of  which  are  to 
be  excavated,  Lake  Nicaragua  and  81  locks. 

8°.  By  .Commandant  Lull,  nt  Panama,  79  kilometres,  all  to 
be  excavated,  with  26  looks  and  a  canal-bridge  over 
the  Chagres  River. 

4°.  By  Wyse,  Reclus.  and  Sosa,  at  Panama,  76  kilometres, 
all  to  be  excavated,  a  sea-level  canal,  with  or  without 
a  tunnel,  and  now  under  construction. 

6<>.  By  Wyse,  Reclus.  and  de  L6pinay,  at  Panama,  72  kilo- 
metres, 60  of  which  are  to  be  excavated,  with  11  locks 
and  an  artificial  lake  in  valleys  of  Chagres  and  Rio 
Grande. 

6<*.  By  McDougal,  Commandant  Selfridge,  Wyse,  Reclus, 
and  Sosa,  at  San  Bias,  68  kilometres,  49  of  which  are 
to  be  excavated,  level  canal  with  tunnel  of  16  kilo- 
metres. 

T>,  By  Wyse,  etc.,  at  Darien,  126  kilometres,  74  of  which 
are  to  be  excavated,  level  canal  with  tunnel  of  17  kilo- 
metres. 

8».  By  Wyse,  etc.,  at  Darien,  286  kilometres,  128  of  which 
are  to  be  excavated,  with  22  locks  and  tunnel  of  2 
kilometres. 

9®.  By  Trautwine,  Eennish,  Michler,  etc.,  at  Choco,  210 
kilometres,  90  of  which  are  to  be  excavated,  level 
canal  with  2  tunnels  of  8  and  8  kilometres. 

10*".  By  Commandant  Selfridge  and  Mr.  Collins,  at  Chocot 
290  kilometres,  50  of  which  are  to  be  excavated,  with 
22  locks  and  tunnel  of  0  kilometres. 

11<*.  By  the  same,  the  same,  modified  to  2  locks  and  tunnel 
of  0  kilometres. 

It  will  be  interesting  to  see  how  the  author's 
opinions  of  the  past  conduct  of  the  work  on  the 
canal,  the  present  material  and  financial  condi- 
tion, and  the  future  prospects  for  completion, 
compare  with  the  views  of  Mr.  Rodrigues,  al- 
ready referred  to.  But  in  weighing  the  state- 
ments it  will  be  well  to  bear  in  mind  that  the 
author  has  written  this  book,  as  he  states  in  his 
dedicatory  letter,  to  establish  the  facts  for  his 
family's  sake,  that  he  was  the  originator  of  the 
plans  and  route  adopted,  and  the  negotiator  of  the 
concessions  obtained,  —  facts  which  otherwise 
seemed  likely  to  be  obscured  by  the  strong  per- 
sonality of  de  Lesseps.  He  desires  also,  by  pre- 
senting his  original  plans,  to  absolve  himself  from 
blame  for  errors  committed  by  others.  He  ac- 
knowledges that  between  the  session  of  the  Paris 
congress  in  1879,  and  the  organization  of  the 
canal  company  in  1880,  a  coldness  sprang  up  be- 
tween M.  de  Lesseps  and  himself,  and  that  his 
appointment  as  director-general  was  withdrawn. 

He  states,  that,  in  order  to  have  some  official 

tainted  with  the  business  in  hand,  the  place 

vkxr  agent  at  the  isthmus,  with  duties  but 

defined,  was  given  to  his  old  friend  and 


collaborator,  M.  Reclus,  who  initiated  the  enter- 
prise in  January,  1881,  began  the  clearing,  the 
final  studies,  the  assembling  of  plant,  buildings, 
etc.,  built  a  large  landing  at  the  north  entrance, 
and  erected  a  general  hospital  at  Panama.  He 
was  succeeded  in  June,  1882,  by  M.  Verbrugghe, 
and  later  by  M.  Richier,  under  whom  was  begun 
the  first  digging  of  the  canal  proper.  Tliis  ad- 
ministration was  not  a  success ;  and  when,  in 
1888,  M.  Dingier  was  appointed  director,  he  abol- 
ished the  office  of  superior  agent.  The  oversight 
of  the  work,  already  too  negligent,  became  quite 
inefficient ;  and  to-day,  four  years  and  a  half  from 
tlie  beginning,  matters  are  in  a  bad  shape.  The 
appointment  of  Engineer  Hutin,  first  as  sub- 
director  and  then  as  chief  engineer,  is  not  suffi- 
cient, despite  the  good-will  which  he  brings  to  his 
Ix)sition,  to  remedy  the  evil  already  done. 

In  October,  1885,  the  following  was  the  state  of 
affairs:  there  has  been  moved  a  total  of  from 
sixteen  to  seventeen  million  cubic  metres  of  earth, 
twelve  millions  only  being  from  the  canal  proper, 
and  eighty-eight  millions  are  still  to  be  excavated. 
Besides,  there  have  been  prepared  buildings  and 
stables  on  an  extravagant  scale,  farms  and  gardens 
at  great  expense  around  headquarters,  railroad 
branches,  field  hospitals,  and  roads,  three  of 
which  he  says  are  of  but  little  use  except  for 
pleasure-riding  by  idle  employees.  Considerable 
labor  has  been  expended  on  the  Atlantic  side.  The 
best  organized  works  are  at  Emperador  ;  while 
at  Culebra,  a  very  important  section,  as  will  be 
seen  by  the  proffie,  the  reverse  is  the  fact,  and  the 
amount  already  excavated  is  far  out  of  proportion 
with  the  vast  quantity  which  yet  remains  in  place. 
On  the  Pacific  slope  the  work  is  less  advanced. 
He  claims  that  at  Culebra,  by  an  injudicious  de- 
viation from  his  line,  the  management  has  in- 
creased the  depth  of  cut  from  eighty  metres  to 
a  hundred  and  nine  metres.  A  vast  quantit>^  of 
tools,  machinery,  and  materials,  has  been  col- 
lected, and  some  fine  workshops  have  been  or- 
ganized. Many  of  the  excavators  and  dretlges 
have  caused  trouble,  delays,  and  breakdowns, 
while  difficulties  with  the  temporary  tracks  and 
cars  for  moving  earth  are  frequent.  The  question 
of  the  protection  of  the  canal  from  the  dangerous 
fioods  of  the  Chagres  River  by  means  of  a  dam 
and  large  storage-reservoir  has  not  been  settles]  in 
the  last  three  years.  What  he  thinks  of  the  pres- 
ent management  may  be  inferred  from  his  ex- 
pression, une  administration  m&ticuleuseineiit  pa- 
perassihre. 

The  company  has  received  half  of  its  capital 
stock,  a  hundred  and  fifty  million  francs,  besides 
four  hundred  million,  in  round  numbers,  in  obli- 
gations of  three  different  types.     It  has  on  hand 
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BOEnetliing  over  sixty  million  francs,  and  the  re- 
maining Jialf  of  its  capital,  with  which  to  pay  for 
ilie  excavation  of  eighty -eight  million  cubic 
metres.  From  eighteen  months  to  two  years  have 
been  lost  through  lack  of  discipline  and  ill-directed 
eiTortB.  If  we  judged  only  from  the  earth  already 
moved,  there  would  he  required  to  complete  the 
work  four  thouB^ind  million  francs  and  thirty-eix 
yearn.  But  the  expense  and  time  spent  in  getting 
ready,  the  acquidtion  of  property,  and  the  col- 
lection of  ma terials,  must  be  considered.  There 
bAve  been  wasted  in  useless  works,  too  high 
prices,  and  absurd  contracts,  a  hundred  and 
fifty  million  francs.  The  errors  committed  by 
the  direction  will  amount,  at  the  time  of  com- 
pletion, to  a  loss  of  aK>ut  three  hundred  and  Hfty 
mttlion  francs,  to  wlurh  ought  to  l>e  added  a  large 
sluire  of  the  ninety-four  million  francn  paid  for 
the  Panama  railroad,  since  tbe  Iji^tter  terms  he 
_Itttd   negotiated  witli  tlie  railr«:»ad  comiiany  were 

:  a^de. 

He  «till  ailheres  to  and  defendfl  his  original 
eatimzite  of  a  hundred  and  five  million  cubic 
metres  of  earth  as  the  quantity  needful  to  be 
moved,  provifleti  the  useless  plana  for  the  devia- 
tion of  the  Chagres,  and  the  ft>rmation  of  a  great 
interior  port  near  C*orrozal,  are  given  up.  Tlie 
treatment  he  would  apply  to  the  river  is  that  of 
one  large  dam  imd  a  numlier  of  smaller  ones 
along  its  course.  The  earth  has  proved  of  good 
tjuality  for  retaining  a  sloi>e,  ih  deei>pr,  and  there 
is  leaf*  rock  and  of  a  less  Irnrd  nature  than  was 
anticif^ated.  By  a  reformation  of  methods  of 
admuiii*tration  and  work,  by  the  emplovment  of 
experienced  contractoi*s,  by  caiTying  tmt  no  un- 
neceHsar^*  projects,  by  push  and  energy,  he  eeti- 
niates  that  it  is  poesible  to  finish  tbe  canal  in  six 
years.  Tlie  company  must  raipe,  for  the  eighty- 
eight  million  cubic  metres  of  excavation,  at  five 
and  a  half  francs  per  metre,  four  hundre<i  and 
eighty-four  million  francs,  and  seventy-tive  miOions 
for  accessory  works,  and  one  Inindred  millionth  for 
diaeount.  interest,  et<'.,  Icsr  certain  savings  which 
can  be  made:  in  all,  aijout  sijc  hundred  I  million 
franca.  By  proper  and  rigorous  economy  he  Ije- 
lieve«  that  the  total  cost  can  be  brought  to  twelve 
hundred  million  francs. 

We  find,  fnrtlier,  that  he  calls  attention  anew 
to  lii«  alternative  project  at  Panama,  with  ten  or 
eleven  lot^ks,  the  fifth  in  the  preceding  enumera- 
Hon,  H»  offering  a  chea|)er  and  a  quicker  e:ic»lution 
of  the  problem  in  wliich  tbe  corai»any  m  now 
rtigai*:ed.  Current  rumor  would  seem  to  indicate 
that  the  company  was  leaning  towards  such  a 
way  of  extricating  itself  from  its  present  difficuJ- 
ties,  even  with  an  abandonment  of  the  chief 
ftrfniment  in  favor  of  the  Panama  route,  —  that 


it  would  be  a  sea-level  canal  like  the  Suez  c&nalr 
without  Itwks, 

He  closes  with  a  discnasion  of  the  mercantile 
advantJiges  to  be  derived  from  the  canal,  and  the 
revenue  from  which  to  repay  the  great  outlay 
cited  above,  f^ 

LONDON  LETTER, 

In  the  fir«t  of  this  Beries  of  letters,  allusion  was 
made  to  the  frightfully  imBanitary  condition  of 
the  river  Lea,  in  one  of  the  London  suburbs. 
From  the  upper  part  of  this,  water  is  BtUl  dra^iMi 
for  the  metrO|)olitan  snpply,  while  enoimons 
quantities  of  sewage,  etc.,  are  allowed  to  drain 
into  it  lower  down  in  its  course.  A  few  days  ago 
a  public  meeting  was  held  at  the  Mansion  house, 
London,  under  the  presidency  of  the  lord  mayor, 
in  aid  of  the  *•  National  acxriety  to  8t»cure  effective 
legislation  against  river-pollution,*'  The  attorney- 
general,  SirC.  Ru8&ell,  M.P..  move<l  the  following 
resolution  :  ♦♦That  the  speedy  purification  of  our 
rivers  would,  in  the  opinion  of  this  meeting, 
effect  a  great  reform  long  urgently  needed,  and 
of  vital  importance  to  the  general  health  and  wel- 
fare of  the  community.*'  Tliere  were  two  defects 
in  the  existing  law  :  tirst,  it  waa  only  pemiLssive 
instead  of  comyiulsory ;  second  *  ita  powers  could 
only  l»e  jjut  in  force  by  the  sanitary  authoritieSy 
who  in  s*ome  instances  had  been  the  main  offend- 
ers. He  would  like  to  see  the  law  so  amended 
that  no  sewage-pollution  should  be  allowed^  under 
any  circumstances,  to  enter  any  river,  —  at  least* 
up  to  the  point  of  its  reaching  the  sea  or  a  great 
estuary, — and  he  did  not  think  the  ditficulty  of 
making  the  law  effective  Vn  that  extent  would 
prove  very  serious.  Reform  in  the  case  of  tJie 
river  Lea  would  be  a  pioneer  of  reform  in  the  cajse 
of  other  rivers ;  and,  if  the  responaihiltty  of  deal- 
ing with  sewage  were  placed  on  communities,  the 
question  woidtl  verj^  80<:»n  lye  settled.  From  what 
ciiine  under  the  notice  of  the  present  writer  dur- 
mg  bin  recent  visits  to  America,  he  thinks  these 
weiglity  wordw  should  not  l)e  without  due  wiu*n- 
ing  to  various  parts  of  the  states  and  Canada. 

The  exceptional  length  and  severity  of  the  pres- 
ent wint^-r  are  universal  topics  of  conversation. 
For  some  days  there  has  l>een  skating  in  the  Lon- 
don porks,  —  an  event  without  precedent,  for  the 
second  week  in  March.  On  the  ni>rhtB  of  Satur- 
day and  Sunday,  March  6  and  7;  the  minimum 
temperature  registered  by  &ci*eened  tiierniometere 
(verified  at  Kew)  near  Stoke-on-Trent,  in  the  mid- 
land districts  of  England,  was  7*^  F.  TIj* 
lowest  temperature  recorded  in  March  wr^ 
on  March  13,  1845;  and.  acr 
Glaisher^s  Greenwich  tables^  Uial 
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day  for  the  sixty  years  from  1814  to  1878.  Over 
the  greater  part  of  the  British  Islands,  this  Feb- 
ruary was  one  of  the  coldest  Februarys  on  record  ; 
the  Greenwich  mean  being  88°.8,  or  6°.8  below 
the  average,  while  through  Great  Britain  gen- 
erally, from  the  Grampians  to  the  Channel,  the 
mean  temperatures  were  from  5°  to  7°  below  the 
monthly  averages.  Severe  snow-storms  blocked 
the  lines  on  the  east  coast  in  the  first  few  days  of 
March,  and  also  in  North  Wales,  as  many  as  thirty 
trains  being  snowed  up  between  Newcastle  and 
Berwick  alone. 

It  has  long  been  observed,  that,  for  every  degree 
below  the  average  temperature  in  any  week,  a 
definite  increase  takes  place  in  the  average  num- 
ber of  deaths,  chiefly  among  elderly  people. 
Among  recent  victims,  two  may  be  mentioned,  — 
the  famous  Scotch  naturalist,  Mr.  C.  W.  Peach, 
who  was  a  most  remarkable  example  of  the  irre- 
pressible instinct  of  a  true  lover  of  nature ;  and 
Dr.  Stoirar,  for  many  years  chairman  of  con- 
vocation of  the  University  of  London.  To  him 
the  medical  graduates  of  that  university  owe  far 
more  than  most  of  them  are  aware  of.  In  the 
early  days  of  the  university,  nearly  half  a  century 
ago,  its  degrees  were,  for  various  reasons,  looked 
on  with  much  suspicion,  and  the  other  medical 
bodies  in  authority  were  inclined  to  deny  any 
status  whatever  to  the  new  graduates ;  in  fact, 
attempts  were  made  to  prevent  them  from  enga- 
ging in  ordinary  medical  practice.  Dr.  Storrar 
sacrificed  his  own  professional  prospects  in  order 
to  fight  this  question,  and  at  the  present  day  the 
London  university  degref^s  in  medicine  rank  as 
the  highest  which  it  is  possible  to  obtain. 

The  engineering  tripos  at  Cambridge,  alluded  to 
in  a  former  letter,  has  now  been  fairly  established, 
and  the  chief  regulations  in  connection  therewith 
appeared  in  the  university  intelligence  of  the 
Times  a  few  days  ago.  Inquiries  as  to  the  desira- 
bility of  establishing  degrees  in  engineering  have 
been  issued  on  behalf  of  the  University  of  Lon- 
don. 

The  annual  report  of  the  director  of  the  French 
agricultural  dei)artment  on  the  proceedings  of  the 
Phylloxera  commission  has  just  been  published. 
It  has  been  decided  that  none  of  the  processes 
made  known  during  the  year  1885  entitle  the  in- 
ventors to  the  prize  offered  by  the  government, 
and  accordingly  the  old  remedies  continue  to  be 
recommended.  These  are,  1*^,  submersion,  whicli 
was  applied  in  1885  to  24,889  hectares ;  2°,  carbon 
disulphide,  to  40,585 ;  and,  8°,  potassium  sulpho- 
carbonate,  to  5,227.  American  vines  which  have 
been  planted  now  replace  those  destroyed,  over  a 
siuface  of  72,862  hectares.  The  surface  which 
has  resisted  the  attacks  of  the  insect  is  about 


twenty-two  per  cent  of  the  whole  surface  so 
ing  from  the  disease. 

The  hydrophobia  scare  is  still  sufiSdent  to  '. 
the  muzzles  on  the  unfortunate  dogs.  Questi< 
last  night  in  the  house  of  commons  by  Sir  H< 
Boscoe  on  the  subject  of  M.  Pasteur's  cure 
this  terrible  disease,  Mr.  Chamberlain  repUed 
behalf  of  the  government,  that  he  hoped  U 
able  to  arrange  for  such  an  investigation  as  w< 
enable  a  just  estimate  to  be  formed  of  M.  Paste 
method,  and  its  applicability  in  this  country, 
a  recent  paper  read  before  the  French  academ; 
medicine,  M.  Pasteur  gave  details  of  three  1; 
dred  and  fifty  cases,  all  of  which,  with  one 
ception,  he  had  treated  successfully ;  and  he  1 
whenever  possible,  secured  certificates  from  < 
tors  and  veterinary  surgeons  as  to  the  existe 
of  rabies  in  the  animals  concerned.  M.  Past 
hopes  soon  to  turn  his  attention  to  diphtheria. 

LoDdoD,  March  18. 
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The  struggle  between  gas  and  electricity 
means  of  lighting  has  reached  a  new  stage  in 
invention  of  Dr.  Auer  of  Welsbach,  Aastrit 
young  Vienna  chemist  who  has  been  experimc 
ing  at  Professor  Lieben's  laboratory.  The  pri 
pie  of  Dr.  Auer's  invention  is  no  new  one.  £^ 
one  knows  the  Drummond  light,  in  which  a  cj 
der  of  lime  is  brought  to  incandescence  b; 
burning  mixture  of  hydrogen  and  oxygen.  1 
in  all  previous  attempts  of  this  kind,  a  temp* 
ture  was  required  too  high  for  ordinary  use. 
Auer  has  found  a  substance  —  the  compositioi 
which  he  unfortunately  keeps  a  secret — wl 
becomes  incandescent  at  the  temperature  c 
Bunsen  burner.  His  lamp  consists  of  suci 
burner,  surrounded  by  a  common  lanip-cylin 
in  the  fiame  of  which  is  hung  a  hollow  cylii 
of  thin  *  organtine '  impregnated  with  a  met 
salt  solution.  By  the  action  of  the  flame, 
organic  matter  of  the  *  organtine '  is  destro,^ 
the  salt  is  converted  into  an  oxide  ;  and  a  w 
very  elastic,  porous  cylinder  remains,  which 
comes  incandescent.  Dr.  Auer's  lamp  has  gi 
according  to  recent  measurements,  a  lunii 
power  of  twenty  candles  at  a  gas-supply  of  1 
six  litres  per  hour. 

A  very  important  discovery,  both  for  prac 
and  theoretical  medicine,  has  been  made  her 
Mr.  Ernst  Freimd,  a  pupil  of  Prof.  E.  Ludwi 
Professor  Strieker's  laboratory.  From  earlie 
periments,  it  is  known  that  blood  does  not  cc 
late  so  long  as  it  is  contained  within  the  li 
healthy  vessels  ;  though  clotting  occurs  when 
the  vessels  are  injured,  or  have  lost  their  vite 
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niist  now  be  oTident  that  we  have  arrived  at  that 
'  point  when  we  mast  i>oon  decide  upon  the  attitude 
w<»  are  to  assume  in  regard  to  it. 

When  all  the  elements  of  ciTilisatioD  hare  been  in 
operation  for  over  a  centnry  in  a  new  country  like 
pura,  and  when  we  come  to  study  the  final  result, 
there  is  no  better  criterion  of  the  succees  of  that 
civilization  than  the  relative  number  and  the  emi- 
nence of  the  leaders  in  the  »cteucee,  arte,  and  in- 
duBtries  that  it  has  produced. 

We  have  many  such  leaders,  and  they  must  be  re- 
^rded  as  the  best  fruits  of  our  civilization  ;  while 
their  works,  or  the  effects  of  their  works,  will  alwaya 
measure  the  degree  of  respect  that  we  are  held  in  by 
other  nations. 

To-day  the  problem  which  is  contained  in  that 
chapter  of  political  e<;onomy  which  dealR  with  the 
question  of  the  nation ^s  placing  to  the  best  use  these 
mut«  of  her  civilization,  is  one  of  the  highest  im- 
portance.  and  \»  yet  to  be  rigidly  applied,  for  it  is 
still  tossed  upon  the  waves  of  varying  opinion 
created  in  the  minds  of  roea» 

During  the  various  stages  of  development  of  this 
principle  in  our  country,  the  government  at  different 
times,  and  uiiderdifferent  in fluenceg,  has  assumed  an 
attitude  towards  it  varying  all  the  way  from  open 
hr*tility  tc»  the  very  verge  of  that  method  of  treat- 
ment employed  by  King  Frederick  of  Denmark,  in 
the  c^ise  of  Tycho  Brahe,  three  hundred  years  ago. 

Asirle  from  our  great  probleniK  of  education,  there 
stands  the  eciually  vital  question  to  up,  which  may  be 
expressed  in  its  broadest  sense  as  the  qu»stion  of 
national  endowment  of  research.  This  is  one  that 
naturally  resolves  itself  into  two  general  phases, 
which  are  quite  distinct.  The  first  is,  taken  in  the 
light  of  a  productive  expenditure,  to  what  extent 
should  the  government  assist  scientific  researchers  in 
private  life  ;  and,  secondly,  to  what  extent  should 
she  encourage  it  among  tboae  directly  in  the  govern* 
ment  employ. 

Touching  the  first  of  these  questions,  I  shall  have 
but  little  to  say  ;  and  such  as  it  is,  is  mainly  prompted 
by  the  aims  and  purposes  of  that  act  which  has  juat 
Lpiiflied  the  senate,  known  as  the  *  Blair  educational 
rffll.'  This  provides  that  the  enormous  sum  of 
laventy-nine  million  dollars  of  money  be  appro- 
priated from  the  national  treasury  for  distribution 
among  the  ^tat^M  and  territories  *'  in  that  prr>portion 
which  thf»  whole  number  of  persons  in  each,  who, 
being  of  the  age  of  ten  years  and  over,  cannot  write, 
bean  to  the  whole  number  of  such  persona  in  tha 
United  States/'  Now,  this  step  not  only  pre«iip|MMea 
that  this  oonntry  claims  the  right  of  voting  away 
poblic  means  to  such  ends,  but  that  she  actually  in- 
tends  to  act  apoo  that  sanpoettion.  In  my  own  epio- 
loo,  Ibe  nation  doea  bola  |nst  such  a  right ;   but  as 

au  meatilnif  oa  the  pnrpoaes  of  thii  bill  are^  in  view 
of  senool   adraniagei  aU  uver  this 

COD)  tM^m  and  eonditiODs,  would  mit  the 

«tet«  b«  fi^ttnily  wed  served,  if  not  Ijettert  by  the 
twwsnry  afiprofniatitiip  a  simiitor  sum  to  be  ttsea,  by 
msthoda  now  vaO  kDown  tona,  towards  tba  daveiop- 
wm9$.  oi  mn  MMumima  £ul«or,  or  m  Pmnttotv  or  ma- 
olMr  Ajaaiiij  m  LooffaOoir  or  ft  Fnltoo  t  Haa  maw 
tma  mmy  duoH  aa  to  which  appropriation  woiild  ad- 
vaaoa  thm  MtknAl  mnd  Ikm  paopla's  imereil  the 
flMva  r  I  belsrra  9hm  aciib  of  all  adorttlioii  are  bcal 
■IPC  bf  tka  laitrr  mmm9  of  axpaodtars  mad  oodow- 
na»t  Immmdom^bmMmidUmkitt^  U  Utniamtk^ 
im  hm  pHadflaoa  opplM  to  tftki9  JStmhe. 


In  tsking  up  the  remaining  lide  of  the  question,  -^ 
i.e..  the  extent  to  whii*h  the  govi*rnment  tthould 
recognise  and  further  thu  researches  of  thone  per* 
sons  in  her  employ  who  have  frt>m  tinu»  to  lima 
demonstrate^^  their  peculiar  Htnr  *^  -  ^f^rm  cur- 
tain work, —  1  will,  lit'furu  di(»r  wubjoct, 
formulate  a  fi^w  well  known  atul  jixl  prmci* 
pies.     These  are  as  follows  :  — 

1  .  Both  present  and  past  history  teaches  ui,  that, 
in  those  rare  instancos  where  persons  of  high  attain* 
ments.  or  even  geniu«<,  have  lieen  enabliHl  Oirouuh 
government  en<lown»ent  to  devote  all  their  i*ni^rg»»s 
to  their  special  line  of  investigation,  th«'  rt*i^ult  has 
been  of  incalculable  bcnedt  to  mankind  for  all 
time. 

2^,  That  one  of  the  inherent  charactoHstlm  of  the 
purMiit  of  knowledge  ii  it«  insbtliiy  tonininlnin  itself 
commercially,  ami  thst,  in  all  csjios  wherein  the  re- 
searcher is  not  Himni"»«lly  prcividi'd  for,  it  munt  of 
necessity  be  linked  with  Home  other  occupatiotL 

a\  That  the  pnblifihed  renulti  of  thi*  laliors  of 
invcBtigstors  are  only  of  tlit*  hiKhwut  Ntniidnrd  and 
worth  when  the  investigator  hun  been  eualtled  to 
pursue  hi^  researches  with  a  mind  aliMuhiti^ly  re* 
lievi'd  from  pecuniary  worry,  and  an  ahstilute  assur* 
anee  of  his  l>eiiig  und)i»turried,  in  any  way^  in  Uia 
field  of  hiB  inventiK'*ti«mn, 

4 '.  That,  to  make  actual  progresn  in  Ic^aniing,  the 
investigator  mUHt  have  the  mt^anii  at  Uin  titm\Hmtil  of 
thoroughly  acquainting  himself  with  evt*ry  thing 
that  has  been  previiHiNly  mode  known  by  former  i 
workers  through  th«'ir  published  results  :  then  any 
new  facts  he  contributes  in  his  apecisl  calling  may  ba  i 
considered  as  contributions  to  knowUnlgii. 

Aided  by  thewe  pniicipUM.  let  u»»  now  nee  what  ths 
government  can   effort  with  her  hihlingruphftp*  who 
are  upon  lighthouse  duty.  anatoniiiiU    in    i 
ofhcers^bacteriologiMtH  mi  fhargn  of  the  libra  i 

ogiftts  a*  ordnance  officer*,  "■'  '  '   .'istn  n>  -  nrnt^w 

of  the  hospitals.     Thero  in  r  i*  but  that  the, 

government  possesaes  both  li  iir»d  the  pf>wer 

to  apply  any  one  of  thene  distinKuished  gentlom«fn 
to  demonstrate  the  first  principle  ;  and  will  any  ona 
question  the  gain  that  would  follow,  to  knowMgSf 
humanity,  and  the  nation,  by  removing  the  bacterl  ^ 
ologist  from  the  library  and  placing  hitn  in  the  labo- 
ratory, where  perhajm  several  thoosMld  dollars' 
worth  of  initruments  mav  ba  awajthig  bim  f 

Tba  position  of  tho  majority  of  snrh  s<*ienti«ts  io 
tho  aarvicos  fulfill  the  second  principle  ;  and,  in  any 
event,  tba  government  wmild  have  no  troobla  on  UmJ^^ 
score,  as  she  can  retain  in   her  serf  ioa  anyona  i 


long  as  tbay  plaasa  to  remain. 

eau^y  rrldant  that  both  of  the  tait  princi* 
plm  can  m  <mrriad  ool  by  (ba  ifovammant  willi  lb#j 


It  is 


matest  •ma*,  and  without  mmj  addilioiiftl  ootlftf«l 
Tha  pay  of  any  govemmant  oHlisar  la  always  snOkTiml 
to  snpnort  him  ;  and  wo  all  know  that  tlui  govern*  \ 
ment  lacks  narithwr  oppr^rtunity,  libraries,  materiaL  ^ 
or  tha  power  of  lifting  from  fvff  tha  abonldara  of 
her  M*ieotiftc  workers  all  but  tba  noil  nmcmmmtj 
rsatrainla*  Of  ooofva,  bayond  tfaa  opportottltlat  j 
ailordod  by  tiM  nalioiMl  llbraHas,  Ui«  ftilllltoimt  of] 
tkm  foiutb  pHaeipla  rpouloa  anliraly  wiOi  tba  i 


Horn,  ihmm  mxcmMm^y  aiaipla 
all  tliat  is  nacaasnr 
9Xt^m»km^  in  ordar  to 
tioD  tba  mndaat  of 
powsrf  «l  MPpialso  m  tbo  progrMi  of 


for  tlus  (rovamoMOl  Io  put  lalii 
scarry  out  mud  pinoo  ha  oparmJ 
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the  most  complete  re&lii&tioti  of  the  ends  of  all  edu- 
cation ;  yet  how  rarely  is  a  step  ever  taken  in  the 
direction  of  pntting  into  execution  these  four  princi 
plei,  and  how  often  are  they  violated  Entirely  ! 

Even  to-day,  as  in  years  gone  by,  we  find  the  »cien- 
ti*t  placed  in  chari?e  of  boHpitaiK  full  of  ^ick  meo, 
and  with  the  lives  of  women  and  children  in  his  hands 
besides^  when  he  can  see  with  his  own  eyes  that 
every  time  he  i«  called  to  attend,  as  physician,  upon 
the  nick,  his  very  presence  is  detrimental  to  their 
recovery,  while  his  painful  attempts  to  demon- 
strate to  thoee  about  him  that  be  is  trying  to  do  his 
full  duty,  only  results  in  total  lack  of  confidence  on 
the  part  of  all  the  friends,  relatives,  and  attendants, 
who  draw  a  sigh  of  relief  when  he  baa  left  the  room^ 
and  acnitinize  his  rather  vague  directions  with  sus- 
picion. 

The  same  applies  to  all  the  other  incongruities  that 
I  cited  above ;  and  examples  of  every  one  of  them 
for  the  last  thirty  years  could  and  still  can  be  found 
at  any  time  represented  in  the  government,  and  in 
most  instances  require  a  radical  change,  to  say  noth- 
ing of  the  benefits  that  would  result  to  humanity  for 
all  time,  R.  W.  Shufkldt. 

Fort  Wi^gat^  N.  Hex,.  Marob  14. 


The  silver  problem. 

It  is  generally  taken  for  granted  in  arguoients  ou 
this  and  Snaoce  or  money  problems  generally,  that 
the  state  of  business,  industry,  or  economic  ppoeperity, 
of  the  nations  as  they  now  exist,  depends  in  a  very 
large  measure  on  the  substance  of  which  their  money 
is  made.  Stagnation,  crises,  and  all  the  baneful  con- 
sequences thereof,  are  ascribed  to  the  money  system 
Without  any  intelligent  reason. 

Money  is  any  thing  whcse  exchange  value  serves 
as  a  standard  for  measuring  the  exchange  value  of 
other  things  or  of  services.  It  follows  that  the  L^st 
money  is  that  whose  exchange  value  is  most  fixed 
and  unvarying.  By  a  *  survival  of  the  fittest  *  pro- 
cess, gold  now  has  gained  its  place  as  the  money  best 
fitted  for  our  present  economic  system;  i.e.,  the 
exploitation  or  capitalistic  system. 

The  customary  blunder  of  the  finance  tinkers  and 
thinkers  is  to  aserilw  the  eviJ  results  of  the  present 
economic  system  to  the  money  or  finance  department 
thereof.  This  they  never  do  intelligently  or  clearly, 
and  never  can,  because  that  relation  does  not 
exist :  hence  the  confusion  and  general  intellectual 
bankruptcy  that  prevails  on  this  issue.  In  the 
prevailing  capitalistic  system,  money  and  all  other 
exchange  values  are  permitted  to  become  private 
property.  The  producers  of  exchange  values  have 
to  give  them  over  to  a  middleman  (capitalist),  who 
compels  thi;?m  Vi  do  that  by  the  power  of  the  state, 
which  upholds  him  therein  by  upholding  him  as 
owner  of  the  means  of  production.  But  the  pro- 
ducers are  by  this  process  exploited  (fleeced)  by 
this  third  party.  For  example  :  a  shoemaker  and 
tailor  wouldj  if  free  to  make  their  exchange  di- 
rectly, exchange^  say,  three  pairs  of  shoes  for  two 
iXMits.  But  the  middleman  (capitalist)  fieeces  both  by 
keeping  for  himself  as  much  as  he  possibly  can  of  the 
labor-products  of  both,  without  giving  any  thing  in 
return.  He  gives  the  tailor  in  money  the  exchange 
value  of  only  one  pair  of  shoes  in  exchange  for  the 
two  coats,  and  the  shoemaker  only  the  exchange 
value  in  money  of  one  coat  for  the  three  pairs  of 
shoes :    consequently,   by    the   hocus  -  pocus   of  the 


money  system,  he  is  'in'  one  ^ 

shoes.        This   right   to   bo    *i»i  ^ 

*  rested  *  right,  —  bis  '  proH»  '  1 
deem  it  a  *  vested  wrong/  :  ( 
ginning  to  think  that  way^  i 

Besides  being  a  '  shaving '  nyst^m*  it.  ta  also  i 
petitive  '  system  ;    that  is,  those  wnrkingnieoi 

*  prite/  work'and  wages,  who  will  live  in  the  1 
and   cheapest   manner;    that  is,  who  work  ; 
lowest^  price,  or,  in  other  wortts,  who  will  a 
the  least.     The  capitalist  gets  the  pris^,  '  prol 
has  the  most  integrated  and  differentiatefl  m 
prodactioQ  along  with  the  cbea|)est  labitr ; 
who   can  produce  the  quickest  and   most. 
fiide^   the   consuming   power  is   decreased  ; 
other,  the  producing  power  is  being  incpeaal 
in  the  middle  both  are  fleeced.     The  resnll 
remarkably  anomalous  spectacle  of  people  i 
willing  to  work  suifeiing  from  want  because 
too   much  produced,  and  non-prodncers  eoi 
enormously. 

Herein,  and  not  in  the  money  department,  ia 

*  root  of  the  evil.'  Only  a  remedy  that  goe€ 
root,  that  is,  in  the  root  sense  of  the  word,  i 
will  cure  the  evil.     This  remedy  is  socialism. 

CUA» 

A   swindler  abroad  ag;al]i. 

A  person  has  l>een  operating  in  Illinois  ax 
representing  himself  to  be  Prof.  H.  S.  Willi 
some  points,  and  Professor  Oelrich  at  others 
cases,  so  far  as  heard  from,  assutning  to^  ! 
nected  with  the  faculty  of  Cornell  universitj 
mofins  operandi  is  to  borrow  scientific  works,  I 
and  paleontological  specimens,  and  contPSC 
colleges  to  furnish  series  of  fossils  illusiri 
American  geology.  He  is  an  exfjert  in  clai 
fossils,  and  his  method  of  work  is  strongly  «u^ 
of  the  individual  who  duped  many  scientific  i 
last  year  under  the  alias  of  L^uereux. 
worked  his  games  at  Gale*.burg,  III.,  Bur^ 
Mount  Pleasant,  Ottumwa,  and  Oskaloo^a,  lo, 
at  the  latter  pUce  March  8  last.  He  is  unden 
man  of  from  thirty  to  thirty -five  year^  of  ag 
hair^  beard,  aud  mustache,  and  apparently  hat 
use  of  his  right  arm,  though  this  defect  mi 
been  simulated.  H,  D.  Crawi 

Ottumwa,  lo.,  Marcb  IH. 

Reports  of  the  National  academy  of  scie 

From  inquiries  which  I  have  rei^eiveil, 
appears  to  be  a  general  misunderstanding  con< 
the  reports  made  by  committees  of  the  1^ 
academy  of  sciences.  It  is  assumed  by  th€ 
that  these  reports  have  been  examined  and  a| 
by  the  academy,  and  therefor©  that  they  expl 
opinion  of  that  body.  This  is  a  mistake.  Ql 
a  report  is  not  submitted  to  the  academy  for 
sion,  and  it  must  ba  understood  to  represent « 
opinion  of  tbe  committee  who  sign  the  rep0 
example  will  be  found  in  a  late  report,  publl 
senate  document  No.  67  (forty*ninth  congit 
session),  in  which  it  is  recommended  to  cluu 
beginning  of  the  astronomical  day  from  noon 
night.  Probably  a  majonty  of  the  astrono^ 
the  academy  would  oppose  such  a  change^ 
were  permitted  to  speak. 

March  IS. 
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Ince  270  A.D.,  but  it  was  in  the 
o  1871,  following  the  political 
itiy,  that  it  waa  placed  on  its 
he  present  educational  code 
\     The  school  system  com- 
plementary schools,   middle 
'y  at  Tokio.     There  are  also 
cial  and  industrial  schools, 
the  training  of  teachers, 
ir  museums  of  high  rank 
le  department.  Students 
id  to  complete  courses 
n  so  sent  since  1875. 
are  abroad  at  present, 
'ermany.     The  school 
?  national  taxes,  and 
are  usually  govem- 
-.  belong  to  the  gov- 
taxation.     In  1881 
empire  amounted 
per  cent  of  the 
the  entirp  popu- 


i  is  equ* .  ^      ""'"" 

'cor  or  a  professor  wi  ~ 
less  in  the  case  of  an  ordinary 


nas  been  under  government  super- 
ior* of  information  of  the  bureau  of  education, 
•  A.  Education  in  Japan.  Washington,  Oovemment, 


.,v>^  education  of  the 
gv^^ut  of  free  education  we 
^jjtimate  the  dignit^r  of  the 
"liiiderttjtiuiuit   the  diguil>   of 
_  MaI  Germany  comes  the  cry  that 

ft  tx,o  *uany  educated  men,  and  not  enough 
places  for  them ;  and  in  our  large  cities  we  see 

»  Circular 9  of  information  of  the  bureau  of  education. 
No.  8, 1885.  A  reyiew  of  the  reports  of  the  British  royal 
oommissioners  on  technical  instruction,  with  notes,  by  the 
late   Charles   O.   Thompson.      Washington,    Oovemment, 
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hundreds  more  lawyers  and  doctors  than  can  ob- 
tain a  decent  living. 

The  remedy  for  all  this  mnst  lie  largely  in  tech- 
nical education.  Teach  a  trade  and  the  practical 
application  of  principles,  and  inculcate  the  lesson 
that  no  calling  is  dignified  in  itself » but  it  becomes 
what  those  who  follow  it  choose  to  make  it  We 
believe  that  Professor  Thompson's  essay  is  a  posi- 
tive contribution  to  our  knowledge  of  this  subject, 
and  therefore  should  be  carefully  studied  by  all 
who  are  interested  in  education. 

Nicholas  Mubray  Butler. 


THE  CHARACTERS  OF  CHILDREN  AS  EVI- 
DENCED BY  THEIR  POWERS  OF  OBSER- 
VATION. 

The  study  of  the  powers  of  observation  in 
children  has  been  seldom  attempted  in  a  sys- 
tematic way ;  and  yet,  with  the  tendencies  and 
aims  of  modem  education,  there  can  scarcely  be 
any  subject  from  which  might  be  expected  more 
fruitful  results.  Professor  Farlow,  in  his  recent 
address  before  the  Society  of  naturalists,  has  as- 
serted that  the  schools,  in  the  last  six  or  seven 
years,  have  made  no  perceptible  progress  in  de- 
veloping these  powers,  and  that,  so  far  as  ele- 
mentary training  is  concerned,  we  are  about 
where  we  were  ten  years  ago.  Furthermore,  in 
his  own  experience,  he  finds  that  the  tendency  of 
education,  in  the  lower  schools  at  least,  is  to  im- 
pair, rather  than  to  sharpen,  the  natural  powers 
in  this  respect.  Considering  how  important  an 
element  of  successful  work,  in  most  careers,  this 
faculty  is,  one  cannot  fail  to  appreciate  the  value 
of  experiments  that  may  throw  light  upon 
remediable  mental  defects,  or  upon  mental  excel- 
lences, in  chUdhood. 

At  the  suggestion  of  Mr.  Francis  Galton,  Mrs. 
Sophia  Bryant,  D.Sc.,  has  recently  ^  attempted 
a  series  of  such  experiments,  the  results  of  which, 
though  subject  to  fallacies,  will  point  out  a  fruit- 
fiil  line  of  investigation. 

Her  method  was  the  analysis  of  the  character- 
istics evinced  in  the  description  of  given  objects 
by  a  number  of  school-children,  all  of  whom 
were  of  the  same  age  (thirteen  years),  and  un- 
known to  her.  For  this  purpose  they  were  al- 
lowed to  remain  for  about  ten  minutes  in  a  room 
which  they  did  not  know,  and  were  then  required 
to  write  a  description  of  it.  The  one  first  de- 
scribed was  a  schoolroom,  having  certain  features 
in  common  with  other  schoolrooms  familiar  to  the 
children,  but  having  certain  others  peculiar  to  it- 
self, and  a  sufficient  amount  of  ornament,  in  pic- 

1  Joum.  anthropol.  in$t.  of  Oreat  Britain  and  Irelandt 
XT.  889,  February,  I860. 


tuxes  and  otherwise,  to  redeem  it  from 
prosaic.  The  results  of  her  analyses 
wards  compared  with  the  characteris 
by  the  children's  teachers ;  from  whi< 
sons,  in  many  cases,  striking  agree 
found.  Of  course,  in  such  experim 
author  rightly  says,  only  repeated 
trials  o%T»  eliminate  the  chances  of 
much  less  weight  should  be  attached 
than  to  positive  results.  The  points  t 
out  were  as  follows: — 

V.  In  the  perception  of  an  object  s 
tinction  is  made  between  the  sense-im 
the  apprehension  of  it  by  the  mind, 
the  passive  and  active  factors  of  percc 
prehension  is  essentially  the  bringing 
into  relation  with  the  old,  and  thus 
the  new  by  means  of  the  old. 

In  the  ratio  of  these  two  factors  oJ 
to  each  other,  there  were  found  si^ 
variety.  Impressions  were  sometime 
and  faithful  where  the  power  of  giv 
meaning,  and  thus  perceiving  them 
clearly  very  slight,  or  at  least  inop 
such  cases  the  perception  was  wha 
ordinarily  called  unintelligent.  In  otli 
impressions  either  made,  or  at  any 
upon,  were  fewer,  but  the  apprehensi 
was  very  complete.  This  completenec 
hension  or  understanding  occasionally 
yond  the  limits  of  full  and  accurate 
into  pure  inference.  Sometimes  th( 
was  correct,  and  that  not  by  chance, 
the  marks  of  having  been  cautiously 
Such  little  phrases  as  <  I  suppose,'  or  * 
are  tell-tales  here,  as  marking  off  t 
from  the  reckless  thinker.  This  latter 
betrayed  also  by  a  very  unmistakable  1 
inference,  which  in  the  bad  cases  degei 
actual  false  perception.    For  instance 

*  C.  W.'  in  the  comer  of  a  picture  was 

*  M.  W.,'  this  being  the  name  of  a  gii 
whom  the  young  observer  knew  very  \ 

It  was  found,  as  indeed  might  natu: 
pected,  that  the  false  perceivers  wen 
ways  ready  apprehenders,  who,  apparei 
ing  into  actual  inference,  inferred  car 
projected  their  false  inferences  into  fi 
tions.  The  carelessness  of  such  infen 
very  simple  character  :  the  impressioni 
of  which  the  inference  should  be  b 
there,  and  it  is  not  brought  to  the 
argues  absence  of  the  impulse  to  criti 
is  the  basis  of  accurate  habits  of  thougl 
ness  of  the  impressions  is,  it  must  be  ] 
negative  cause  for  the  false  perceptions 
test  is  thus  kept  in  the  background  ;  br 
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ordingly.  The  negative  de- 
it  is  a  defect — of  under- 
ill  negative  defects,  difficult 
>  >tii  from  defect  reveals  itself 
■■  I  little  touches  that  are  verv 

s  luade,  a  picture  was  used 
"ntrasts  as  before  were  to 
« )ut  in  the  various  descrip- 
Miit  there  was  occasion  for 
;s  in  these  cases,  and  these 
'ledly.     To  see  a  picture  in 
rstand  its  meaning,  and  in 
^-  iianing  there  is  abundant 

vifHl  play  of  imagination, 
lithfiil  observation  or  not. 
I'  an  object  resolves  itself 
impression  and  apprehen- 
:  of  a  complex  of  objects 
I  wo  factors  of  perception 
ins  of  appropriate  fetches 
i^ination.     Now,  in  some 
l  abundant  and  accurate 
something  like  the  min- 
\'planation.     In  others  the 
lanifest,  explanation  good, 
■    upon  or  even  descril>ed 
:icy.     Between    these  ex- 
were  combined  in  various 
ratio  of  equality  character- 
iced  type  of  mind, 
the  nature  of  the  imagina- 
:;^ested  well-marked  contrasts 
■r,  were  oljserved.     Sometimes 
liition  was  almost  purely  intel- 
^ulx)rdinated  to  the  purix>8e  of 
■  ir  the  explanation  of  observations, 
trailed  the    logical    or  intellectual 
In  other  cases  the  fetch  of  imagi- 
>  not  so  much  after  ideas  to  construe 
after  feelings  to  luxuriate  in  :  the  ideas 
1  rj^were^l  in  a  mass  of  vague  associate 
■  ion.     Tlus,  if  it  can  be  called  imagination  at 
.  may  be  marked  out  as  the  emotional  variety  ; 
■  lid  a  touch  of  it  is  not,  of  course,  out  of  jjlace 
in  describing  an  object  like  a  picture,  which  has 
distinct  aesthetic  bearings.      But  most  striking  of 
all  were  the  exam])les  of  dramatic  imagination, 
which  were  not  rare :  liere  the  picture  is  lost  in 
the  story  which  it  is   interpreted  as  meant  to 
tell;  the  picture  becomes  the  occasion  for  a  de- 
parture into    story-land,    instead    of  remaining, 
as  in  the  first  case,  tlie  main  fact,  solely  for  the 
explanation  of  which  such  deimrtiires  are  at  all 
allowed,  and  by  which  they  are  limiteil.     Besides 
these  marked  cases,  there  were  doubtful  cases, 
and  cases  negative  altogether.     Sometimes,  too, 
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tlje  play  of  ini agination  wais  marke<lly  careless, 
and  uncontrolled  hy  the  inwanl  critic,  iis  couifiared 
with  the  good  cases  in  which  it  showed  itsell 
sober  and  self*con trolled. 

As  tlie  author  says,  the  soiu^es  of  error  in  such 
obeerrations  aa  these  are  very  numerous;  but 
from  repeated  observations  by  many  oljftervers, 
carefully  coUat^i,  these  errors  may  be  in  a  gi-eat 
measure  eliminated,  and  substantial  results  ar- 
rived at»  of  whose  practical  bearing  there  can  l^ 
little  doubt. 


OBSERVATIONS  UPON  DIGESTION  IN  THE 
HUMAN  STOMACH. 

EteECT  observations  on  digestion  in  the  hum  on 
stomach  have  l^een  very  seldom  made»  as  opf>orlu- 
nities  for  such  cannot  often  occur.  Those  by 
Beaumont  many  years  a^  are  familiar  to  every 
student  of  pfavsiology,  and,  notwithstanding  their 
lack  of  completeness  and  their  many  imperfec- 
tions, they  eerred  a  very  useful  purpose  in  ex- 
plaining many  of  the  processes  whereby  digestion 
is  affected  in  this  organ.  These  observations  have 
been  supplemented  by  others  ;  but  the  results  of 
modern  physiological  researches  have  been  such^ 
thai  renewed  opportunities  to  make  such  direct 
observations  must  be  of  great  value.  Such  a  one 
occurred  within  the  past  year  in  the  person  of 
Heinrich  Baud,  a  healthy  young  man  twenty-eight 
years  of  age,  into  whose  stomach,  in  consequence 
of  a  stricture  of  the  oesophagus  that  prevented  tlie 
passage  of  all  food,  a  surgical  opening  five  centi- 
metres in  length  was  made.  The  case  passed  into 
the  hands  of  Mr,  A,  Herzen,  the  well-known  physi- 
ologist, who  improved  the  oprKirtunity  to  make 
a  series  of  experiments  uiwn  the  digestibility  of 
certain  foods  and  ujxm  the  behavior  of  the  gas- 
tric juices  [Ko^nos,  1885,  ti.  1,  4).  The  pepsin 
secreted  by  the  patient  was  of  unusual  quantity, 
and,  what  has  hitherto  never  been  observed  in 
similar  cases,  or  through  the  artificial  tistula,^  of 
dogs  or  other  animals*  there  was  a  changeable  but 
often  considerable  quantity  of  bile  present.  These 
circumstances,  however,  though  complicating  the 
experiments,  ifid  not  especially  affect  the  results. 

The  author's  methods  of  experimenting  were  as 
follows  :  a  substantial  meal  was  given  to  the 
patient  at  7  o*clock  in  the  evening,  and  nothing 
further  was  [>ermitted  to  enter  his  stomach  till  the 
next  morning,  when  experiments  at  6  o'clock  were 
begun t  first  upon  the  empty  organ.  After  an 
examination  of  the  juices  therein  contained,  there 
was  introduced  the  albumen  from  three  hard- 
boiled  eggs,  with  two  to  three  hundred  grams  of 
water,  together  with  three  small  silken  nets,  each 
containing  eight  small  pellets  of  albumen,  uniform 


in  size,  and  regular  in  shape,  and  which  could  I 
easily  withdrawn  for  examination.    These  oheeffi 
tions  through  the  fistula  were  made  hourly,  i 
one  of  the  nets  with  its  contents  removed. 

Remarkable  and  unaccountable  conditions  i 
found  in  which  the  albumen  remained  one  or  i 
two  hours  in  the  stomach  without  undeT]gcdng  g 
perceptihle  change,  notwithstanding  the 
of  ferment,  with  which  it  was  impregnated. 
these  cases  the  albumen  pellets  usually  retained  { 
their  substance  precisely  the  requisite  quantity  4 
pepsin  for  their  solution,  which,  under  favoftU 
circumstances    afterwards,    exactly    sufficed 
digest  them.     This   furnishes   evidence   that 
pepsin  does  not  act  through  simple  contact  alo 
and   that    a    given   qtiautity   of    it  can  disBoJ^' 
only  a  given  quantity  of  albumen,  and  that 
sequently  the  pepsin,  by  the  exercise  of  ita 
tive  activity,  loses  its  entire  potency. 

Observations  directed  toward  the  ; 
of  the  time  required  for  the  stomach- juices  I 
impregnate  coagulated  albumen  showed  that  th 
penetrated  aL>out  one  millimetre  during  the 
hour  and  three  millimetres  within  the  second. 
was  also  learned  that  the  acids  were  much 
active  than  the  pepsin  in  penetrating  the  sub 
This  last  fact  furnishes  a  new  proof  of  th©  pp 
of  a  free  acid  in  the  stomach- juices.  The  julo 
however,  at  such  opportunities  as  it  was  posBthle  ^ 
to  examine  them,  were  sometimes  found  to  he  ol 
a  neutral  reaction.  But,  in  order  to  test  the 
action  of  acid  and  ferment  further,  be  introduced 
at  times  a  quantity  of  soda  to  neutralise  the 
acid  ;  without,  however,  materially  affecting 
activity  of  the  pepsin,  although  it  appeared 
somewhat  diminish  it.  It  therefore  results 
pepsin  exerts  its  digestive  power  almost  wh 
independently  of  the  acid.  The  reverse  of  th 
ajB  may  be  expected,  was  also  found  true,  —  t 
the  acids  i>enetrated  the  albumen  in  the  abeenoe| 
the  pepsin,  and,  when  the  pieces  of  albumen  ^ 
small,  a  sufficient  quantity  was  absorbed  to  < 
them. 

Another  series  of  researches  was  made  upon  i 
fluids  of  the  stomach,  from  which  it  was  foi3 
that,  on  tlie  mornings  after  fasting,  the  seer 
usually  was  small*  while  at  such  times  follow^ 
the  ingestion,  during  the  night,  of  milk  or 
fluids    containing    alchobol,    the    secretion 
greater.     During  the  fbnst  houi^  of  digestion 
quantity  held  a  definite  relation  to  the  volume  ( 
substances  introduced,  while  in  the  tifth  hour 
quantity  was  always  more  abundant,  about  tl«l 
or  four  hundred  grams.     The  first  secretion  of  I 
morning  was  in  general  a  somewhat  thick^  vc 
stringy,  more  or  less  clear  fluid,  which  resembl^ 
the  white  of  an  egg;  that  obtaiDed  during 
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prooefls  of  dig:estion  was1e«a  thick  and  less  strio^  : 
while  that  of  the  fifth  hour  was  turbid,  thin,  and 
little  or  not  at  all  stringy. 

Of  the  hundred  and  forty-two  epeciniens  ex- 
aminedp  one  hundred  and  seven  sliowed  a  reUow 
or  green  color,  more  or  less  intense,  and  which 
indicated  the  presence  of  bile.  It  is  worthy  of 
note,  tiiat,  despite  the  almost  constant  presence  of 
bile  in  the  tt^^unach,  the  digestion  was  not  per- 
ceptibly disturbed,  and  analyses  of  the  contents  of 
the  stomach  during  difFerent  hours  of  digestion 
clearly  proved  that  the  activity  of  the  fluids  waa 
not  impaireti  by  its  presence.  It  was  aLso  ol^served 
that  the  entrance  of  bile  into  the  stomac-h  partook 
of  a  sort  of  periodicity,  a  less  quantity  being  found 
during  the  first  two  horn's  of  digestion  than  at  the 
time  either  before  or  after,  and  that  the  quantity 
waa  still  Jess  during  active  digestion »  when  fluids^ 
especially  beer,  were  taken  in. 

Hie  hydrochloric  acid  of  the  juices  during 
dig^tion  was  fotmd,  in  a  mean  of  eighty-seven 

( examinations,  to  be  from  \M  to  1.9  per  cent  in 
weight  of  the  entire  quantity,  —  a  somewhat 
higher  (lercentage  than  that  given  by  Richet. 
The  acidity  gradually  increased  during  the  fii^t 
hour*  of  digestion,  reaching  its  maximum  at  the 
thiril  hour,  from  wliich  time  it  gradunlly  de- 
crea»*x).  A  few  times  the  juices  wtire  found  neu- 
tral, and  the  highest  acidity  attained  was  4.3  per 
cent 
Sinoe  Dr.  Koch  has    shown    that  an   acidity 

-  equJTalent  to  two  per  cent  of  the  gastric  juices 
suffices  to  destroy  the  cholera  microbe,  it  has  been 
recommended  tliat  table-salt  should  be  eniploye<i 
during  cholera  epidemics  to  increase  the  quantity 
of  acid  in  the  gastric  juice,  aud  thus  prevent  the 
entrance  of  these  germs  into  the  alimentary  canal ; 
but  from  a  series  of  experiments  it  was  ascer- 
tained that  the  direct  reverse  was  the  result,  and 
that  the  larger  the  quantity  of  salt  introduced, 
the  more  considerable  and  permanent  was  the  de- 
crease of  the  acidity,  so  much  so  that  at  times  the 
juices  were  rendered  entirely  neutral.  Contrary 
to  the  opinions  which  hare  been  expressed  by 
physiologists,  that  salt  increasetl  the  activity  of  the 
secretion  of  jiepsin,  ex]ieriments  seemed  to  prove 
that  it  l^dered  such  secretion,  ami  when  large 
quantities  were  taken,  either  into  the  stomach  or 
by  injection,  the  stomach  digestion  was  most  im- 
paired. Mr.  Herzen.  however,  would  by  no  means 
deny  tlie  probabiUtv*  that  salt  injected  directly 
into  the  blood  increases  the  secretion  of  |*ct»8in. 
On  the  other  hand,  it  W4is  establisht^l  tliat  the 

introduction,  either  by  the  stomach  or  the  rectum, 

Lof  dome  good  i)eptogenic  substance,  such  as  broths 
er  dextrine,  uniformly  hastened  digestion  in  th© 
tftamach.  and  that  this  resulted  independently  of 


the  increase  of  acidity,  and  despite  the  frequent 
preseJice  in  the  stomach  of  the  contents  of  the 
du*:»denum.  In  other  words,  the  digestion  may  be 
hastened,  and  a  richer  secretion  of  pepsin  brought 
about,  by  their  use;  while  others,  such  as  tea, 
wines,  and  grape-sugar,  produce  no  effect  what- 
ever.  Of  the  practical  residts  of  such  observatiotis, 
corroborating  and  adding  to,  as  they  do.  conclu- 
sions previously  and  in  other  ways  arrived  at^ 
there  can  be  no  doubt  Those  who  would  aid  an 
impaired  digestion  may  seek  in  certain  foods, 
such  as  broths,  stale  bread,  milk  or  coffee,  taken  • 
a  while  l>efore  regular  meals,  efficient  helps ;  while  1 
alcohohc  drinks,  rmd  especially  the  sour  wines, 
sugars,  and  others,  may  be  not  only  of  no  use,  but 
even  actiially  prejudicial.  To  the  child  and  the 
invalid  the  residts  are  no  less  useful. 


BLISDNESS  IN  RUSSIA, 

At  the  first  congress  of  Russian  doctors,  which 
was  held  in  January  last^  many  important  pa|>ers 
were  read,  followetl  by  diBcusBions  of  considerable 
interest,  some  of  the  most  eminent  members  of  < 
the  profession  from  the  diiferent  provinces  and 
imiversities  of  the  empire  taking  part  in  them. 
A  very  striking  contribution  to  the  study  of  si^cial 
and  sanitary  questions,  says  the  Lancet,  was 
afforded  by  a  paper  by  Dr,  A,  T.  Skrebitski,  on 
tlie  *  Distribution  and  statistics  of  blintlness  in 
Russia."  The  data  employed  were  chiefly  those 
collected  by  the  military  authorities  who  have  to 
ejcamine  young  men  as  they  become  lialde  to  ser- 
vice in  the  army.  Taking  the  total  for  the  five 
years  1879  to  188*3,  the  nurabtT  examined  was 
1,388,761,  of  whom  13,ft86,  or  almost  one  per  cent, 
were  blind  in  one  or  both  eyes.  In  certain  dis- 
tricts the  proportion  was  much  higher  than  the 
average ;  and  some  of  the  largest,  or  rather  most 
populous,  provinces  seem  to  liave  presented  the 
greater  proixjrtion  of  the  blind  :  thus  in  that  of 
Kieff,  which  sent  up  almost  the  largest  number 
of  recruits,  —  namely,  43,118,  ^no  less  than  660, 
or  1  in  every  65,  were  found  to  be  blind  in  one  or 
both  eyes.  The  smallest  proiwrtion  of  blind  was 
foimd  in  Archangel,  where  it  was  1  in  3£m>  ;  but 
even  this  is  far  al>ove  the  proportion  in  other 
European  countries. 

To  make  the  comparison  with  the  statistics  of 
other  countries,  it  is  necessary  to  subtract  the 
number  of  those  blind  in  one  eye,  which  in  Russia  . 
is  found  to  be  only  a  fifth  of  the  total  blind  :  thus, 
we  may  consiiler  that  four-fifths  of  the  13,686  re- 
cruits retume<l  as  blind  were  blind  in  both  eyes, 
so  that  the  ratio  of  tottdly  blind  is  about  1  to 
125.  The  ratio  in  EIngland  and  Ireland  is  1  to 
1,015,  and  that  in  several  other  European  coun- 
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*'  I  euppwe  1  Diust  take  the  tiling  mjseWt  Come 
up  »tairs  with  rue,  Ileljie,  when  the  council  is 
over.  We  will  Vmik  at  the  maps,  and  you  shall 
show  me  where  these  places  are/'  It  o<«?urred  to 
Mr,  Froude  that  it  would  be  a  good  thing  not 
merely  to  find  out  where  the  eolomea  were,  but 
to  maice  a  tour  among  them,  to  talk  to  their  lead- 
ing men,  see  their  counti'ies  and  what  they  were 
doing  there,  learn  their  feelingB^  and  correct  what- 
ever erroneous  inipressionB  he  himaelf  shared  in 
common  with  hta  countrymen.  He  sailed  for 
Melbourne  in  the  l>eginiiiDg  of  December,  1884,  in 
the  new  steamship  Australaaiaji ;  and  on  the  10th  of 
May,  1885,  he  lande^l  at  Liverpool  from  the  decks 
of  the  Etruria,  on  her  first  retium  vogage  from 
New  York.  In  this  volume  the  events  of  that  trip 
around  the  world  are  most  charmingly  narrated. 

Hid  first  encounter,  however,  was  with  an  Lnhab- 
itaut  of  an  island  much  nearer  Downing  Street 
tJian  New  Zealand.  He  thus  narrate©  the  inci- 
dent:  **I  saw  an  Irishman  in  the  unmistakable 
national  costume,  the  coat-seams  gaping,  the 
trouBexB  in  holes  at  the  knees,  the  battered  hat^ 
the  humorous  glimmering  in  the  eyes,  I  made 
acquaintance  with  him,  gave  him  a  pipe  and 
some  tobacco,  for  he  had  lost  his  own,  and 
tempte*!  liim  to  talk/*  The  man,  who  had  prob- 
ably never  heard  of  Mr,  Frtjude  or  hia  books, 
o|>ene^l  his  heart  to  him.  After  describing  how 
the  Manx  men  had  come  down  and  taken  all  the 
herring  in  his  neighborhood  (for  it  aeems  that 
he  waa  a  tisherman),  he  went  on:  "And  then 
there  was  the  bit  of  land"  —  here  he  paused  a 
moment*  and  then  continued,  ^'Thim  banks  waa 
the  ruin  of  me.  I  had  rather  had  to  do  with  the 
worst  landlord  that  ever  was  in  Ireland  than  with 
thim  hanJis,  There  m  no  mercy  in  them.  They*ll 
have  the  skin  from  off  your  back."  Poor  fellow  1 
No  sooner  lia*i  he  got  fixity  of  tenure  than  he  had 
borrowed  money  on  the  strength  of  it,  and  the 
reault  was  emigration  to  the  anti[K>deB.  *'  How 
many  hundreds  of  thousands  of  his  countrj-men 
will  travel  the  same  road  ?*'  queries  om*  author. 

A  few  hours  only  were  devoted  to  the  Cape  of 
Oood  Hope ;  for  Mr.  Froude  had  sojourned  there 
ten  year*  before,  and  bad  seen  all  of  the  mis- 
government  of  that  colony  that  he  de^iretl. 
Adelaide  was  merely  glanced  at,  but  a  long  and 
interesting  visit  was  paid  to  Melbourne  and 
Sydney.  A  trip  was  taken  to  Balhirat,  Bendigo, 
and  other  points  in  the  interior  of  Victoria.  Every- 
where he  waa  well  treated,  and  everywhere  he 
SAW  nothing  to  blame  and  much  to  praise.  He 
was  in  a  land  wherti  patriotism  was  not  '*  a  senti- 
ment to  t>e  laughed  at^ — ^not,  as  Johuson  deflne<l 
it,  *  the  laBt  refuge  of  a  scoundrel,*  but  an  ac- 
tive  i)«S£Kiun.**      He    predicts  a    glonoua   future 


for  Austi-alia.  People  wrote  to  him  afterwards 
that  he  had  purposely  been  shown  the  brigld  side 
of  things,  **that  we  let  otu'selves  be  flattered,  be 
deluded  *  etc.  Very  likely.  There  was  mud  as 
well  as  gold  in  the  alluvial  mines.  The  manager 
poiuteii  out  the  gold  to  ue,  and  left  the  mud  im- 
pointed  out.  The  question  was  not  of  the  mud  at 
alli  but  of  the  quality  and  quantity  of  the  gold. 
If  there  is  gold,  and  much  of  it»  that  is  tlie  f>oijit. 
The  mud  may  be  taken  for  granted/*  Rather  a 
dimgerous  method  of  investigation,  one  woultl 
say,  and  a  method  the  pursuing  of  which  haa 
destroyed  much  of  our  faith  in  Mr*  Froude*s 
deductions. 

He  next  passed  over  to  New  Zealand,  this  time 
in  an  American  steamer.  But  though  the  captain 
and  the  steamer  were  American,  the  crew  was  not. 
Indeed,  oiu:  author,  puzzled  to  make  out  what 
they  were,  asked  the  captain  how  he  had  picket! 
them  up.  **  I  make  a  rule,"  the  captain  replied^ 
**to  take  no  EDglish,  no  Scotch,  no  Irish,  no 
Americans,  Tliey  go  ashore  in  harbor,  get  drunk, 
get  into  prison,  give  me  nothing  but  trouble.  It 
is  the  ^me  with  them  all,  my  people  and  yours 
equally.''  He  preferred  Danes,  Norwegians,  Ger- 
mai\s,  Swedes,  and  Chinamen,  It  totik  five  days 
to  make  the  voyage  from  Sydney  to  Auckland. 
Then  followed  a  month  mainl^^  devoteti  to  sight- 
seeing in  the  wonderful  volcanic  interior  of  the 
North  Island.  This  part  of  the  book  is  weU  illus- 
trated, and  we  remember  no  better  description  of 
the  last  retreat  of  the  Maori.  In  fact,  it  makes 
one  wish  that  the  author  ha<I  devoted  more  of  Ids 
time  to  descriptive  writing,  and  less  to  historical 
dissertations. 

From  Auckland  lie  voyaged  to  San  Francisco 
via  Honolulu.  It  is  always  pleasant  to  hear  one*a 
country  and  countrymen  praised,  and  Mr.  Froude 
lias  been  by  no  means  stingy  of  praise  when 
gpeakiBg  of  us.  "The  Americans,"  he  declares^ 
•*are  the  Enghsh  reproducetl  in  a  new  sphere* 
What  they  have  done,  we  can  do.  The  Americans 
are  a  generation  before  us  in  the  growth  of  de- 
mocracy, and  events  have  proved  that  democracy 
doe«  not  mean  disunion."  But  all  the  desirable 
results  were  not  brought  about  by  the  spirit  por- 
traye*i  in  the  following  sentence.  He  has  been 
speaking  of  the  scheme  for  a  real  imperial  (par- 
liament (sometliing  akin  to  our  congress)  to  take 
charge  of  the  *  foreign  and  colonial  policy "  of  a 
federated  British  empire, — Oceana, — and  saj's, 
'*  Of  all  the  amateur  propositions  hitherto  brought 
forwani,  this  of  a  federal  parliament  is  the  most 
chimerical  and  ahtturd.**  Why?  it  may  be  asked. 
Because  the  English  house  of  commons  is  omnipo- 
tent, is  the  reply,  *♦  Who  ia  to  persuade  it  to  abdi- 
cate half  its  functions,  and  construct  a  superior 
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authority  which  woiild  reduce  it  to  the  level  of  a 
municipal  board?"  It  may  be  safe  to  say,  that, 
until  the  English  house  of  commons  does  consent 
to  divide  its  authority  with  some  kind  of  a  legis- 
lative body  in  which  the  Englishmen  who  happen 
to  live  in  Canada  and  Australia  shall  have  a  voice, 
every  scheme  for  an  *  Oceana '  will  prove  *  chi- 
merical and  absurd.' 


MINOR  BOOK  NOTICES, 

New  theorie$  of  matter  and  force.    By  William  Barlow. 
LondoD,  Sampson  Low  <t  Co,,  1S85.    8°. 

Most  theorists,  in  seeking  to  escape  from  the 
difficulties  in  the  way  of  an  adequate  conception 
of  the  luminiferous  ether,  would  hesitate  to  em- 
brace a  theory  which  involved  either  the  denial  of 
the  conservation  of  matter  or  the  acceptance  of 
the  emission  theory  of  light ;  and  yet  the  author 
of  *New  theories  of  matter  and  force'  has  no 
craven  fear  of  either  or  both  of  these  conclusions. 
Ordinary  matter,  he  conceives,  is  a  mixture  of  two 
hypothetical  ethers  in  a  highly  condensed  state. 
The  properties  of  these  ethers  are  peculiar.  Both 
have  inertia,  and,  when  unrestrained,  expand  in- 
definitely like  gases.  One  is  more  compressible 
than  the  other,  and  cohesion  in  each  is  propor- 
tioned to  the  density.  To  avoid  all  appearance  of 
action  at  a  distance,  this  cohesion  is  not  supposed 
to  be  an  attraction,  but  rather  a  clinging-together 
of  contiguous  particles.  This  seems  to  require 
these  ethers  to  be  continuous ;  but  this  is  no 
serious  embarrassment  to  our  author,  who  finds 
no  difficulty  in  reconciling  perfect  continuity  of 
substance  with  any  desired  degree  of  compressi- 
bility. Owing  to  the  diminution  of  the  coliesion 
with  the  density,  these  ethers  liave  the  remarka- 
ble property  that  the  exi)an8ive  force  increases  as 
the  volume  becomes  greater.  By  means  of  these 
two  ethers  we  have  the  fundamental  machinery 
for  the  complete  explanation  of  matter,  gravita- 
tion, light,  heat,  and  electricity.  The  greater  part 
of  the  book  is  devoted  to  the  application  of  tlie 
theory  throughout  the  whole  realm  of  physics, 
supplementary  hj-potheses  being  courageously  in- 
troduced when  necessary.  Tlie  main  phenomena  of 
light  are  explained  by  a  combination  of  the  wave 
and  emission  theories,  as  interi)reted  in  the  light 
of  two  ethers.  It  is  much  to  l>e  regretted  that  the 
autlior,  before  publishing  his  theory,  did  not  sub- 
ject it  to  a  scrutiny  at  least  as  rigid  as  tliat  which 
led  him  to  reject  the  accepte<i  views.  Tlie  scien- 
tific imagination  has  an  important  use  when 
stimulated  by  knowledge  and  guided  by  reason  : 
but  before  we  lightly  cast  aside  those  theories 
which    are    the    result    of    the    most    profound 


thought,*  not  of  one  mind,  but  of  many,  and 
which  have  been  slowly  elaborating  during  patient 
years,  and  set  up  in  their  stead  our  own  brief  con- 
ceits, we  may  well  pause  and  consider. 

The  determ  ination  of  rock-forming  mineral*.  By  Dr.  Etokh 
HussAK.  Translated  by  Dr.  B.  G.  Smith.  New  Tork, 
H'l/^y,  1886.    ie». 

Tms  is  a  work  of  which  we  cannot  speak 
favorably.  Dr.  Smith's  evident  lack  of  acquaint- 
ance, both  theoretical  and  practical,  with  the  sub- 
ject, has  compelled  him  to  make  a  close  literal 
translation  from  the  original;  and,  as  would  be 
expected,  numerous  errors  have  thus  crept  io,  in 
addition  to  the  many  in  the  original.  The  whole 
spirit  of  the  German  language  is  such  that  close 
translations  of  technical  works  are  rarely  happy 
in  their  results  —  certainly  never,  except  when 
one  is  most  thoroughly  familiar  with  both  the 
language  and  the  subject  under  consideration. 
It  is  very  much  to  be  doubted  whether  Dr.  Smith 
possesses  either  of  these  qualifications ;  otherwise 
he  would  never  have  made  such  errors  as  '  the 
entrance  face  of  the  light'  (eintrittsflache)  for 
'  plane  of  incidence,'  and  '  shell-formed '  (schalen^ 
formig)  for  *  zonal.' 

Along  Alaeka''*  great  river.  By  Fbbdkrxok  Schwatka. 
New  York,  Caseell,  1886.    8«. 

Tffls  excellently  illustrated  volume  describes 
the  journey  of  Lieutenant  Schwatka*8  explodng- 
party  from  Portland,  Ore.,  through  the  beautiful 
inland  passage  along  the  north-west  coast  of 
America,  as  far  as  Sitka  in  Alaska,  thence  over- 
land to  the  head  waters  of  the  Yukon  River, 
which  was  explored  with  considerable  accuracy 
by  liis  expedition  as  far  as  Fort  Yukon.  Schwat- 
ka*s  raft -journey  down  the  Yukon,  and  his 
explorations  in  that  region,  have  been  often  re- 
ferred to  in  these  columns.  Capt.  C.  W.  Ray- 
mond, of  the  engineer  corps  of  the  army,  had 
surveyed  and  charted  the  Yukon  River  from 
Fort  Yukon  to  its  mouth,  about  a  thousand  miles, 
as  early  as  1869,  and  Schwatka  pays  a  deserved 
tribute  to  the  accuracy  of  that  officer's  work.  In 
fact,  the  large  chart  of  reference  accompanying 
the  volume  a])i)ears  to  be  a  reduced  copy  of  Ray- 
mond's chart,  which  is  said  to  be  the  best  in  ex- 
istence of  that  part  of  the  great  river.  It  is  to  be 
regietted  that  Schwatka's  time  for  this  explora- 
tion was  limited  to  one  short  summer,  and  that 
his  arrival  at  St.  Michael's  had  to  be  so  arranged 
as  to  anticipate  the  departure  of  the  last  vessel 
going  south  from  that  jxjint  in  the  fall.  Otherwise 
it  Is  almost  certain  that  he  would  have  explored 
a  much  wider  region,  thus  adding  much  to  our 
knowledge  of  that  almost  unknown  American 
territorv. 
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COMMENT  AND  CRJTICJSM. 

'  of  agricultural  experimentation  ia 
ore  and  wore  to  the  fn^nt,  both  by  the 

fixation  of  state  experiment  stations,  an*! 

1  the  endeavor  to  secure  national  aid.  But, 
e  the  making  of  experiments  in  increasing  nuni- 
MKiearB  tv  be  assured  for  the  immediate  future, 
Hre  important  Bubject  of  the  interpretation 
rperioientaappearB  to  receive  but  little  consid- 
OD.  It  seems  to  be  assumed,  that,  once  an 
riment   is  honestly  made,  its  teachings  will 

Kmous  that  he  who  runs  may  read.  As  a 
of  fact,  however,  the  correct  interpi^ta- 
the  results  of  an  agricultural  experiment 
ak  now  of  ^ieniitlc  uxperiments)  is  a 
er  of  no  httle  difficulty,  and  is  deserving  of 
I  attention  with  the  making  of  the  experi- 
H  We  are  glad  to  note  that  the  director  of 
IRr  York  experiment-station,  in  his  last  re- 
I  which  we  notice   in  another  colunm,  em- 

fcthe  importance  of  a  proi>er  method  of 
itiou  and  of  the  application  of  the  doc- 
'  of  chances*  In  the  strictest  sense  of  the 
I,  no  aijricultural  exi>eriment  can  as  yet  Ije 
d  scientific,  because  in  none  do  we  &*:»  fully 
!rstand  the  conditions  as  to  properly  control 
I.  In  all  experiments  with  plants  or  animals^ 
lave  to  reckon  with  the  individual  peculiari- 
*f  the  nrganism ;  and,  except  under  the  most 
ring  conditions,  there  are  other  conditions 
a  not  be  accurately  controlled  or  allowed 
a  consequence,  the  final  result  of  such 
ent,  or  series  of  expt^riinenta,  is  a  proba- 
ater  or  less  as  may  l3e»  that  a  certain 
The  subject  is  too  broad  a  one  to  be 
here ;  but  we  are  convinced,  that  in 
priion  as  agricultural  experimenters  Umm  to 
Dgntsh  clearly  just  what  and  how  much  their 
rimeuts  really  prove,  will  they  lie  in  condi- 
n  to  make  more  rapid  and  certain  progress  in 
ige.  

rKMPLATTVE  and  retrospective  naturalist 

jly  escape  the  curious  fantasy  that  the 

*6shes*  may  become  altogether  ob- 

.1».  — 1980, 


solete,  unless,  indeed,  it  sur>ive3  in  the  future  as 
an  historical  reminiscence  of  the  time  when  men 
thought  there  were  '  fishes/  In  fact,  tlie  word 
has  lost  by  succesmve  trimmings  a  large  share  of 
its  ancient  scope  ;  for  it  is  only  by  generous 
etymological  tolerance  that  we  graciously  permit 
ourselves  to  still  talk  of  the  invertebrate  cray-fish 
and  ahell-flah  as  fish  at  all,  and  we  feel  a  com- 
fortable sense  of  sustained  p^iliteness  towanls  our 
more  ignorant  ancestors,  while  we  order  the 
waiter  to  fetch  us  some  of  the  same  tid-bit  fishes* 
Then  w*e  learned  to  extend  our  linguistic  purism 
to  the  very  vertebrates,  and  became  wise  with 
the  knowledge  that  those  evident  fishes,  the  i>or- 
|>oises  and  the  whales,  are  not  fiahea  at  all.  But 
tlie  taste  for  lopping  off  t!ie  meaning  from  an 
innocent  word  had  grown  by  indulgence ;  and  so> 
haxing  cut  off  the  top  of  the  fishes  of  our  fathers, 
we  turned  to  the  bottom,  wliich  we  added  in  our 
own  day.  and  removed  Amphioxus.  We  are 
quite  agreed  that  the  ptx^r  creature  is  not  even  a 
fish.  Just  at  present  we  apimrently  are  making 
ready  for  another  discardment.  The  progress  of 
science  is  rendering  it  clear  that  the  sturgeon  and 
his  oongeners  —  the  ganoids  all  —  are  more  nearly 
related  to  Uie  amphibians  than  to  the  true  fishes. 
Their  development  in  the  ovum  is  ver>"  tliisely 
similar  to  that  of  the  frog  and  newt,  and  differs 
strikingly  from  that  of  the  bony  fishes  and  sharks. 
In  the  structure  of  the  adults,  too»  tlie  indications 
|X)Lnt  to  the  same  afiinit^'.  Of  course,  if  the 
ganoids  go,  the  dipnoans  must  go  too,  as  every 
one  will  admit.  Now  appears  Monsieur  Fullirpiet 
with  a  valuable  study  of  the  brain  of  one  of  the 
latter,  Protopterus.  and  discovers  that  it  is  <]uite 
like  that  of  an  amphibian,  and  not  at  all  like  that 
of  a  true  fish.  Our  {XTjilexity  fiiirly  reaches  its 
climax,  and  we  wonderingly  ask,  Is  any  fish 
really  a  fish?  If  we  can  forecast  tlie  progress 
of  the  future  by  that  of  the  past,  we  uuist  answer, 
No. 

That  some  portioks  of  New  South  Wales  are 
not  desirable  as  permanent  places  of  abode  year 
in  and  year  out,  may  be  judge<i  from  the  fact  that 
during  the  past  three  years  thirteen  mHiion  sheep 
have  died  from  want  of  water.  It  is  maintained 
by  some  that  the  recent  drought  was  by  no  means 
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unprecedented.  The  Darling  River,  in  1889,  was 
merely  a  chain  of  water-holes ;  and  again,  ten 
years  later,  it  was  but  little  better  ;  in  1851  the 
river  was  so  dry  that  grass  had  grown  in  it,  and 
in  fact  it  was  the  only  feeding-ground  available ; 
in  1863  and  1865,  and  again  in  1868,  the  water 
was  very  low.  In  1870  the  great  wet  season 
began,  and  it  was  this  superabundance  of  rain 
which  led  to  the  overstocking  of  the  country  and 
the  consequent  disaster.  It  is  clear  that  those 
who  occupy  the  western  part  of  the  colony  have 
to  encounter  some  very  bad  seasons,  intermixed 
with  some  very  good  ones ;  and  arrangements 
should  be  made  by  which  the  stock  which  in  wet 
years  may  be  supported,  may  be  transferred  to 
more  favorable  regions  when  the  grazing  fails,  or 
to  abattoir 8 J  where  it  can  be  killed,  and  turned 
into  canned  or  frozen  meat.  There  now  seems  to 
be  some  hope  for  a  return  of  rain,  as  the  natives 
are  reported  to  be  moving  to  higher  ground,  and 
the  wliite  ants  are  said  to  have  commenced  build- 
ing their  curious  elevated  dwellings,  which  serve 
them  as  places  of  refuge  during  wet  weather. 
These  two  indications  are  referred  to  by  Aus- 
tralian journals  as  unfailing  evidences  of  a  prob- 
able change  in  the  weather. 

Perhaps  in  no  other  branch  of  zoology  has 
the  instability  of  nomenclature  become  more  bur- 
densome than  in  ornithology.  He  who,  after  a 
lapse  of  even  a  few  years,  attempts  to  renew  his 
acquaintance  with  our  bird  fauna,  is  depressed  and 
disheartened  by  the  innumerable  strange  names 
and  tedious  lists  of  synonymes  that  he  everywhere 
encounters.  The  Ornithologists'  union  has  recently 
published  a  new  check-list  of  North  American 
birds  that  calls  attention  forcibly  to  this  evil,  but 
which  also  contains  an  excellent  code  of  the  prin- 
ciples and  canons  of  zoological  nomenclature,  that, 
it  is  hoped,  will  be  of  some  avail  in  lessening  it. 
The  committee  appointed  to  draught  this  code  was 
composed  of  five  of  our  best  students  of  vertebrate 
zoology,  and  may  thus  fairly  represent  the  views 
held  by  the  great  body  of  zoologists.  The  most  im- 
portant of  the  principles  therein  laid  down  are  :  the 
strict  and  rigid  enforcement  of  the  lex  prioritatis, 
without  any  *  statute  limitations '  whatever  of  time  ; 
that  a  *  synonyme  once  is  a  synonyme  always,' 
and  that  the  same  name  cannot  be  retained  for 
more  than  one  genus  in  the  animal  kingdom  ; 
that  a  generic  or  subgeneric  name  may  be  based 
upon  a  designated  recognizably  described  species  ; 


and  that  the  original  orthography  of  a  name  Is  to 
be  rigidly  preserved,  unless  a  typographical  error 
is  evident.  With  most  of  these  principles  zool- 
ogists in  general  will  agree.  The  necessity  of 
inflexibility  in  the  law  of  priority  has  steadily 
become  more  and  more  apparent;  there  is  no 
mean  position  that  does  not  admit  of  all  manner 
of  abuses,  and  the  same  may  be  said  of  the  use  of 
names  that  have  once  been  synonymes.  The  last- 
mentioned  principle  is  also  a  very  important  one. 
In  entomology  at  least,  and  especially  among 
many  German  purists,  infractions  of  this  safe  rule 
have  become  in  many  cases  almost  unendurable. 
Those  who,  in  their  zeal  for  philological  rules, 
amend,  alter,  or  even  reject  names  altogether, 
forget  that  nomenclature  is  not  the  end,  bat 
the  means,  of  science.  The  Greek  might  write 
aifiopfHiyia,  but  the  modem  zoological  classidst 
would  insist  upon  haematorrhagia.  The  principle, 
however,  that  virtually  admits  catalogue  generic 
names  to  recognition,  will,  we  believe,  receive 
vigorous  protest  from  many  zodlogists,  as  sub- 
versive of  the  Essential  rule  that  a  species  or  genus 
must  be  described  in  order  to  be  accepted.  A 
specific  description  does  not  necessarily  contain 
higher  characters,  and  such  characters  must  be 
given  before  a  generic  name  can  obtain  currency. 
Students  in  distant  parts  of  the  world  cannot 
depend  upon  specimens.  A  tyro  can  say  such 
and  such  a  species  belongs  to  another  genus,  and 
give  it  a  name,  but  it  requires  scientific  discrim- 
ination to  point  out  reasons.  As  well  give  to  the 
bird-specimen  No.  999  in  the  national  museum  a 
specific  name,  and  leave  the  student  to  find  out 
the  characters  as  best  he  can.  Ornithologists 
sometimes  forget  that  rules  applicable  to  their 
much-studied  class  may  be  intolerable  in  less- 
known  groups. 


PASTEUR  AJSD  HYDROPHOBIA, 
The  place  Mr.  Pasteur  now  occupies  in  the  minds 
of  the  world  affords  a  striking  example  of  the  ex- 
tremes to  which  tlie  popular  judgment  is  liable. 
On  the  one  hand,  we  have  in  the  *  Pasteur  insti- 
tute '  an  organization  which  proposes  to  put  the 
new  method  of  curing  hydrophobia  into  operation 
on  the  largest  scale  in  all  ci\ilized  countries.  At 
the  other  extreme  we  hear  from  many  points  the 
cry  that  all  of  Pasteur's  pretensions  are  fraudu- 
lent. These  extreme  views  are  equally  unwar- 
rantable, and  equally  illustrative  of  the  lack  of 
sober  judgment  with  which  the  world  receives 


«ueli  attpiii|)t6  an  thoee  cd  the  eniinetit  cbemisi 
and  fihiliknt)irn|iidt.  Tlip  sober-mimlefi  man  »hmilcl 
vim'Oiinigc  every  form  of  reseiireli  designed  to 
promote  tlie  interests  of  huniaiiitv  ;  hut  he  should 
at  the  fiarae  time  reserve  hi*,  judgmeut  until  suflfi* 
cie^t  data  nre  at  Imtid  for  reaching  n  %%  ell-gmaud* 
■  il  ouacUthiuu. 

Tlie  efticiicy  of  any  metho«l  of  trt*ating  hydro- 
phobia m««t  be  extremely  diftlcult  to  teat  in  a 
w  "     !i  shall   be  at  all  txjnrhjsivH.     The  first 

•  i  vr  niet*t  in  reaching:  a  concUiflion  arises 

fruiu   the   extn-me   rarity   of   tlie  dis^-'nge.      The 
mtsnber  of  rentiers  of  these  lines  who  have  e^'er 
had  jjersunaJ  knowledge  of  a  case  of  hjdroi»liol)ia 
is  probably  very  small.     In  the  returns  of  the  last 
ct*nsui>  eighty  deaths  are  rejiorted  from  tJiis  cause 
Lti  the  United  States.     But  we  should  regnrd  tlds 
DOinber   as  an  extreme  limit   rather  thiin   a3  a 
wt^UMestablifihe«i  quantity,  owing  to  the  fK^ssibility 
•^f   other    forms  of    disease   l>eing  mistaken   for 
hydrophobia.     On  the  other  hand^  the  number  of 
fier^^ne  who  dtp  actually  bitten  by  dops  whicti, 
fi>c  aught  tliey  know,  might  have  been  rabid,  h 
pry    groat.     It   is  certainly   to  be  estimated    by 
Ibousauda,  nnd  |>erhaps  by  tens  of  thou^mcb.     It 
becomes  apparently  much  greater  wlien,  an  during 
tlie  past  year,  the  public  mind  is  excited  on  the 
subject.     In  such  a  case  it  i»  diflicult  to  ascertain, 
to  the  entire  satisfaction  of  the  injured  i>ers<jn, 
Ijiat  any  d*>g  which  may  have  bitten  him  w^as  not 
nibitl.     The  result  is,  that  it  is  nirely  possible  to 
elect  any  injur^l  person  as  probably  being  inocu- 
ntpd  with  ralnee.    Of  the  f»ersona  brought  into  an 
titute  for  treatment,  it  may  be  assumed  that 
Jy  a  iimall  (wrcentage  would,  under  any  eirctmi- 
» develop  the  actual  disease, 
r's  suppose*!  success  cannot,  therefore,  be 
estubUsheil  as  a  fact  until  we  have  more  complete 
rvidcnce  of  the  circumstances  attending  the  in- 
juries, and  *3»pecially  of   the  rabid    character   of 
the  animals  which  have  bitten  his  i>atientg.    Even 
of   lilt*  well*^'stablished   cases   of    bites  b}'  rabid 
dogttf  only  a   minority  ever  develop  into  actual 
rmbUii.   iind    this    minority    may    ret^ulre    many 
iiiontlis  for  the  graver  symptoms  to  appear.     The 
fln*t  eerlain  conclusion  must  therefore  be  founded 
on  statistics  in  which  the  evidence  that  the  ani- 
il  w^a?  rabid  shall  be  conclusiive,  and  in  which 
ri^ult  shtUl  be  included,     A  table  showing 
the  t^^rmination  of  all  cases  treated),  and  of  all 
^•Jmilar  cases  not  treatetU  will  ultimately  he  con- 
■clii«)^«^f  and  notliing  less  will  serve  the  purpose, 
The  ef^cocy  of  the  treatment  cannot  be  disproved 
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by  occasional  eases  of  failure,  tmleas  it  is  shown 
that  these  cases  approximate  in  number  those  in 
which  no  fatal  symptoms  are  ever  developed- 
This  also  must  deyiend  upon  the  results  of  a 
statistical  investigation. 

No  doubt,  a  profound  impression  has  recently 
lieen  made  by  the  failure  of  the  treatment  in  the 
cases  of  tlie  party  tif  Russians  bitten  by  mad 
wolves  ;  but  this  failure  only  sliows  that  the  treatr 
ment  may  fail  in  such  extreme  cases  as  these, 
which  seem  tn  have  lieen  unusually  severe.  It  is 
quite  conceivable  that  a  process  which  would  b*^ 
entirely  successful  in  eases  so  mild  as  to  require 
several  months  for  their  development  would  prove 
useless  when  the  quantity  of  virus  injected  was 
so  great  as  to  lead  speedily  to  a  fatal  termination. 
It  is  significant  that  the  first  Russian  to  succimib 
was  bitten  by  an  animal  so  ferocious  that  one  of 
its  teeth  was  left  deeply  embedded  in  the  tlesh  of 
its  victim. 

If  the  final  conclusion  should  be  against  the 
efficacy  of  incKulaliou,  are  we  to  denounce  the 
propounder  of  the  treatment  as  a  pretender?  By 
no  means.  He  will  still  be  entitle<l  to  all  the 
credit  wliich  s<x-iety  ow^es  to  a  man  who  makes  an 
honest  attempt  to  promote  its  welfare.  The  char- 
acter  of  the  great  experimenter  is  above  sus- 
picion ;  and  the  knowledge  which  he  acquires,  if 
not  useful  in  one  direction,  may  be  useful  in  an- 
otlier.  Let  us,  then,  wish  him  well,  and,  if  he 
fails,  let  us  still  a^viird  him  the  credit  due  to  the 
spirit  which  inspired  his  efforts. 


THE  ^MALARIAL   GERM   OF  LAVERAaV. 

Dtkino  a  recent  visit  to  Rome,  the  writ«*  had 
an  opportunity  to  see,  for  the  first  time,  a  most 
interesting  blix»d-parasit€,  which  was  first  de- 
scribed several  years  since  by  Laveran,  a  medical 
officer  in  the  French  army.  Extended  researches 
made  in  .\lgeria  had  convinced  Laveran  of  the 
constant  presence  cif  this  parasite  in  the  blood  of 
jR'rsons  suffering  from  malarial  fevers,  and  that 
it  is  not  fomid  in  the  bltXKl  of  healthy  persons,  or 
in  that  of  those  suffering  from  other  diseases ; 
also  that  it  disappears  fron:t  the  blood  under  the 
administration  of  quinine,  which  is  n?cognized  as 
having  a  specific  curative  effect  in  diseases  of  this 
class. 

Tliere  are  many  circumstances  connected  with 
the  causation  of  the  malarial  fevers  which  make 
it  appear  probable  that  they  are  due,  either  di- 
rectly or  indirectly,  to  a  living  orgtmism  which 
finds   its  normal  habitat  in  marshy  places^  and 
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multiplies  abundantly  at  certain  seasons  of  the 
year,  when  conditions  are  favorable  as  to  tem- 
perature, etc. 

The  general  belief  among  physicians  that  there 
is  a  malarial  germ,  is,  perhaps,  the  reason  for  the 
somewhat  numerous  pseudo  -  discoveries  which 
have  been  announced.  The  most  recent  of  these 
is  the  BacUlus  malariae  of  Klebs  and  Tomassi- 
Cnideli.  These  gentlemen,  in  1879,  made  re- 
searches in  the  vicinity  of  Rome,  as  a  result 
of  which  they  announced  the  discovery  of  a 
bacillus  which  they  believed  to  be  the  veritable 
malarial  germ.  The  evidence  upon  which  their 
claim  was  based  was  obtained  by  experiments 
upon  rabbits.  The  writer,  in  1880,  repeated  their 
inoculation  experiments  with  material  obtained 
from  the  swamps  in  the  vicinity  of  New  Orleans, 
and  showed  that  the  fever  which  results  from 
such  inoculations  does  not  correspond  with  the 
typical  malarial  fevers  of  man,  and  is,  in  fact, 
simply  a  form  of  septicaemia. 

Nevertheless  the  Bacillus  malariae  received  con- 
siderable credit  in  this  country  and  in  Europe, 
and  many  physicians  were  disposed  to  place  it  in 
the  category  of  demonstrated  disease-germs.  On 
the  other  hand,  the  claim  of  Laveran  received 
comparatively  little  attention.  Among  those  who 
presented  evidence  in  support  of  the  malarial 
germ  of  Klebs  and  Crudeli  was  Professor  Marchi- 
afava  of  Rome.  This  gentleman  has  since  con- 
tinued his  researches  with  reference  to  the  cau- 
sation of  the  malarial  fevers,  and  f^nds  himself 
compelled  to  abandon  the  BaciUus  malariae.  In- 
deed, I  found  no  one  in  Rome  who  any  longer 
attaches  faith  to  this  alleged  discovery.  But  as  a 
result  of  very  extended  observations,  made  in 
association  with  Dr.  Celli  of  Rome,  Marchiafava 
now  fully  confirms  Laveran  as  to  the  presence  of 
an  amoeboid  organism  in  the  blood  of  patients 
suffering  from  malarial  fever.  Similar  testimony 
had  previously  been  given  by  Richard,  a  French 
army  surgeon,  who  had  excellent  opportimities 
for  such  researches  at  Philippsville  in  Algeria. 
Space  will  not  permit  me  to  give  a  detailed  ac- 
count of  the  researches  of  thef«e  gentlemen,  or 
of  the  different  forms  in  which  the  parasite  is 
said  to  present  itself.  The  accounts  show  that 
it  differs  from  all  disease-germs  heretofore  dis- 
covereil,  inasmuch  as  it  does  not  belong  to  the 
bacteria,  and  is  not  even  a  vegetable  parasite. 
It  is  an  extremely  minute  amoelwid  organism, 
which  is  found  free  in  the  blood,  or  in  the  in- 
terior of  the  red  blood-cori^uscles  (Marchiafava 
and  Celli),  or  attached  to  them  (Laveran  and 
Richard).  In  a  certain  stage  of  its  development 
it  ix)8sesses  from  one  to  three  or  four  flagella,  and 
is  endowed  with  active  movements.     But  all  of 


the  observers  agree  that  this  form  is  not  very 
frequently  encountered.  Marchiafava  and  Celli 
only  observed  the  flagellate  organisms  in  four 
cases  out  of  forty-two,  in  which  the  blood  was 
carefully  examined. 
The  accompanying  figure  is  copied  from  the 


Fi08, 1-20  represent  the  cbaoffes  in  form  which  occurred  in 
a  Plasmodium,  contained  in  a  red  blood-corpuscle,  dur- 
ine  a  period  of  twenty  minutes.  Figs.  21-27  give  some 
other  forms  which  the  Plasmodia,  both  with  and  with- 
out pigment,  may  assume.  Fig.  28  represents  a  motion- 
less Plasmodium  which  is  emerging  from  a  red  blood- 
corpuscle  (the  blood  was  examined  after  the  attack  of 
fever  and  the  administration  of  quinine). 

latest  i)aper  *  by  the  gentlemen  last  mentioned, 
and  represents  the  parasite  as  seen  in  the  interior 
of  the  red  blood-corpuscles. 

As  mentioned  at  the  outset,  the  writer  Iiad 
ocular  evidence  of  the  presence  of  such  an  amoe- 
boid organism  in  the  blood  of  a  patient  suffering 
from  a  malarial  fever,  during  a  recent  visit  to 
Rome.  Passing  through  the  wards  of  the  Santo 
Spirito  Hospital  with  Dr.  Celli,  a  case  was  selected 

1  '  Weitere  untersuchungen  ttber  die  malariainfection,' 
in  Friedldnder'a  Forachritte  der  medicin,  Dec.  15, 1S8^. 


AmxL  s,  laae.! 


SCIEJSrCE. 


299 


which  had  not  yet  bc*eii  subjected  to  medication, 
juwl  in  which  zi  febrile  jiaroxyBin  had  just  been 
•  ted.  A  drop  of  Hoo<J  from  the  patient's 
IS  brought  directly  under  the  inicroscoj^, 
ixiid  Dr.  3i!archiafava  soon  succeeded  in  demon* 
strattng  to  me  in  a  most  satisfactory  manner  the 
pre^ienre,  in  several  re<l  bloi  MJ-n  iryiuscles,  of  the 
orgnnistn  referred  to,  I  ^iw  the  Huioehoiil  move- 
ments very  distinctly,  and  cannot  doubt  that  the 
extremely  minute^  trans iKirent,  and  appjirentlj 
etnirtiirelese  mass  wliich  I  was  looking  at  was, 
in  trulh,  a  living  organism. 

Tlte  sfiace  at  my  disposal  will  not  permit  me  to 
review  the  evidence  in  favor  of  the  supposed  cau- 
sative n^c  of  tliis  blood-parasite.  It  is  evident 
that  further  researrbea  will  be  re(|uired  liefore 
this  can  be  accepted  as  definitely  settled  ;  but  I 
must  call  attention  to  the  fact  that  all  of  the 
oliHerverB  mentioned  testify  that  granules  of 
hlnck  pigment  are  frequently  found  in  the  in- 
^terior  of  the  parasite  (figs.  26  and  2TK  Patholo* 
have  long  since  recognized  the  presence  of 
'  pigment  in  the  blood  and  in  various  or- 
i  ag  a  distinguishing  cbaracteristic  of  malarial 
? ;  antl  it  has  been  generally  agreed  tlmt  this 
«ginent  has,  in  some  way,  had  its  origin  from 
^  the  haemoglobin  of  the  red  blood  -  corpuscles, 
Tht««.%  by  some  agency,  are  destroyetl  in  large 
nttmbera  during  a  malarial  paroxysm.  This  has 
1>een  pr<jve<l  by  actual  counting  of  the  number 
of  corpuscles  in  a  given  quantity  of  blood  drawn 
liefore  and  after  the  paroxysms,  and  ia  made 
Qpparent  by  the  rapidly  develoi>ed  anaemia  which 
results  from  malarial  attacks. 

Sinrchiafava  and  Celli  propose  to  call  tliis  or- 
gtinbm  Plasmodium  malariae.  Laveran  has 
aliandoned  the  name  first  suggested  by  htm^ — Os- 
ciliaria  malariae  —  for  the  reason  that  it  might 
lt«i(l  to  Ihe  mistaken  supposition  that  the  parasite 
in  quedtion  belongs  to  the  Qscillatonaeeae.  a  fam- 
ily of  ccmfervoid  algae  :  we  ai^  therefore  nt  lil>er- 
^ty  tn  accept  the  name  au«4:ge*ited  by  Mardiiafava 
od  Celli,  until  eiich  time,  at  least,  as  the  life- 
llislory  of  the  ptuiisite  has  been  worked  out.  and 
.  proper  relations  determined. 
Finally,  we  may  mention  that  Marcbiafava  and 
Celli  report  several  cases  in  which  tliey  have  been 
^iucceasful  in  producing  characteristic  attacks  of 
moJarial  fever  by  injecting  into  the  circulation  of 
|»er«ons  frc^  from  such  disease  a  small  amoimt 
of  h\ofH\  <lrawn  from  the  xemh  of  a  i>atient  aiiffer- 
ing  from  a  malarial  attack.  In  these  cases  the 
nee  of  the  blood -parasite  descritied  was  veri* 
In  the  blood  used  for  the  inotnilation,  and 
nh**'qufnUy  in  the  blood  of  the  inoculated  in- 
Hvtdunl  whc^n  he  was  seiseed  with  an  intennittent 
f<*Ter  as  a  result  of  such  inoetdation*     It  ia  also 


stated  that  the  imrasite  disappeared  from  the  blood 
imder  the  influence  of  the  administration  of  «|Uin- 
ine,  by  which  the  induced  malarial  disease  was 
promptly  cured.  George  M.  Sternberg. 


A      TRADE-ROUTE   BETWEEN    BOLIVIA 
AND   THE  ARGENTINE  REPUBLIC. 

TiloUAR^  whose  departure   for  a  new  explora- 
tion  of    the  Pilcoraayo  we  have  already   noted, 
annotmces  his  safe  return  and  successful  accom- 
plishment of   the  work  attempted.     The  party, 
comprising  twenty-three  men,  imi\  two  oflScers  of 
the  Argentine  army,  and  a  voUinteer*  Mr.   Wil- 
frid (^illil>ert,   left  Fotheringham   on   the  5th  of 
October,    and    reached     the    locality    called    EI 
Dorado,   two   miles   above   the  rapids,  Nov.  12. 
Several  encountc^ra  with  the  Indians  had  previous- 
ly taken  place,  but  here  the  explorers  came  upon 
a  perfect  ant-hill  of  Tobas,     There  were  over  two  i 
hundretl  huts,  iiud  about  fifteen  hundred  Indians^ 
against    whom  a  victorious   comlmt  was  waged, 
the  Toba  chief  falling  early  in  the  conflict.    After 
the  fight,  the  explorers  remained  in  camp  on  the 
spot  for  six  days»  minutely  examining  the  obstruc- 
tions in  the  river,  and  making  canoes,  with  which, 
on  the  18th  of  November,  they  started  down  the 
river,  reaching  the   Paraguay  Dec.  5,  after  two  ' 
montlis  of   great  hardship.      They  lost  one  man 
killed,  and  iliree  disable<l  by  wounds  or  dysentery. 
The  object  of  the  exploration  was  to  determine 
the  character  of    the  obstructions  to   navigation 
reported   by  Major  Feilberg.   and    therefore    the 
possibility  of  using  the  Pilcotnayo  as  a  commer- 
cial highway  Ijetween  Bolivia  and  the  Argentine 
Confederation.     In  brief,  tlie  cimclusion  reacbiM 
by  Thouar  is,  that  the  8i>called  rapids  ju^  not  of 
a  serious  character,  being  comfKised  of  soft  ter- 
tiary rock,  easily  removeil,  and,  even  as  they  are, 
nttt  impassable ;    since   Father    Patino    ascend  etl 
fliem  with  his  bc^ats  in  1721.  and  safely  reached 
the  borders  of  Bolivia,     The  depth  of  the  river  up 
to  this  point,  at  low  water,  averages  eight  feet ; 
and  beyond  it,   nearly  five   feet,  with  a  rise  in 
flood -time  of  over  twenty  feet.     There  are  com- 
paratively few  snags  or  sand-banks.    Tlie  channel, 
in  floods,  is  clearly  marked  by  the  lines  of  high 
trees  which  border  it,  even  when  the  plains  be- 
yond  the  channel  are  flooded.     The  channel  is 
alxiut  thirty  yards  wide,  and  the  current  averages 
two  miles  an  hour.     Steamers  of  two  huiidre<l 
tons,  drawing  not  over   two   feet  and  a   lialf  of 
water,  could  ascend  the  river  to  the  Bolivian  mis- 
sion of  Solano  at  any  stage  of  the  water.     On  the 
strenj:jth  of  this  favorable  report,  an  international 
committee  has  been  fonned,  composed  of  Bolivian 
and  Argentine  officials,  engineers  and  capitalistSr 
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to  open  the  route  to  commerce.  The  boundary  is 
to  be  determined,  and  then  operations  will  com- 
mence at  once. 

The  services  of  M.  Thouar  have  been  recognized 
by  the  Bolivian  congress,  which  has  voted  him  a 
gold  medal,  five  square  leagues  of  land,  and  thirty 
thousand  francs,  for  the  publication  of  his  maps 
and  reports.  The  Argentine  government  has 
promoted  the  officers  of  his  escort,  and  given  a 
month^s  extra  pay  to  the  private  soldiers.  The 
explorer  himself  will  devote  himself  to  the  p^- 
fection  of  the  methods  projected  for  the  promo- 
tion of  commerce  on  the  Pilcomayo. 


SURFACE-COLLECTING  ON  THE  ALBA- 
TROSS, 

During  the  past  year  surface-collecting  has 
been  very  successfully  carried  on  by  the  fish- 
commission  steamer  Albatross,  and  not  only  have 
many  additions  been  made  to  the  surface-fauna 
off  our  coast,  but,  what  is  at  least  of  equal  im- 
portance, rare  forms  have  been  taken  in  numbers 
sufficient  for  detailed  microscopic  study. 

The  nets  chiefly  employed  in  this  work  are  ten 
feet  long  and  of  half -inch  mesh  ;  their  mouths  are 
four  feet  in  diameter.  The  outer  two-thirds  are 
lined  with  a  fine  webbing,  and  the  end  is  closed 
by  several  turns  of  stout  lashing  put  on  with  care, 
to  protect  these  linings  from  strain.  They  are 
suspended  from  the  swinging  booms,  and.  five- 
eighths  submerged,  towed  at  the  rate  of  two  knots 
an  hour ;  each  net,  under  these  conditions,  strain- 
ing nearly  twelve  thousand  gallons  of  water  per 
minute.  They  are  not,  of  course,  adapted  to  the 
capture  of  the  smallest  forms  of  life,  for  which 
purx)ose  fine  silk  nets  of  much  less  diameter  are 
employed. 

As  might  be  supposed,  the  amoimt  of  material 
taken  in  this  way  is  large.  When  surface-life  is 
at  all  abundant,  surface-fish  and  the  young  of 
some  bottom-fish,  the  mature  and  immature  forms 
of  Crustacea,  various  pelagic  forms  of  mollusca, 
and  jelly-fish  of  all  sizes,  are  represented  in  the 
average  haul. 

Perhaps  special  mention  should  be  made  of  the 
capture  of  argonauts  and  of  several  species  of  file- 
fish  (Balistidae).  Argonauta  argo  has  been  taken 
a  number  of  times  clinging  to  gulf -weed ;  and  a 
fine  specimen  of  another  species  of  argonaut  was 
taken  from  the  imder  surface  of  a  jelly-fish,  to 
which  it  tenaciously  clung.  Unsuccessfiil  efforts 
have  been  made  to  bring  in  alive  argonauts  cap- 
tured during  the  short  summer  cruises  of  the 
steamer  from  Wood's  Holl,  Mass. :  perhaps  failure 
was  due  to  the  change  from  the  warm  water  of 


the  Gulf -Stream  region  to  the  cold  water  inshore. 
In  an  aquarium  these  animals  swim  about  with  a 
slow,  undulating,  rhythmic  motion,  sometimes 
holding  themselves  poised  for  a  while,  and  then, 
by  a  sudden  turn  of  the  siphon,  darting  with  ease 
in  any  desired  direction.  When  swimming,  the 
expanded  and  partially  transparent  membrane  of 
the  dorsal  arm  adheres  so  smoothly  to  the  side  of 
the  shell,  that  it  requires  close  observation  in  a 
strong  light  to  detect  the  fact  that  it  is  covered. 

The  file-fish  is  found  under  gulf-weed,  and  is 
captured  when  the  ship  slows  down  for  dredging 
or  sounding.  A  specimen  of  this  fish  three  inches 
and  a  half  long,  together  with  a  piece  of  drift- 
wood covered  with  barnacles  (Lepas),  was  placed 
in  an  aquarium.  It  inmiediately  began  to  prey 
upon  the  barnacles  thus  :  holding  itself  in  readi- 
ness, it  waited  for  the  intended  victim  fully  to 
extend  its  cirri,  which  the  fish  then,  by  a  sudden 
onslaught,  seized,  and,  backing  swiftly  away, 
dragged  the  greater  portion  of  the  animal  from  its 
shell.  The  attack  of  the  fish  was  not  always  well- 
timed,  and,  failing  in  its  purix)se,  its  solid  jaws 
brought  up  with  a  shari>  click  against  the  closed 
shell  within  which  the  coveted  morsel  had  safely 
retreated. 

Science  has  already  noted  the  fact  that  the 
electric  light  is  an  important  aid  in  surface-collect- 
ing. A  single  Edison-light  bulb  protected  by  a 
wire  cage,  and  furnished  on  the  upper  side  with  a 
shade,  is  lowered  a  few  inches  under  water  by  an 
insulated  cable,  which  is  then  made  fast.  Light, 
silk  bolting-cloth  scoop-nets,  fastened  to  long 
bamboo  poles,  are  held  in  readiness  above  the 
illuminated  area.  The  larger  part  of  the  material 
collected  by  these  nets,  especially  in  shallow- 
water,  is  composed  of  small  Crustacea  and  worms, 
which  the  light  often  attracts  in  swarms. 

At  Wood's  Holl,  small  schools  of  herring 
(Clupea)  frequented  the  lighted  area  to  devour  the 
sexual  form  of  certain  worms  (Nereis  limbata  and 
N.  megalops).  A  number  of  si)ecimens  of  this 
fish  were  taken  with  fiies  improvised  to  resemble 
these  worms.  The  argonaut  has  been  captured 
under  the  light,  probably  by  accident.  Squids, 
however,  appear  in  numbers,  api)arently  allured 
from  some  distance.  The  flying-fish  often  swims 
sluggishly  towards  the  light,  its  wing-like  pectoral 
fins  more  or  less  extended  on  the  surface  of  the 
water,  and  quite  motionless.  If  startled,  it  rises 
instantly  in  the  air,  and  disapi^ears  in  the  dark- 
ness like  a  frightened  bird.  When  taken  un- 
harmed from  the  scoop-net,  it  exhibits  a  wing- 
movement  like  that  of  the  humming-bird  or 
sphinx-moth,  and  seems  to  demonstrate  its  claim 
to  true  fiight. 

With  the  abundant  material  for  close  stractiiral 
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study  secured  bj  these  combined  metbods,  it  is  to 
be  hoped  that  we  9CH:»n  shall  be  as  w«?ll  acquaiutn*! 
with  the  surface-faima  off  our  coast  as  we  now 
axe  ^ith  the  1x)ttom*fauna* 

James  E.  Benedict, 
Resident  naturalutt  of  the  Albtttrona. 


Experiments  are  now  l»eing  made  as  to  the 
best  form  of  seismoecope  for  Ihe  use  of  »eleete<l 
oljseners*  while  more  refined  ot)ser nations  with 
seismoj^aph  imd  clironojarraph  can  of  course  only 
be  undertaken  where  there  are  special  facilities, 
as  at  regular  observatories,  etc. 


EARTHQUAKE  OBSERVATIONS, 

The  occurrence  of  an  earthquake,  although  not 
such  an  uncommon  event  in  this  country  as  most 
people  gupjx^se,  rarely  finds  observera  alert 
enough  to  moke  observations  which,  when  sifted 
of  hearsay  and  ambiguity,  contain  facts  of  much 
value  to  science  either  an  to  quantity  or  quality. 
ijLB  a  guide  to  the  information  desired,  it  would  be 
well  to  bear  in  mind  the  list  of  questions  adopted 
in  the  circular  to  be  iasued  by  the  U.  S.  geological 
•urvey,  as  follows  :  — 

1.  Was  an  earthquaJte  shock  felt  at  your  place 
on  the  day  of  ,  18  ?  (A  negative  an- 
swer is  as  important  as  an  affirmative  one.) 

2.  At  wbat  hour,  minute,  and  second  of  stand- 
ard time  was  it  felt  ? 

8,  How  long  did  ite  perceptible  motion  con- 
tinue? 

4,  Was  it  accompanied  by  any  unuBual  noise? 
If  80»  describe  it. 

5,  Was  more  than  one  shock  felt  ?  If  so,  bow 
many? 

0.  Which  of  the  following  measures  of  intensity 
would  best  de»enlje  what  happened  in  your 
vicinity?  No.  1.  Very  light,  noticed  by  a  few 
persons,  not  generally  felt :  No.  2.  Light,  felt  by 
the  majority  of  fiersons,  rattling  windows  and 
ert»ckery  ;  No.  3.  Mo<Jerate,  euflicient  to  set  sus- 
{)ended  objects,  chandeliers,  etc.,  swinging  or  to 
overthrow  light  objt*cls ;  No,  4.  Strong,  sufficient 
to  cmck  the  plaster  in  houses  or  to  throw  dou^Ti 
some  brk'k^  trom  cbimnevB ;  No.  5.  Severe,  tiver- 
tlirowing  chimneya,  and  injuring  the  walLa  of 
houses. 

7.  Do  you  know  of  any  other  cause  for  what 
happened  than  an  earthquake  ? 

This  list  was  proposed  by  Capt.  C,  E.  Dtitton. 
in  charge  of  the  division  of  volcanic  geolog>%  with 
the  advice  of  Profs.  C.  G.  Rockwood.  T.  C. 
M<  ndenhflU,  W.  M.  Davis,  and  H.  M.  PauL  A 
negative  answer  t4>  the  first  question,  from  an 
ot«erver  near  the  disturbed  region,  is  of  course 
valual»le  as  showing  the  limits  of  the  disturimnee. 
The  second  question,  as  to  tlie  time,  is  the  most 
imjxirtunt  of  all  ;  and  an  immediate  compari^ton 
of  till?  time-piece  used,  with  standard  time  at 
the  nt*nre«t  niilv(uy-stati<m  or  elsewhere^  is  par- 
ticuhirly  desirable. 


GEOGRAPHICAL  NOTES. 

Uape  Indians  of  the  Amazon.  —  We  derive 
from  Henri  C-iudreau  some  interesting  notes  on 
the  ancient  race  of  Amazonian  Indians  known  as 
the  Uape.  These  p>eopie  are  generally  below  the 
average  height  of  Europeans,  and  tbeir  complejcion 
varies  from  light  brown  to  something  like  a  choco- 
late tint.  Their  hair  is  black  and  smooth  ;  with 
rare  exceptions,  reddish  or  even  blond,  They 
possess  a  personal  odor  almost  as  strong  and  dis- 
agreeable as  in  some  Africans,  but  which  is  not 
due  to  want  of  cle^anliness,  as  they  Imthe  several 
times  a  day.  Though  quiet  in  their  manners,  they 
are  very  independent  in  their  habits,  and  when 
intoxicated,  which  often  occurs,  are  insolent,  vio- 
lent, and  cruel.  Tliey  have  religious  and  secular 
festivals  called  respectively  *  cachiri '  and  *  dabu- 
curi/  These  consist  chiefly  of  dancing  and  in- 
dulgence in  intoxicating  prepamtions  of  coca, 
wild  hemp,  and  other  herbs,  and  ceremonial 
tobacco-smoking.  The  cachiri -drink  is  made  in  a 
canoe-shaped  wooden  vessel,  around  which  both 
sexes  dance  in  a  sort  of  procession,  each  individual 
putting  his  right  hand  on  the  shoulder  of  the  per- 
son preceding  him.  Tlie  line  is  led  by  the  chief 
singing,  while  the  rest  join  in  a  refrain.  They 
are  deceitful  and  perfidious,  and  do  not  hesitate  to 
use  poison  against  ememiei?.  The  drug  is  extracted 
from  a  si>ecie8  of  arum,  and.  in  small  doses,  pro- 
duces  death  by  anaemia  and  innutrition  after  a 
month  or  two  :  strong  doses  produce  inmiediate 
insanity.  Their  food  comprises  game,  fiah,  fruits, 
and  manioc- farina  ;  they  are  very  fond  of  several 
sorte  of  large  ants.  Their  houses  are  built  of 
wood,  long,  with  a  door  at  each  end,  thatched, 
and  accommodating  as  many  as  fifteen  families 
under  one  roof.  They  are  generally  dirty  and  ill-  j 
smelling.  The  furniture  consists  of  hammocks, 
potterj',  trunks  of  Brajtilian  manufacture,  and  a 
variety  of  odds  and  ends,  beside  their  weapons, 
netSf  and  baskets.  At  one  side  is  a  small  shed, 
where  the  farina  is  cooked  on  a  hearth.  There  is 
often  a  small  flotilla  of  canoes  belonging  to  the  in- 
habitants. These  people  make  excellent  canoes, 
some  of  which  are  large  enough  to  seat  thirty 
I>eople,  and  sell  readily  for  a  hamlsome  price  at 
the  Brazilian  towns.  Tlie  most  singular  of  their 
industries  is  that  by  which  they  ol>tain  salt.  A 
plant  grows  in  the  district  of  CarurCl,  a  stout  herb 
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a  foot  and  a  half  high,  which  is  pulled  up  and 
burned,  and  the  ashes  leached  with  boiling  water. 
On  this  an  abundant  scum  arises,  which  is  re- 
moved and  dried.  This  is  the  salt  which,  white 
at  first,  afterward  becomes  grayish.  It  is  a  little 
bitter,  but  replaces  ordinary  salt  for  all  purposes. 
It  is  curious  that  such  imcivilized  people  should 
have  discovered  such  a  process. 

The  newly  discovered  affluent  of  the  Kongo.  — 
The  river  traversed  by  Lieutenant  Wissmann,  to 
which  reference  was  made  in  a  late  number  of 
Science  (vii.,  160),  proves,  as  we  suspected,  to  be 
one  long  indicated  on  the  charts,  partly  under  the 
name  of  Ikelemba.  It  is  called  by  Wissmann  the 
Kassai,  and  at  different  points  is  named  the  Zaire, 
the  Maneme,  and  the  Kwa.  It  receives  near  its 
mouth  the  waters  of  the  Kwango  and  the  drainage 
of  Lake  Leopold  II.  It  has  a  navigable  length  of 
about  four  hundred  miles  through  a  rich  region 
with  many  probably  navigable  branches.  Hip- 
popotami were  very  abundant,  in  some  places 
obstructing  canoe  navigation;  eighty-two  were 
counted  in  one  herd.  The  mouth  of  the  Kassai 
does  not  indicate  the  importance  of  the  stream, 
which  is  probably  the  reason  why  it  has  not 
sooner  been  explored.  According  to  Lieutenant 
Wissmann,  the  conunercial  future  of  the  whole 
Kongo  state  depends  upon  the  construction  of  a 
railway  from  Vivi  to  the  upper  Kongo  valley. 


PARIS  LETTER. 


Since  my  preceding  letter,  some  very  interestiDg 
facts  have  been  made  known  in  different  sittings 
of  the  Academy  of  sciences  or  other  learned  soci- 
eties. But  I  must  begin  by  repairing  an  omission 
in  my  last  letter,  and  mention  Professor  Vemeuil's 
paper  concerning  phthisis.  As  it  is  generally  con- 
ceded at  present  that  phthisis  is  a  parasitical 
disease,  M.  Vemeuil  proposes  that  a  fund  be 
especially  raised  for  the  purpose  of  studying  the 
Bacillus  tuberculosis,  to  try  and  find  out  some 
scientific  and  methodical  way  of  fighting  this 
microbe.  M.  Vemeuirs  letter  has  been  published 
in  the  Gazette  hehdomadaire  and  in  many  other 
papers  ;  but  I  do  not  think  that  much  money  has 
been  yet  raised.  M.  Verneuil  is  no  micrographer, 
and  has  never  studied  any  bacillus  or  bacterium. 
His  idea  is  a  very  good  one,  but  he  is  not  the  man, 
nor  does  his  name  carry  the  weight  necessary  to 
make  the  idea  work  a  long  way  in  the  world. 

At  the  last  meeting  of  the  Soci6t6  de  psycho- 
logic physiologique,  I  listened  to  an  interesting  note 
by  MM.  Richet,  Ferrari,  and  Hericourt,  concern- 
ing the  way  in  which  the  handwriting  varies 
according  to  the  suggested  mental  states  of  hyp- 
notized persons.     For  instance,  if  such  a  person  is 


told  that  he  is  Napoleon,  and  asked  to  write  a  let- 
ter, he  writes  one,  in  a  hand  wridDg  entirely  differ- 
ent from  his  own,  in  which  a  graphologist  easily 
recognizes  the  signs  of  a  certain  mental  state  whiclm 
is  generally  supposed  to  have  been  that  of  Napo- 
leon ;  when  told  that  he  is  a  miser,  he  writes  in  a^ 
close,  short,  economical  handwriting,  in  the  wa^ 
misers  write,  according  to  graphologists  ;  asapeaa— 
ant,  he  writes  in  a  drawling,  ugly  hand.    The  con— 
elusion  drawn  by  these  gentlemen  is,  that  gra^ol^ 
ogy  is  a  real  science,  and  that  its  main  features 
are  correct,  generally  speaking.    After  all,  there- 
is  nothing  wonderful  in  the  fact  that  handwriting^ 
can  be  and  is  influenced  by  the  mental  state,  as  is 
the  case  in  physiognomy,  attitude,  and  movementR. 
The  papers  of  MM.  Richet,  Ferrari,  and  Herioourt» 
will  be  published  in  the  Revue  philosophique^ond 
their  experiments  are  being  continued. 

A  fortnight  ago,  the  Soci^t^  geologique  began 
a  series  of  conferences,  to  be  held  now  and  then  at 
the  ordinary  meetings  of  the  society.  The  open- 
ing address  was  made  by  M.  A.  de  Lapparent,  ih» 
well-known  author  of  a  very  good  book  on  geology*, 
a  text-book  for  French  students.  The  subject  wa» 
'The  form  of  the  earth,'  and  M.  de  Lapparent 
communicated  very  interesting  facts  on  the  ques- 
tion. The  most  important,  which  is  also  the  one 
that  contributes  the  most  to  give  to  the  earth  a 
very  irregular  form,  is  the  attraction  which  conti- 
nents and  even  islands  exert  on  water,  as  they  do  on 
the  pendulum,  resulting,  as  has  been  proved  and 
measured,  in  an  accumulation  of  sea- waters  around 
continents.  Thus  the  continents  are  all  situated  at 
the  tops  of  hills  of  water ;  and  to  go  from  Europe 
to  America,  the  ship  has  first  to  go  down  hill, 
then  to  cross  a  valley,  and  finally  to  climb  another 
hill.  Of  course,  this  is  an  exaggerated  figure; 
but,  if  the  world  were  fiat  instead  of  round,  the 
case  would  be  exactly  such  as  I  have  just  said,  for 
it  has  been  calculated  by  some  that  between  two 
continents  the  sea-level,  in  the  middle,  may  be  a 
thousand  metres  below  the  level  the  sea  ought  to 
have,  and  would  have  if  there  were  no  continents 
to  attract  it.  As  a  curious  and  interesting  confir- 
mation of  this  attraction  of  seas  by  continents,  it 
has  been  noticed  that  when  Vesuvius  is  in  eruption, 
and  consequently  when  the  mountain  itself  is 
denser  on  account  of  ascending  and  issuing  lavas, 
the  sea-level  of  Naples  rises  in  a  sufficiently  well- 
marked  manner. 

!M.  de  Lapparent,  who  does  not  think  that  there 
is  any  great  motion  in  continents,  and  does  not 
much  believe  in  the  sinking  of  some  and  the 
emersion  of  others,  tries  to  explain  the  fact  fre- 
quently met  with,  of  sea-level  and  sea-beaches 
standing  many  hundreds  of  feet  above  the  actual 
sea-level,   in  the  following  manner.     Suppose  a 
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large  country  withcnit  Any  iee  ivt  all.  —  no 
glaciers  nor  icebergs :  the  sea  will  take  a  given 
level  arounfl  siich  a  country.  But  suppose  that 
for  some  reaaou  or  another  this  country  geta 
covereijl  with  buow  and  ice.  as  is  the  case  in  polar 
regions  :  the  sea-level  will  rise^  because  the  con- 
tinent will  be  denser,  and  will  attract  the  sea 
uitlj  mon?  forrce.  But  if  half  of  the  ice  melt, 
the  aea-level  wiU  be  lower ;  if  it  melt  entirely, 
the  waters  wdl  re-afi8ume  their  first  level  We 
^hoidd  then  ftnd  on  the  seacoast  three  leveb,  — 
the  actual  one ;  one  very  high  up,  say  a  hundred 
yartls ;  and  another  one  halfway  down.  This 
explanation  may  perhaps  lie  accepted  for  some 
countries,  Ixit  it  seems  doubtful  that  it  applies  to 
nil  cases  ;  and  the  theory  of  slow  emersion  and 
immersion  of  contiiieut«  and  islands  —  some  of 
them,  at  leaM — cannot  yet  be  overthrown.  The 
oonfert'nce  of  M,  de  Lay»pai'ent  will  Ije  published 
in  the  Bulletin  of  the  geologrical  society,  and  a 
review  of  it  is  to  come  out  shortly  in  Xature. 

The  principal  event  of  the  last  month  has  been 
ieufB  pajier,  read  at  the  Academy  of  sciences 
the  1st  of  March,  concerning  the  cure  of  rabies. 
The  meeting  was  a  very  tine  one.  Some  persons 
had  heard  it  rumored  that  Pasteur  was  to  speak, 
and  tc>  communicate  very  interesting  facts,  so  the 
room  was  quite  full.  M.  Gosselin,  who  had  been 
sick  for  some  time,  came  ;  and  nearly  everybody 
was  there»  except  M.  Clievreul,  who  was  yet 
obliged  to  **tay  at  home  on  acci->unt  of  the  bad 
weather  a&d  a  slight  illness,  M,  Pasteur's  not« 
was  a  very  long  one,  but  it  was  listened  to  with 
great  attention  ;  and  tit  the  conclusion  enthusiastic 
applaud  went  up  from  every  liand.  M.  Vulpian 
rose  immediately  after,  and  proposed  that  a  vacci- 
nal dispensary  l»e  erected  for  the  purp<iseof  admit- 
ting all  persons  bitten  by  rabid  dogs,  and  having 
them  cured  by  M.  Pasteur  and  his  assistants.  The 
fact  is,  that  it  is  necessary  to  be  nble  to  receive  all 
persons,  French  or  strangers,  who  desire  Pasteur^s 

listance,  and  to  have  some  sort  of  hospital, 
Vulpian's  proposal  was  greeted  with  many 
cheers,  and  M.  Pasteur  quite  approved  it.  The 
results  of  Pasleurs  '350  first  ejcperimentf*  on  the 
cure  of  rabies  in  mankind  are  certainly  very  en- 
cottmging,  and  the  snliscriters  are  sending  a  good 
deal  of  money.  Pasteur  is  sure  to  have  all  the 
inoney  that  is  necessary,  and  will  certainly  use  it 
well.  He  wishes  to  investigate  now  the  question 
of  diphtheria,  and  lo  try  and  find  out  the  way  of 
preventing  or  fighting  it.  It  is  to  Ije  hoped  nlso 
that  tubercnlofds  may  catch  his  attention.  Tuber- 
culosis is  far  deadlier  than  rholera,  diphtheria,  and 
rabk#  put  together. 

Apropos  of  cholera,  M.  Rochefontaine.  w^ho  was 
direclofr  of  Profesi^r  \rul plan's  laboratory,  died  a 


few  days  ago.  It  will  he  remembered  tliat  Dr, 
Rochefontaine  tried  last  year  an  experiment  on 
the  etiology  of  cholera,  swallowing  a  pill  in  which 
choleraic  dejections  and  bacilli  formed  the  promi* 
nent  feature.  He  recovered,  and  some  months 
ago  he  began  again,  in  another  manner,  inctculat- 
ing  bacilli  under  the  skin.  It  is,  however,  believed 
here  that  thet^e  experiments  were  very  detri- 
mental to  his  health,  and  that  hts  sudden  death, 
in  the  course  of  a  very  mild  illness,  may  luive 
V>een  the  consequence  of  tliem.  Professor  Vul- 
pian  made  a  very  heartfelt  and  appropnate  speech 
at  the  burial.  Rochefontaine  has  been  during 
seventeen  years  the  prrparateur  and  the  assistant 
of  M.  Vulpian  :  he  was,  in  fact,  his  only  pupiK  as 
concerns  experimental  physiology,  and  his  death 
is  a  very  serious  blow  to  Vulpian,  who  will  cer- 
tainly not  &ad  80  exx>erienced  an  asaistant  to  help 
Itim. 

>L  A.  Gautier,  the  professc»r  of  organic  chemis- 
try in  the  faculty  de  medecine,  pupLl  and  succes- 
sor of  Wlirtz,  has  recently  published  a  very  in- 
teresting paiier.  read  before  the  Academy  of 
medicine,  concerning  ptomaines  and  leucomaines. 
Leucomaines  are  alkaloids  very  similar  to  ptoma- 
infs,  but  they  are  formed  in  the  living  body  and 
during  life,  instead  of  developing  after  death. 
They  are  very  poisonous.  In  the  next  letter,  I 
shall  perhaps  be  able  to  give  more  information  on 
this  f)oint. 

Tlie  Concours  d'agrfegation  at  the  Medical 
schotil  was  finished  yesterday  evening  at  half-past 
six.  after  some  tw^o  montlis*  duration.  The  can- 
didates who  Imve  t»een  admitte4l  are  MM.  Brissand 
i^nd  Ballet,  two  of  Charcot's  pupils,  neither  of  the 
l>est  nor  of  the  worst  ;  M.  Dejerine,  Vulptan*8 
pupil,  very  well  known  by  quite  a  numlier  of 
fiapers  and  contributions  on  nervous  fwitliology  and 
physiology  —  he  certainly  is  tlie  Itest  man  of  the 
four  in  the  estimation  of  all,  and  is  a  very  goo<l 
recruit  for  the  faculty  ;  M.  Chauffard,  son  of  tlit* 
well-known  spiritualist  professor,  who  dietl  st*me 
years  ago  —  he  has  no  works  Ui  speak  for  him, 
being  yet  very  young,  but  his  concours  was  a  very 
brilliant  one,  V. 

Pftrltf,  Mmtch  If. 


NOTES  AND  NEWS, 

On  tlie  2.1th  of  March,  18*36,  Alvan  Clark,  the 
senior  meml^er  of  the  famous  firm  of  lelesco|ie- 
makers,  was  tmlted  in  marriage  to  Miss  Maria 
Pease,  and  the  venerable  ctiuple  are  still  living, 
the  former  at  the  age  t»f  eighty-two,  and  the  latter 
Bevent>'-cight,  A  reception  wa;^  given  in  honor 
of  tlie  sixtieth  anniversary  of  their  marriage. 
During  the  past  year  Mr,  Clark  has  painted  three 
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large  portraits  in  oil,  —  of  his  two  sons,  Al\ran 
and  G^rge,  and  of  a  grandson.  Portrait-paint- 
ing was  Mr.  Clark's  profession  till  he  was  forty 
years  of  age,  when,  by  trying  to  assist  one  of  his 
sons,  then  a  student,  in  the  grinding  of  a  reflect- 
or for  a  telescope  he  was  making  for  his  own 
use,  his  attention  was  first  directed  to  the  grinding 
of  optical  surfaces  as  a  business. 

—  Captain  Eden  of  the  British  schooner  Storm 
king,  bound  from  UtOla  to  New  Orleans,  reports 
on  Thursday,  March  11,  passing  over  a  submarine 
mineral-oil  spring,  bubbling  and  rippling  all 
around  the  vessel,  and  extending  out  over  one 
hundred  and  fifty  to  two  hundred  yards.  This 
was  in  latitude  25°  48'  north,  longitude  86°  20' 
west,  about  two  hundred  and  fifty  miles  south- 
east of  the  passes.  At  11  a.m.  they  were  over  the 
spring  proper,  and  at  11.80  a.m.  outside  the  cir- 
cumference of  the  oil-circle.  It  is  supposed  tliat 
this  spring  is  the  oil-cargo  of  a  foundered  vessel, 
which,  breaking  through  the  casks,  caused  this 
peculiar  marine  freak,  or  that  it  may  be  a  natural 
phenomenon. 

—  Tlie  Railroad  gazette  cites  one  of  the  longest 
times  in  which  fire  has  been  kept  in  a  furnace 
without  the  addition  of  fuel.  A  furnace  belong- 
ing to  the  Kemble  iron  and  coal  company  at  Rid- 
dlesburg,  Penn. ,  was  banked  up  and  hermetically 
sealed  in  November,  1884,  fire  being  left  in.  On 
March  5,  1886,  the  furnace  was  opened,  after  be- 
ing closed  for  nearly  sixteen  montlis.  The  fire 
was  found  to  be  still  burning,  the  coke  glowing 
brightly,  and,  on  the  admission  of  air,  soon  be- 
came hot  enough  to  melt  cinder.  It  was  started 
as  easily  as  if  it  had  been  standing  but  a  week. 

—  A  railroad  company  in  southern  Kansas  has 
established  a  large  artificial  plantation  of  forest- 
trees  to  supply  their  future  needs.  Over  a  stiuare 
mile  of  land  near  Farlington  has  been  planted 
with  young  saplings  of  the  catalpa  and  ailantus. 
The  prospective  success  of  their  experiment  has 
brought  about  the  similar  planting  of  another 
equal  area.  These  trees  are  of  rapid  growth,  and 
are  valuable  for  ties  and  fencing-material. 

—  The  first  international  congress  of  hydrology 
and  climatology  will  convene  the  Ist  of  October 
next  at  Biarritz,  and  will  last  eight  days.  Com- 
munications and  inquiries  may  be  addressed  to 
the  Viscount  de  Chasteigner,  at  Biarritz. 

—  The  March  number  of  the  Jolms  Hopkins 
imiversity  circulars  contains  abstracts  of  several 
scientific  papers  of  value,  read  before  the  scientific 
and  philological  association  of  the  imiversity,  as 
follows  :  '  Instantaneous  photographs  of  the  heart 
and  intestines  in  motion,'  by  Dr.  Hiompson  ;  <  On 


the  antiseptic  action  of  acids,'  by  Mr.  Dufisaii : 
and  on  *  Speech  mixture  in  French  Canada,'  by 
Mr.  Elliott. 

—  The  next  volume  of  the  'Encyclopaedia 
Britannica'  will  be  issued  about  the  middle  of  this 
month.      Among  the  principal  articles    "will   be 

*  Psychology,'  by  Mr.  J.  Ward  ;  *  Railways,'  by 
Meffirs.  D.  K.  Clark,  A.  T.  Hadley,  A.  M.  Welling- 
ton, and  S.  W.  Dunning  ;  *  Animal  reproductioD,* 
by  Mr.  P.  Geddes  ;  *  Vegetable  reproduction,'  by 
S.  H.  Vines ;  *  Reptiles,'  by  Dr.  A.  Gtlnther  and 
St.  G.  Mivart ;  *  Respiration,'  by  Prof.  A.  Qamgee : 

*  River-engineering,'  by  L.  F.  Vemon-Harcoort ; 
and  *  Roman  topography  and  archeology,'  by  J. 
H.  Middleton. 

—  The  fc.  k,  naturhistorischen  hofmuaettm  at 
Vienna  has  begun  the  publication  of  aniuden, 
under  the  editorship  of  Dr.  Franz  v.  Hauer,  the 
superintendent.  The  first  number,  lately  issued, 
contains  a  report  for  the  year  1885,  which  will  be 
of  interest  to  those  concerned  in  the  management 
of  museums.  The  personnel  of  this  important 
museum  includes  many  names,  such  as  Pelzeln. 
Rogenhofer,  Fuchs,  Brezina,  Brauer,  Marenzeller, 
Heger,  Szombathy,  and  others,  more  or  less  widely 
known  as  eminent  scientific  men.  Altogether  the 
staff  of  curators,  assistants,  and  servants,  numbers 
forty-four.  The  next  number  will  appear  in  May, 
and  will  contain  zodlogical,  botanical,  and  min- 
eralogical  papers  by  Steindachner,  Kohl,  Beck, 
Brezina,  and  others. 

—  A  new  enterprise  of  considerable  importance 
is  announced  in  Germany.  It  is  the  issuance  of  a 
Handbuch  der  klassischen  alterthumswissenschaft 
in  systematischer  daratellung,  wliich  will  deal 
with  the  entire  field  of  classical  philology  and 
archeology,  with  e8i>ecial  reference  to  the  history, 
method,  and  bibliography  of  the  respective  de- 
partments. The  work  will  be  complete  in  seven 
volumes,  —  of  which  three  parts,  comprising  a 
volume  and  a  half,  have  already  appeared,  — 
and  is  edited  by  Professor  Mfiller  of  Erlangen,  as- 
sisted by  Professors  Blass  of  Kiel,  Brugmann  of 
Freiburg,  Busset  of  Kiel,  von  Christ  of  Munich, 
Hllbner  of  Berlin,  Jordan  of  Konigsberg,  Lolling 
of  Athens,  Niese  of  Breslau,  Nissen  of  Bonn, 
Reifferschied  of  Breslau,  Schiller  of  Giessen, 
Schanz  of  WGrzburg,  von  Urlichs  of  Wiirzburg, 
and  Windelband  of  Strasburg.  This  an*ay  of  dis- 
tinguished names  ought  to  insure  a  work  of  great 
interest  and  value. 

—  We  have  received  a  translation  into  the 
German,  of  Auchindoss's  well-known  work  on 
valve-gearing  of  steam-engines.  The  original 
was  published  by  Van  Nostrand  in  1869,  and  I 
second  edition  in  1883.     It  has  been  a  standan 


Ai'Rn.  3,  18811.] 


SCIENCE. 


305 


treatise  on  the  mibject  in  this  rountn%  and.  with 
Zt?iuif  r  aud  Bluha  in  Eurojje,  has  given  the  eii^'- 
De^r  exceeiUngly  valualUe  Diethods  of  trealment 
of  ftU  problems  arLsirig  in  the  designing  and 
adjustment  of  the  slide-Talve.  Tlie  work,  botli 
of  author  tmd  put>lisher.  is  well  done  ;  and  our 
German  frieiida  are  to  Ije  eongratnlated  upon  huv- 
ing  m  gocxi  a  reproduction  of  wlmt  hiis  long  been 
eonaidere*!  in  the  United  Htatets,  in  many  reape<"ta, 
on  exceptionally  valuable  treatise, 

—  Mr.  8.  8.  Bassler,  of  the  Cincinnati  com- 
niereiiif  gazette,  has  lately  publialied  a  timely  lit- 
tle i>oeket-i>amphlet  entitle*!  *The  weather  ehart,' 
in  which  he  illustrates  the  tyi^es  of  areas  nf  high 
and  low  pressure  that  cross  our  eountry,  anil  con- 
trol it**  weather,  by  small  aketch-maj^f  for  recent 
dates,  still  in  the  minds  of  his  readehn.  Tlie  ob- 
ject of  the  essay  is  a  good  OTie»  and  the  examide^ 
llJ*e  well  chosen ;  but  we  regret  that  more  care  is 
not  taken  to  secure  accuracy  m  its  explanatory 
statements.  It  is  very  fju»?wtior»ahle  wbetlier  cor- 
rect idea#  can  be  gathered  from  such  iihrabes  as, 
*•  Could  we  go  Ijeyond  the  hraits  of  the  atmos- 
phere, and  Itxik  down  ufjoo  its  surface,  we  should 
see  a  constant  succession  of  hills,  valleys,  |»lains» 
and  area*  of  tempt*stiiou.s  cr*jss-wave*/*  It  is  true 
tliat  in  tJie  lower  atnios[ihere  the  imaginary' 
ii*obaric  surfaces  would  l>«*  thu»  deformed,  in  ac- 
cordance with  ehangeti  in  teniiieniture  and  den- 
sity of  air  \  hut  there  is  every  prolwibility  that 
lliesc  irregularities  are  all  smoothed  out  long 
liefore  tlie  Umits  of  the  atmtjsphere  are  ri*ache<h 
And  it  is  to  be  regretted  that  one  who  has  done 
mi  much  good  work  in  p^ipuUurizing  liis  favorite 
study  should  degrade  its  terminology^  by  the  fre- 
quent use  of  such  words  as  *  high '  and  *  low/  in- 
steitd  of  the  better  ones  *  an ti-cy clonic '  and  *  cy- 
elanic  systems, '  which  api^ar  hut  a  few  time«. 

—  Robert  Oppenheirn  of  Berlin  annomn^a  a 
'  Ftilirer  f Hr  forBchungsreisende '  by  Dr.  l\  v. 
Richthtifen,  Tliis  book  is  intended  as  a  guide  for 
travellers  in  making  obs<?r  vat  ions  of  intere?»t  in 
phyairnl  geoginphy  or  geology.  It  is  intendtnl 
eftf>ecially  for  those  who,  without  aiiecial  know!* 
e<ige  in  ibij^e  sciences,  yet  have  some  aequaintance 
with  their  rudiments. 

— The  following  works  of  interest  to  scieDtific 
re«der^  have  lieen  announced  ;  *  Creation  or  evolu- 
tion,' by  ( Jeorge  Tick  nor  Curt  is  [Appleton } ;  '  Fresh- 
water lislies  of  Europe,  a  history  of  the  penera» 
species,  struct ui^,  habits,  etc,/  by  H,  G.  Seeley 
{CasselD  ;  *  Ekx.'tric  lighting/  translated  from  the 
German  (Cti/^p/e*,  Upham  <fr  Co,) ;  *  Can  matter 
think?*  by  E 11  lol  t  Cones  ( Ent  e  s  dt  La  n  r  in  i ) ; 
*  Geological  studies,*  by  Alex,  VV^incbell  {Origgn  dt 
Co.) ;  *  Builders*  wosk  and  builders*  trades,'  by  H* 


C.  Seddon  (Lippincott) ;  *  Avoidance  of  coll  iff  ions 
at  sea,'  by  W.  Bain  bridge  (Vfni  Xmtrand);  *  The 
luminiferous  ether/  by  Volsen  Wood  {Van  iVo«- 
trand) ;  *  Evolution  of  lOKlay,*  by  H.  W,  Coon 
(Putnam) ;  Anthony  and  Brackett's  •  Text-book  of 
physics  '  (iri/e^) ;  *  Arctic  explorations  in  the 
uineteenlh  century,  from  Ros^s  to  Greely '  (AUison) ; 
'  At  home  in  Fiji,'  by  Gordon  Gumming,  new 
edition  (Antuitrong) ;  *  Persia,  the  land  of  the 
Inmns/  by  James  Bassett  {Scribnet*)  ;  *  Tlae  Kilima- 
Njaro  expedition,  scientitic  exploration  in  eastern 
equatorial  Africa/  by  H.  H.  Johnstone  (Scribner) ; 

*  What  young  people  should  know/  revised  edition, 
by  B.  G,  Wilder  {Eittes  d'  iMuriat) ;  *  A  history  of 
education/  by  F,  \\  N,  Painter  (Appleion);  'A 
Bcieuce  of  mind/  by  J.  H.  See  lye  (Ginn  dt  Co,)i 

*  Tlie  philosophy  of  wealth/  liy  J.  B,  Clark  (Oinn 
dtCo,);  *  Our  government/  by  J.  Macy  {Ginn  dt 
Co*) ;  '  General  geology  for  high-schools  and  col- 
leges/ by  N.  S*  Shaler  (//<?(! f/i) ;  *  Guides  for  science 
teaching,*  four  volumes  (ineects,  ^shes  and  frogs, 
birds,  and  niamraab),  by  Alpheus  Hyatt  (Heitth); 

*  Introducticm  to  the  study  of  philosi:>pby/  by  G, 
Stanley  Hall  \ Heath) :  '  Modern  [xerography/  by 
George  H,  Williams  {Hettth) ;  '  Industrial  training,' 
b}  C.  M,  Wotxiward  {Fleath) ;  *  A  handlxjok  of 
plant  dissection,'  by  J.  C,  Arthur,  C,  R.  Barnes, 
and  J.  M,  Coulter  (He«ry  HoH)  \  *The  calculus,' 
by  Simon  Nevvcomb  {Henry  Halt)  ;  *  Elementary 
zoology/  by  A.  S.  Packard  (Hetu^  Holt) ;  *  Wood's 
medicinal  plants.*  American  edition,  by  Charles 
Rice  (Wood) ;  •  The  railways  and  the  republic,'  by 
James  F.  Hudson  {Harper);  *  Society,  its  pecul- 
iarities, practices,  and  problems,*  by  G.  C.  Lori- 
mer*  {Funk  db  lVa(fnallfi) :  *  Essays  on  finance, 
wages,  and  trade,'  by  R.  Giffen  {Putnam) :  *  Theism 
and   evolution/  by  J.  S.  Vau   Dyke  {Ai^nuttrong) ; 

*  University  education/  by  G.  S*  Morris  (Amirews  d: 
Witherby) ;  *  Educational  value  of  ditTereot  studies/ 
by  W.  H.  Payne  {Andretvtt  cC-  Witherb^) :  *  Mineral 
physiology  and  physiography,*  by  T.  Sterry 
Hunt  (Cassino) :  •  Methcnls  of  teaching  and  study- 
ing natural  science/  edited  by  G.  Stanley  Hall 
{Heath), 

—  The  future  bears  every  mark  that  distin- 
guishes publications  of  its  clajss.  Tlie  system  on 
which  its  author,  C.  C  Blake  of  Richland,  Kan,, 
lia^s  his  **  calculation  of  the  coming  weather 
through  astronomical  mathematics,'*  is  mtMlestly 
entitled  *  Cosmogony/  and  in  the  April  numlier  of 
the  ]m|>er  its  explamition  goes  so  far  as  cof  deluding 
that  there  is  no  sucli  thing  as  matter,  and  motion 
only  exists.  By  a  vague  series  of  inconsequences, 
it  is  sho^Ti  that  the  earth  is  built  up  by  grailual 
accretion  i>f  rays  from  the  sun  :  **  it  is  the  gradual 
growth  of  the  earth  by  absorption  from  the  sun 
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that  is  the  cause  of  the  secular  acceleratioii  of  the 
moon,  which  the  best  of  astronomers  have  not 
been  able  to  account  for."  The  egotistical  self- 
sacrifice  that  pervades  the  sheet  is  more  pitiful 
than  its  teachings  are  dangerous. 

—  The  weather  journal,  issued  weekly  at  Cincin- 
nati, by  S.  S.  Bassler,  the  weather  editor  of  the 
Commercial  gazette  of  that  city,  is  quite  unlike 
most  journals  afflicted  with  meteorological  titles 
in  this  country  :  it  has  nothing  to  say  about  cos- 
mogony, or  the  influence  of  Saturn,  but  gains  its 
high  value  from  a  set  of  twenty-one  little  maps  in 
each  issue,  giving  the  isobars  and  something  of 
the  winds,  temperature,  and  precipitation,  three 
times  for  every  day  of  the  week  of  its  publication, 
constructed  according  to  the  signal-service  obser- 
vations. Although  too  small  to  contain  much 
detail,  the  maps  show  with  sufficient  clearness 
where  the  centres  of  high  and  low  pressiure  are 
to  be  found,  and  the  accompanying  text  is 
designed  to  explain  the  simpler  principles  of 
weather  forecasting  on  this  basis.  We  tnist  it 
may  secure  the  large  circulation  that  it  well 
deserves,  and  that  the  maps  may  at  the  same  time 
gain  somewhat  in  clearness  of  execution  in 
response  to  the  requests  of  numerous  subscribers. 

—  The  first  annual  summary  of  observations 
made  at  the  Blue  Hill  meteorological  observatory, 
near  Boston,  was  lately  issued  by  Mr.  Rotch.  It 
contains  a  detailed  statement  of  monthly  and 
annual  means,  extremes,  and  ranges  for  1885, 
placed  side  by  side  with  similar  records  from  the 
Boston  signal  office,  ten  miles  north  of,  and  five 
hundre<l  feet  lower  than,  the  observatory.  The 
mean  annual  values  of  several  elements  are  as 
follows :  pressure  (reduced  to  32°,  sea-level  and 
standard  gravity),  29".962  and  29".964 ;  tempera- 
ture, 44°.4  aiid  47°.  1;  total  wind  movement  166, 
110,  and  102,829  miles;  total  precipitation,  39.00 
and  46. 8o  inches.  Mr.  Rotch  is  contributmg  a 
series  of  articles  on  the  mountain  meteorological 
stations  of  Europe  to  the  current  numbers  of  the 
American  meteorological  journal  that  will  prove 
of  much  value  to  students  in  this  country,  not 
only  by  informing  them  where  high-level  obser- 
vations are  made,  but  also  by  directing  them  to 
the  publications  in  which  they  are  recorded  and 
discussed. 

—  Tlie  general  detailed  map  of  the  United 
States,  proposed  and  already  begun  by  the  U.  S. 
geological  survey,  will  be  upon  the  scale  of  about 
four  miles  to  the  inch,  with  contour  lines  for  every 
twenty-five  to  two  hundred  feet,  according  to 
the  nature  of  the  topography.  It  is  proposed  to 
issue  this  map  in  atlas  sheets,  each  composed  of 


one    degree    of  latitude    by  one  of    lon^tude^ 
bounded  by  parallels  and  meridians. 

—  The  first  number  of  the  International  record 
of  charities  and  correction,  edited  by  Mr.  F.  H. 
Wines,  and  published  by  Putnam's  Sons,  has  been 
received.  ITie  Record  aims  to  make  popular  the 
literature  of  the  subject  to  which  it  is  devoted,  to 
interest  the  public  in  such  questions,  and  to  show 
**  what  progress  is  making  in  the  struggle  for  the 
relief  of  human  sufifering,  and  the  elevation  of 
the  race."  The  general  subject  which  will  be  dis- 
cussed in  its  colunms  is  *  social  evils,  their  causes 
and  remedy.'  The  editor  names  as  the  five  great 
evils  with  which  humanity  has  to  contend,  poverty, 
ignorance,  disease,  vice,  crime. 

—  A  local  hurricane  at  MurraysviUe,  Penn.,  on 
March  21,  which  caused  considerable  damage  to 
property,  has  been  ascribed  to  the  heat  produced 
by  the  conflagration  at  the  large  gas-well  there. 

—  The  French  consulting  committee  of  hygi- 
ene, we  learn  from  Nature,  recently  advised   the 
prohibition  of  the  use  of  vaseline  for  butter  in 
food- preparations.     The  effects  of  vaseline  on  the 
system,  however,  seemed  to  require  fuller  exam- 
ination, and  Dr.  Dubois  has  made  some  experi- 
ments in  regard  to  it.     Two  dogs  were  fed  ex- 
clusively on  soup  in  which  the  usual  fat   was 
entirely  replaced  with   vaseline :    one    of    tliem 
absorbed    twenty-five  grams  of    vaseline   a  day 
for  ten  days  ;  the  other  fifteen  grams  (tliis  would 
correspond,  in  the  case  of  an  average  man,  to  one 
hundred  grams  and  sixty    grams    respectively). 
With  this  diet  the  animals  even  slightly  increased 
in  weight.     Tlieir  general  state  was  gootl :  there 
was  no  loss  of  api)etite,  nor  vomiting,  nor  diarrhoea. 
In  general,  it  may  be  said  that  tlie  carburets  of 
hydrogen  forming  vaseline,   thoiigli   they   favor 
neither  oxidation  nor  saponification  like  fats,  are 
readily  tolerated  in  the  alimentarj-  canal,  at  least 
in  the  case  of  dogs.      Further  experiments  will 
show    if    a    prolonged  use    of  the  substance   is 
equally  innocuous. 

—  The  rejwrt  of  Mr.  Hodgson  to  the  Society  of 
psychical  research,  denouncing  the  theoeophists 
and  Madame  Blavatsky,  has  been  replied  to.  says 
the  London  Oraphic,  by  Mr.  A.  P.  Siniiett,  in  a 
pamphlet  caUed  **Tlie  'occult  w(irld  phenomena' 
and  the  Society  for  i)sychical  research  "  {Redicay). 
It  is  not,  it  does  not  indeetl  pretend  to  he.  a  com- 
plete answer  to  the  many  i)oints  raised  hy  Mr. 
Hodgson.  There  is  no  attempt,  for  example,  to 
explain  the  existence  of  the  damning  Coulomb 
letters.  But  Mr.  Sinnett  scores  some  ix)int8 
against  his  adversary,  and  his  pamphlet  Ls  to  be 
followed  by  some  memou^  of  Madame  Blavateky,        i 
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wliich  may  contain  further  refutations.  Madame 
Blavatsky  herself  appends  to  the  pamphlet  a  briff 
aud  indignant  denial  of  the  grave  charges  which 
have  been  made  against  her. 

^The  success  of  the  U.  S.  fi^h  com  mission  has 
caused  cooiplainta  in  England  uf  the  negligence 
of  <hat  government  in  matters  pertaining  to 
the  fishing  interests.  The  Athenaeum  state.**  thai 
at  the  piieaent  moment  there  is  not  in  the  three 
kingdoma  one  scieniific  naturalist  employ etl  by 
the  government  to  whom  it  has  the  right  to  apply 
for  information  on  fishery  ijueationd.  It;  h  now 
«a}d  to  be  the  intention  of  the  government,  how- 
ever,  to  form  a  new  fisheries  board  or  commiation, 

—  Caustic  lime,  ground  fine,  and  consolidated 
by  a  prefiBiU"e  of  forty  tons  into  cartridges  two 
inches  and  a  half  in  diameter,  is  used  in  some  col- 
lieries for  getting  coal,  where  gunpowder  would 
be  dangerous.  After  tlie  holes  are  drilletl  in  the 
face  r^f  the  coal,  an  iron  tul^e  half  an  inch  in 
diameter,  with  a  small  groove  externally  on  the 
upper  side,  and  several  perforations,  is  inserted 
the  whole  length  of  the  hole.  The  cartridges, 
which  have  a  groove  to  fit  the  tube,  ai-e  then  in- 
serted and  lightly  rammed,  and  the  hole  tami>ed, 
A  small  force-pumji  injects  through  the  tulie  a 
quantity  of  water  equal  m  bulk  to  the  lime.  The 
water  escajies  through  the  perforations  and  along 
the  griK>ve,  saturating  the  whole,  and  driving  out 
the  air,  Tlie  tutie  is  then  closed  by  a  tap  to  pre* 
TWit  the  escafie  of  the  steam,  which,  by  its  force, 
cracks  the  coal  away  from  the  roof,  and  then  fal- 
lows the  expansion  of  the  lime, 

—  A  system  of  irrigation  u*  on  trial  in  Colorado, 
in  which  the  water  is  conducted  through  pijies. 
laid  a  little  lielow  the  surface  several  feet  apart, 
and  having  Hmall  holes  at  intervals  on  the  upjier 
aide  to  jierniit  of  the  escajie  of  the  water,  which 
Ijercolates  through  and  thonju^ldy  moistens  the 
aoil.  The  advantages  are  claimed,  that  the  sur- 
fiic«  of  the  soil  is  not  chilled  by  flooding,  and  that 
the  ground  is  not  subeeqtiently  Imked  by  the  hot 


LETTERS  TO  THE  EDITOE. 

t,*m  Vftrt^MiMindcHt*  art  requested  to  be  om  brief  U9  pottiblt^    The 
mrittr*  mnw<>  <#  <»  aW  ca*cm  requirrd  «*  pTvof  of  gt^^A  jaitK. 

Phylloxera, 

What  evidence  have  we  on  the  following  points  in 
regard  to  phylloxera  \  — 

First,  was  it  well  known  as  a  pe«t  in  this  country 
lH*fore  its  introductioo  abroad  I 

8ccoml,  when  and  how  did  it  reach  Euroi>e  ; 

Third,  why  i»  it  more  injurioas  in  Europe  than  In 
ttA  native  battititt  f  and 

Fourth,  i«  there  any  reaion  to  tuppoae  that  th© 
pent  will  be  mitigated  by  natural  causes  at  time  goet 
Suf  A.  M.  B, 

N*«  Tort,  Mmreb  «». 


Certain  Questions  relating  to  national  endow- 
ment of  research  in  this  country,  and  their 
importance. 

I  have  read  with  interest  Dr.  Shufeldt's  arguments 
in  Scitmce,  favoring  endowment  of  research »  and  the 
recognition  on  the  part  of  the  government  ^'  of  those 
persons  in  her  employ  who  have  from  time  to  time 
demonstrated  their  6tnesa  to  perform  certain  work," 
but  I  would  Like  to  ask  the  talented  author  why  he 
would  restrict  this  recognition  to  those  in  the  govern- 
ment's employ,  or  why,  indeed^  there  should  bo  any 
distinction  made  between  such  men  and  other  able 
men  in  civtf  life.  The  physician  who  finds  that  he  i» 
far  better  qualified  for  some  other  puri^iiit  than  thai 
of  medicine  gives  up  his  profession,  and  accepts  a 
position  where  hi«  talents  can  be  better  applied.  Is 
not  the  aame  resource  left  for  army  oflScers  i  Dr. 
Shufeldt  will  hardly  claim  a  monopoly  of  talent  in 
government  employ  ;  then  why  are  not  the  many 
St  niggling'  students  of  science  in  civil  life  who  have 
shown  evidence  of  their  fitness  to  perform  certain 
work  equally  entitled  to  recognition  f  By  all  means^ 
if  such  a  scheme  is  feasible,  endow  or  assist  origioal 
research »  but  put  all  citizens  absolutely  on  the  same 
leveL  While  one  may  sympathize  with  the  talented 
officers  who  are  compelled  to  undergo  wearisome 
drudgery  not  akin  to  their  tustes  or  inclination,  it 
cannot  t>e  forgotten  that  there  are  many  other 
equally  talented  scientific  men  who  have  to  struggle 
without  even  the  assurance  of  a  comfortable  salary. 
Endow  research^  but  let  the  endowment  be  impartial. 

W,  S.  N. 
New  Ha  van,  Coou.t  Marob  37. 


The  anachronisms  of  pictures. 

Supplementing  your  recent  publications  touching" 
the  above-named  subject,  an  example  interesting  to 
geographical  botanists  may  be  recorded  among  the 
existing  curiosities  of  the  national  capitol. 

The  senate  comuiittee  in  charge  of  the  fine  arta 
has  secured  a  picture  representing  a  well-known 
incident  in  the  life  of  Columbus,  that  occurred  in  old 
Spain  anterior  to  the  discoverer's  first  trans- Atlantic 
voyage.  This  picture  is  hung  at  the  head  of  the 
marble  ttairway  near  the  seats  reserved  in  the 
senate  hall  for  the  ambassadors  of  foreign  powera. 
It  proclaims  to  the  world  that  the  plant  (the  Opun- 
tia  [cactus  of  Linneus]  ficus  indica,  or  prickly  pear) 
which  has  figured  in  Mexican  patriotic  synitKilism 
from  time  out  of  niind,  and  which  holds  the  mo¥t 
prominent  place  in  the  oldest  of  Aztec  legends,  —  the 

Elant  which  Mexico  regenerate  has  chosen  as  an  em- 
leni  sanctified  by  asaociation  and  antiquity,  and  has 
placed  u{K>n  her  banner  and  her  dollar,  —  this  sena* 
torial  picture  proclaims  that  this  cactus,  so  dear  to 
the  patriotic  Mexican  heart,  is  not  originally  Mexi- 
can, but  that  it  was  a  possession  of  the  usurper,  and 
in  pre-Columbian  times  grew  by  the  dusty  wayside 
in  old  Spain.  That  it  had  not  reached  Europe  at  the 
date  of  the  incident  represented  in  the  picture,  there 
can  be  no  doubt. 

I  would  refer  the  student  to  Alfonse  de  Candolle's 
work.  '  Origin  of  cultivated  plants  *  {Applet&n,  1885), 
p.  275.  Speaking  of  the  Opuntia  ficus  indica,  the 
eminent  botanist  says,  *'It  waa  one  of  the  first  plants 
which  the  Spaniards  introduced  into  the  old  world, 
both  into  Europe  and  Asia.  Ita  singular  appearance 
was  the  more  striking  that  no  other  species  belonging 
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to  the  family  bad  before  been  seen/'  Should  the 
student  wish  to  investigate  still  further,  he  will  find 
in  de  Candolle's  treatise  the  names  of  several  Spanish 
and  other  authorities.  Nopal. 

New  York,  March  29. 

Schwatka*s  Along  Alaska's  ST^at  river. 
The  author  of  the  review  of  Schwatka^s  work  on 
the  Yukon  (p.  294)  is  evidently  ill-informed  as  to  the 
history  and  present  state  of  the  mapping  of  that 
nvcr.  when  he  states  that  Raymond  'surveyed^  it  from 
Fort  Yukon  to  its  mouth,  and  supposes  that  the  map 
of  Raymond  is  the  '  best  in  existence '  of  the  lower 
Yukon.  It  is  probable  that  he  derives  his  impression 
from  Schwatka*8  work  ;  that  gentleman,  like  many 
military  men,  preferring  to  ignore  or  affect  contempt 
of  any  work  done  outside  of  military  circles.  The 
fact  is,  tLat  Raymond's  map  has  at  present  merely 
an  bifitorical  value,  and  was  originally  merely  one 
step  in  the  many  by  which  an  approximate  sketch  of 
the  course  of  that  great  stream  has  been  arrived  at. 
The  first  explorations  were  by  the  Russians,  and  are 
summarized  in  the  map  of  Zogoskin,  which,  for  the 
part  included  in  it  (except  at  the  mouth  of  the  river), 
has  not  been  materially  changed  by  any  one,  though 
positions  have  been  better  determined,  and  details 
added  or  subtracted.  The  river  between  the  end  of 
the  Zogoskin  map  aad  Fort  Yukon,  and  the  delta, 
were  mapped  by  the  Western  union  telegraph  expe- 
dition, whose  work  as  to  detail  is  fuller  than  any 
thing  subsequent.  They  also  sketched  the  upper 
river,  but  it  was  reserved  for  Raymond  to  correct 
the  astronomical  positions  of  important  points,  and 
thus  modify  the  general  course  ;  to  Schwatka  and 
Krause,  to  furnish  better  details  of  the  Lewis  branch 
and  head  waters;  to  Nelson,  to  do  the  same  for  the 
delta,  and  Lieutenant  Allen  for  the  Tananah  water- 
shed. The  credit  due  to  each  oannot  be  monopolized 
by  any  man  or  set  of  men,  and  it  does  not  impair  any 
man's  reputation  to  do  justly  by  his  forerunners. 

Wm.  H.  Dall. 
SmitbflODian  iostitutioD. 
Marcb  'Zi. 

A   swindler  abroad  again. 

Please  give  place  to  an  advertisement  of  a  fraud 
who  has  just  left  Oskaloosa.  He  came  on  the  6tb, 
remained  six  days,  and  left  without  having  caused 
sufficient  suspicion  for  any  one  to  say  any  thing.  He 
professes  to  be  Prof.  Henry  S  Williams  of  Cornell 
university,  N.  Y.,  a  captain  on  the  retired  list  of  the 
U.  S.  army,  —  retired  for  disabilities  resulting  from 
wounds  received  from  the  Indians  three  days  after 
General  Custer  fell.  He  is  now  representing  the 
Smithsonian  institution  as  a  sort  of  an  examiner, 
looking  after  books  and  specimens  deposited  at 
different  places.  He  also  represents  that  Cornell  has 
a  fund  which  makes  it  possible  for  them  to  sell  for 
fifty  dollars  a  set  of  fossils  equal  to  sets  sold  by  Ward 
for  eight  hundred  and  fifty  dollars,  and  that  they  only 
want  five  dollars  cash  to  pay  for  boxing  and  labelling, 
the  remainder  to  be  paid  from  time  to  time  in  local 
fossils,  for  which  reasonable  prices  will  be  allowed. 
He  contracted  two  sets  here,  but  received  the  five 
dollars  on  but  one  of  them. 

He  is  about  five  feet  eight  inches  high,  weighs 
about  one  hundred  and  forty  pounds,  carries  his  right 
arm  as  tJiough  stiff,  wears  a  glove  on  that  hand,  has 
light- brown  straight  hair,   mustache,   blue  eyes,  a 


large  head  with  prominent  forehead,  so  that  his  eyes 
seem  a  little  sunken,  and  uses  tobacco  and  whiskey 
tolerably  freely  for  a  professional  man.  We  Antow 
he  has  a  whole  right  arm  and  hand,  and  it  is  quite 
possible  nothing  is  the  matter  with  it.  He  talks  very 
freely  and  accurately  of  fossils,  books,  and  men,  can 
give  minute  details  of  events  in  Indian  warfare  6i 
ten  and  more  years  ago,  which  some  of  oar  citixens 
know  to  be  literally  true.  He  spends  his  oioney  very 
freely,  and  seems  to  have  plenty  of  it. 

There  is  a  general  feeling  that  he  worked  some 
one  for  one  hundred  and  eighty  dollars,  but,  if  so, 
whoever  it  was  will  not  tell  it.  The  amount  is  in- 
dicated, because  it  is  rumored  he  draws  one  hundred 
and  eighty  dollars  per  month  from  the  army.  I  eac- 
not  find  who  started  it.  If  he  has  not  done  so,  he 
certainly  missed  a  good  chance.  A  despatch  from 
Humboldt  to  the  Des  Moines  Register  says  he  has 
been  there  and  got  about  one  hundred  dollars. 

Erasmus  Haworth. 
Penn  coUese,  Oskaloofia,  lo., 

March  U. 

Bancroft's  History  of  Alaska. 

In  your  review  of  Bancroft's  'Alaska/  published 
yesterday,  you  speak  of  the  transfer  of  that  region, 
and  the  surrender  of  the  despotic  sway  of  the  Russian 
American  company,  only  to  be  renewed  by  one  of 
our  own,  or,  to  use  your  words,  "  while  the  monopoly 
which  succeeded,  though  more  confined  in  scope  than 
that  of  the  Russian  company,  does  not  differ  in  its 
essential  details,  and  is  still  in  operation." 

The  entire  area  of  Alaska  is  to-day.  and  has  been 
since  the  purchase,  op«;n  and  free  to  all  comers,  in  so 
far  as  the  fur-trade  is  concerned,  with  the  single 
exception  of  that  reservation  of  the  government  for 
the  protection  of  the  seal-iife  on  the  Pribylov  Islands, 
in  Bering  Sea  :  these  small  islets  are  completely 
isolated,  and  far  removed  from  contact  with  the 
trade  of  that  region,  and  are  practically  unknown  to 
every boiiy  outside  of  their  narrow  limits,  except  the 
officers  of  the  govei  nment  and  the  employees  of  the 
A.  C.  Co. 

Competing  traders  are  found  at  every  little  post 
in  Alaska  to-day  where  the  fur-trade  will  warrant 
the  establishment  of  the  smallest  trader  and  his  out- 
fit. There  never  has  been  the  slightest  interference 
with  the  prosecution  of  the  fur- trade  in  Alaska  since 
1867  by  any  monopoly  whatsoever. 

Henry  W.  ElLiiorr. 
SmithsoDlan  institutioD.  Marcb  27. 

[The  statements  of  the  above  letter,  in  so  far  as 
they  are  accurate,  are  theoretically  true  :  the  state- 
ment of  the  reviewer,  in  his  judgment,  better  repre- 
sents the  social  and  commercial  facts,  as  regards  the 
whole  territory,  except  the  small  area  about  Sitka.— 
Rev.] 

Names  of  the  Canadian  Rocky  Mountain  peaks. 
An  error  in  my  article,  printed  in  Science,  vii.  Na 
162,  is  kindly  pointed  out  by  Dr.  George  M.  Dawson 
of  the  Canadian  geological  survey,  which  I  am  glad 
to  correct  for  your  readers.  Dr.  Dawson  tells  me 
that  the  peaks  of  the  Rocky  Mountains,  Hooker,  Bal- 
four, Brown,  etc.,  were  not  named  by  the  botanist 
Douglas,  as  1  stated,  but  by  Dr.  Hector,  now  in 
charge*  of  the  geological  survey  of  New  Zealand,  who 
in  lHr)7-r)»  was  attached  to  Captain  Palliser's  expedi-     ] 


tion  into  the  north-west. 
New  Haven,  Marcb  25. 


Ernest  Inqkbsoll. 
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INDUCED   SOMNAMBULISM, 

The  activity  with  which  the  fitudy  of  nu'inta) 
phenomena,  and  especial l.y  of  hypnotism,  m  now 
being  piirsn«?d,  is  remark a>ik\  L'onstantly  puWi- 
cations  are  Ijetng  broujcht  t-o  our  notire»  dealing 
with  these  iK>pular  topics,  either  in  a  literary,  an 
empinoilt  or  scientLftc  way.  i\jnong  the  l;i*it  U* 
elaim  attention  is  a  little  work  *  by  Prof*  H* 
Beaunis  of  the  faculty  of  medicine  at  Nancy,  wbo 
has  att€'mpte<i  to  apply  to  the  study  of  induceil 
eomnambulism  scientific  exjierimenta]  methtxla, 
Hb  work  deals  with  the  question  from  lx)th 
physioloj^cal  and  i>flychological  points  of  view, 
and  treats  of  both  mental  and  physical  conditions. 
The  subf^tance  of  hia  more  important  oljservations 
and  deductions,  in  the  concluding  chapters,  is  here 
presented. 

What  is  the  mental  state  of  the  hypnotised  per- 
son during  sleep  ?  Is  the  intelligence  active,  and 
are  the  thoughts  of  the  subject  engaged?  01> 
serrations  seem  to  show  that  there  is  an  abBolnte 
repose  of  the  thoughta,  except  when  under  the 
influence  of  external  impreesions.  When  a  hyymo- 
tlsed  subject  \s  asked  of  what  he  is  thinking,  the 
response  is  nejurly  alwa}^,  *  Of  nothing/  There  is 
a  state  of  intellectual  inertia,  or,  Ix^tter,  of  intel- 
lectual repose,  in  accord  with  the  i»hysical  aspect 
of  the  hypnotized  (>erson  :  the  b<Kly  is  immovable, 
the  features  impassible,  with  a  general  exyircwsicm 
of  ciUmneas  and  tranrjuillity  rarely  attained  in 
ordinary  »\ee\K  There  are  evidently  no  dreams 
nor  thoughts  of  any  kind  ;  for  those  subjects  who 
recollect  very  well  whatever  has  transjiired  in 
aoine  previous  like  condition  recall  nothing  of  an 
hypnotic  sleep  during  which  there  have  been 
received  no  external  impressions. 

Thus,  contrary  to  the  opinion  of  many  phyii- 
cjans*  undi»tuTl»ed  hypnotic  sleep  may  be  regarded 
aa  more  recuperative ;  and  from  the  obeer^^ations 
made,  U^tb  by  the  author  and  Dr.  Liebeaultt  a 
part  of  the  thera]^utic  effects  pnxhiced  by  hypno- 
tism may  be  attributed  to  the  Ix^neHcial  character 
of  the  induced  sleep.     It  is  often  asked  whether, 

[  ortlinar>'  sleep,  the  brain  remains  inactive,  and 

By  fwiaons  ha^^  been  given  to  prove  the  con- 

FVicts,  however,  eeem  to  show,  that,  when 

ptn/ekokHli^w.    Pa/lt.  BamUr^,  vm.    19*. 


it  is  profound,  Uie  brain  is  really  as  inactive  aa  in 
the  induceil  sleep, 

Thm  inertia  of  thought  is,  however,  only  a 
comlitional  one  in  hypnotij^m  :  the  mercat  sug- 
gestion, a  single  word  i»rou«unctMi  by  the  hypnr»- 
tijcer.  suffices  to  produce  an  activity  that  may  l>e 
vejy  highly  develo|x»d,  sometimeti  even  more  than 
in  the  normal  etate.  The  judgment  of  the  byjm*^ 
tized  jierscm  is  gtXKl,  find  in  general  he  reasons 
correctly  and  logically.  **  Tliat  which  is  the  most 
fttrikmg,*'  says  Dr.  Liebeault,  *'  is  his  iK)wer  of 
deduction  :  whatever  may  lie  the  i-esult  of  his 
intell*H*tuul  elalxiration,  his  train  of  reas»>iiiiig  is 
logical  anti  rapid."  It  seems,  then,  incurred  to 
consider  tlie  hypnotized  person  as  an  unconscious 
machine,  incapable  of  reasoning  and  of  judgment, 
as  Pitree  has  done.  It  is  true,  he  lacks  the  im- 
pelling  motive :  but  irapulflion  once  given,  the 
intellectual  machine  is  set  in  motion  with  more 
regularity  and  precision  than  in  the  waking  state 
even. 

The  author  says,  however,  that  he  lias  never 
observed  the  marvellous  phenomena  admitted  by 
certain  magnetizers,  such  as  mental  <hvination, 
eecond  sight,  prophetic  powers,  etc.  The  subjects 
were  never  able  to  divine  the  nature  of  an  object 
enclosed  in  the  hand,  nor  to  tell  one's  thoughts,  or 
events  that  bail  transfured  unknown  U\  them.  In 
regard  tu  predictionB,  the  same  was  likewige  true  ; 
a  subject  was  never  able  to  announce  any  event 
in  advance  in  which  the  prediction  was  reali/.ed. 
A  fact  which  the  author  has  tested  mfiny  times, 
and  which  seeniH  to  admit  of  no  doubt,  is  that  cer- 
tain subjects  are  able  to  recognize  by  the  touch, 
or  at  least  without  the  aid  of  sight  or  hearing,  the 
sex  and  approximate  age  of  persons  with  whom 
they  come  in  contact ;  and  in  many  ca^es  the  »ul>- 
ject  was  able  to  designate  in mie^l lately,  uiion  see- 
ing persona  unknown  to  them,  the  nature  and 
location  of  maladies  untler  which  they  were  Buf- 
fering, All  Buch  facts  of  hypnotism,  however 
strange  they  appear,  may  \w  explained  by  nn 
increased  activity  of  the  senses,  by  an  excessive 
sensorial  sensitiveness,  such  as  is  known  to  occur 
in  the  somnambulist* 

Tliere  is  one  point  of  spei*ial  intercut  in  the 
mental  state  of  the  hjiniotized  fienton  which  the 
author  examined  with  care.  Will  the  sonmainbu* 
list  prevariaite  or  lie  while  in  that  condition  ? 
According  to  Pitre«,  certain  subjects  during  the 
hypnotic  state  falsify  voluntarily  and  knowingly  ; 
but  such  caaee  were  never  observed  by  the  author. 
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Sometimes  they  would  refuse  to  reply  to  questions, 
or  would  hesitate  in  answering,  but  in  no  case  did 
he  ever  know  of  their  telling  a  downright  false- 
hood. Were  it  possible  to  test  those  naturally 
vicious,  the  results  might  be  different;  and  it 
would  be  of  great  interest  to  examine,  in  this  re- 
spect, the  professional  criminal.  The  hypnotized 
person,  in  fine,  is  entirely  open,  not  only  in  his 
actions,  but  also  in  his  most  intimate  thoughts  and 
sentiments:  every  thing  appears  —  vices,  faults, 
virtues,  passions  —  with  entire  simplicity  and  the 
most  complete  nalveU, 

One  of  the  most  difficult  problems  in  induced 
somnambulism  is  that  of  the  relation  existing  be- 
tween the  subject  and  the  hypnotizer.  No  matter 
how  profound  the  sleep  may  be,  the  subject  un- 
derstands all  that  is  said  to  him  by  the  hypnotizer, 
though  he  may  not  understand  that  which  is 
addressed  by  the  latter  to  a  third  person.  This 
relation  is  established  through  any  or  all  of  the 
senses.  Though  the  hypnotizer  may  use  the 
utmost  precaution  not  to  reveal  his  presence  in 
taking  the  hand  of  the  subject,  he  will  inunedi- 
ately  be  recognized,  and  the  subject  will  obey  the 
impressions  conveyed.  Should  the  subject's  arm 
be  raised,  it  will  remain  in  any  given  position, 
though,  if  done  by  a  third  person,  it  will  faU  im- 
mediately inert.  Let  passes  be  made  in  his  imme- 
diate proximity,  either  in  front  or  behind,  and  the 
subject  will  recognize  whether  they  are  done  by 
the  hypnotizer  or  some  strange  person.  Can  this 
be  attributed  to  a  superexcitation  of  the  tactile 
sensibility?  One  cannot  say.  If  the  subject  is 
asked  how  he  knows  who  it  is  that  makes  these 
passes,  he  invariably  replies,  that  he  feels  him.  A 
subject  may  be  placed  en  rapport  with  a  third 
person  by  the  simple  command  of  the  hypnotizer, 
when  he  will  obey  him  with  the  same  implicit- 
ness. 

In  what,  then,  does  this  singular  phenomenon 
of  the  relation  between  hypnotizer  and  hypnotized 
consist?  Noizet  and  Bertrand,  together  with  Dr. 
Li6beault,  accept  the  explanation  of  this  affinity  or 
relation  as  the  result  of  the  attention  given  to  the 
hypnotizer  by  the  subject  while  being  placed  in 
that  condition,  and  that  it  does  not  differ  from 
that  seen  every  day  in  ordinary  sleep.  A  mother 
sleeping  near  the  cradle  of  her  child  does  not  cease 
to  watch  over  it,  and,  though  insensible  to  the 
loudest  tones,  is  conscious  of  the  lightest  cry  of 
her  infant.  By  this  hyjwthesis  the  imagination  of 
the  subject  produces  the  effect,  and  there  is  no 
special  relation,  physical  or  physiological,  between 
hypnotizer  and  hypnotized.  The  subject,  says 
Carpenter,  is  possessed  by  a  preconceivetl  convic- 
tion that  one  particular  individual  is  destined  to 
exercise  upon  him  an  especial  influence,  and  that 


it  is  the  effect  of  a  predominant  idea  suggested  ^ 
directly  or  indirectly,  by  the  magnetizer  himseLC 
Persons  who  hypnotize  themselves  fcnr  the  firKi 
time,  and  without  placing  their  thoughts  especially 
upon  any  one  person,  are  apt  to  receive  the  irxx- 
pressions  of  any  by-stander. 

Although  certain  facts  seem  to  substantiate 
these  views,  there  are  others  which  are  not  easily 
explained  by  them,  and  which  seem  to  indicate 
some  real  relation  between  hypnotizer  and  hypncK 
tized. 

Any  attempt  to  explain  these  varied  phenomena, 
or  to  establish  some  general  theory  of  induced 
sonmambulism,  is  yet  premature;  nor  will  the 
solution  of  the  problem  be  possible  till  the  func- 
tions of  the  brain,  and  especially  the  physiology 
of  natural  sleep,  are  better  known  than  they  are 
at  present.  One  may,  however,  seek  solutions  of 
particular  groups  of  phenomena. 

By  many  authors  most  of  the  phenomena  are 
explained  by  the  concentration  of  attention,  —the 
concentration  of  thought.  It  is  well  known  that 
the  mind  may  exert  a  most  remarkable  power 
over  the  organism,  controlling  or  producing  the 
most  lively  sensations  of  pain,  and  even  causiog 
sickness  or  death  ;  but  attention  or  concentra- 
tion gives  no  real  explanation.  According  to 
Durand  de  Gros,  the  essential  feature  is  the  sus- 
pension of  all  mental  activity,  except  in  some  one 
direction ;  and,  as  nervous  force  continues  to 
accumulate  in  the  brain,  there  results  a  nervo>os 
congestion.  The  direction  of  this  force  in  anyone 
particular  course,  or  to  any  sensorial  organ,  aug- 
ments the  activity  in  an  extraordinary  degree. 

This  influence  of  the  attention  and  the  concen- 
tration of  thought  in  the  phenomena  of  h3rpnotism 
may  be  readily  accepted,  especially  so  far  as  they 
concern  the  sensations ;  but  there  are  facts  that 
are  not  easily  explained  by  them.  One  may  un- 
derstand that  a  hypnotized  person,  under  the 
influence  of  an  immediate  impression,  may  believe 
that  he  sees  or  hears  an  absent  person ;  but  how 
can  the  fact  be  explained  that  the  subject  will  see 
or  hear  him  at  a  certain  time,  a  week  or  more 
distant,  when  he  has  been  so  told  by  the  hypno- 
tizer ?  Does  the  hallucination  rest  wholly  in  abey- 
ance during  these  days,  to  re-appear  at  a  fixed 
time  ?  Has  there  been  a  concentration  of  thought 
during  all  this  time  ? 

There  are  also  other  facts  that  must  be  taken 
into  consideration.  How  does  concentration  of 
thought  cause  certain  physiological  phenomena, 
such  as  variations  in  the  beating  of  the  heart, 
redness  and  congestion  of  the  skin,  the  production 
of  blisters,  etc.,  which  are  known  to  occur  in  the 
hypnotic  state  ?  Neither  the  will  alone,  nor  sug- 
gestions from  without,  seem  to  be  sufficient  to 
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expljiin  them.  There  must  b<»  some  modiBcation 
of  the  cerebral  itmenation,  a  receptivity  and  an 
jtude  very  different  from  those  in  the  normal 

A  diBtinct  and  airong  iropression  must  l^e  made 
upon  the  somnambuli«t  in  order  to  command  his 
itttentiou,  —  a  nervous  shock  arresting  the  course 
of  his  thoughts.  This  cerehra]  shook »  if  it  may 
be  00  expreased,  aeems  to  be  the  i^ine  qua  nofi  of 
mwosBA:  it  produces  a  sort  of  cerebral  mcxlifica* 
tion»  some  particular  unknown  state,  without 
which  impressions  can  have  no  effect.  It  is  of 
interest  to  inquire  whether  we  do  not  find  analo- 
gous physiological  or  pathological  states*  There 
would  seem  to  be  certain  featuree  of  surgical 
Rhock  foUownng  severe  opera tions^  and  causing 
singular  conditions  of  mental  alienation,  that  ore 
similar;  and  is  there  not  also  a  resemblance  shown 
in  the  condition  of  deep  mental  abetniction  wit- 
nessed in  some  pera<ins?  The  characteristic  trait 
of  all  these  different  ctrnditiorw  is  a  momentary 
suspension*  more  or  less  complete,  of  cereljnd 
activity.  This  suspension  may  present  all  varying 
degrees,  from  the  profoimd  coUafJse  following  sur- 
gical operation^  to  the  simple  uiental  dtsti^action. 


THE    NATURE    OF    SO-CALLED    DOUBLE 

CONSCIOUSNESS     AND      TRIPLE     CON^ 

SCIOUSNESS, 

There  is  a  rather  widely  spread  impression  that 
human  beings  can  be  subjects  of  double  conscnoua- 
ness,  and  can  lead  two  separate  lives,  in  each  of 
which  the  individual  has  a  distinct  set  of  personal 
eliaract^ristics*  Illustrations  of  this  supposed 
psychological  jMieriibility  are  found  in  many  recent 
wori»  of  fiction,  notably  in  the  *  Archibald  Mal- 
maiflOQ  ^  of  Julian  Hawthomef  and  *  Called  hack ' 
of  Hugh  Conway.  Some  medico-legal  interest  has 
also  been  attached  to  the  question  in  a  number  of 
instance?*.  Having  had  one  case  somewhat  of  this 
^l^hamcter  under  observationt  I  have  been  led  to 
unine  the  matter  critically. 

There  are  on  record  in  French,  German »  Eng- 
lish, and  American  medical  literature  only  seven- 
leeo  cam&B  wboae  history  in  any  way  entities  them 
to  come  under  the  designation  of  cases  of  double 
consciousness*  Most  of  them  were  reported  from 
forty  to  sixty  years  ago»  and  without  very 
greftt  ■oonrBcy  in  detail.  An  examination  of  all 
these  histories,  and  the  study  of  cases  allied  to 
them,  lead  one  very  positively  to  the  conclusion 
that  such  a  thing  as  a  true  double  consciousness, 
or  dual  life»  does  not  exist.  There  are  several 
striking  instances  in  which  persons  have  lived  an 
ap])iin<ntly  double  life,  but  in  each  case  the  second 
life  represented  simply  a  partial  activity  of  the 


patient's  brain.  In  the  second  and  morbid  state 
a  portion,  viz.,  the  higher  volitional  centres,  have 
their  activity  inhibited,  the  mind  is  dull,  the 
disposition  apathetic,  anil  memory  of  the  past  is 
gone.  Indeed,  this  loss  of  the  faculty  by  which 
etored-up  impressions  of  the  past  are  revivilietl  is 
the  main  psychological  feature  of  some  cases. 

In  1B45  Dr.  Skae  reported  the  case  of  a  lawyer, 
of  w^hom  he  said,  **He  appears  to  liave  a  double 
consciousness,  a  sort  of  twofold  existence,  one 
half  of  which  he  spends  in  the  rational  and  intelli- 
gent discharge  of  his  duties  ;  the  other,  in  a  state 
of  helpless  hypochondriasis,  almost  amounting  to 
complete  aberration."  His  attacks  occurred  every 
other  day.  In  the  classical  case  reported  by  Azam, 
the  patient,  in  one  mental  stjite,  was  dull,  apa- 
thetic, and  little  better  than  an  automaton,  show- 
ing here,  again,  that  it  was  a  condition  in  which 
some  of  her  mental  faculties  were  suspended.  A 
Kentucky  farmer  twenty-three  years  old  was  acci- 
dentally struck  on  the  head  with  a  hammer.  He 
was  unconscious  for  several  hours,  but  rn  overed, 
and  seemed  as  well  as  ever.  He  man*ied,  and 
liad  children,  but,  after  eight  years,  began  to 
show  signs  of  insanity.  He  was  trephine*!,  and 
his  mental  faculties  were  completely  restored  r  but 
the  whole  eight  years  since  the  blow  on  his  head 
w*aa  a  complete  blank.  He  did  not  know  Ins  wife, 
or  children,  or  any  of  his  later  associates.  This 
was  not  so  much  a  case  of  double  consciousness, 
though  so  reported,  as  of  loss  of  memory. 

The  theory  that  the  two  mental  states  corre- 
spond with  special  activity  of  one  side  or  the 
other  side  of  the  brain,  is  not  at  all  tenable,  be- 
cause, if  for  no  other  reason,  one  of  the  cerebral 
hemispheres  may  be  almost  entirely  destroyed, 
or  its  connecting  commissure  may  be  mjured  or 
absent  without  producing  any  such  plu^nomenon 
as  double  consciousness,  or  a  change  in  pers<m- 
ality.  Besides,  there  have  been  at  least  two  cases 
reported  in  which  thrnH?  different  mental  states 
occurred.  One  of  them  was  recently  reported  by 
J.  Voisin.  A  young  man  suffering  from  hysteria 
major  liad  an  attack  of  amnesia,  or  loss  of  mem- 
ory, lasting  for  a  year :  there  was  entire  forgetful- 
ness  of  his  past,  a  change  in  his  chariuter  and 
demeanor.  This  state  could  be  artificLally  changed 
into  a  third  state  by  h>'pnotizing  liim,  afttr  which 
he  would  return  to  his  second  or  abnormal  state. 
After  being  restoretl  to  his  normal  mind  for  a  year, 
he  had  another  attack  of  amnesia,  lasting  tliree 
montlis,  and  during  this  time  he  rememliered  ordy 
what  had  happencil  in  his  previous  attack. 

Htates  of  tlouble  or  triple  consciousneas  are 
either  disordei'sof  memorj',  or  instances  of  suspen* 
sion  of  the  higher  volitiotud  powers,  being  then 
eases  of  hypnotism  or  of  the  epileptic  automatic 
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state.  Double  conscioiisnesH  or  triple  cooBcioaraieai 
Dever  occurs  in  liealthy  iie<jple,  Imt  only  in  the 
hysterical,  epDeptic,  insane,  or  In  thoe^  who  have 
had  severe  shocks  or  injuries  to  the  head.  Dram- 
atistfi  and  writers  of  fiction  ahoiild  bear  this  in 
mind,  if  thej  wish  to  cling  to  the  realities. 

Charl£6  L.  Dana,  M.D. 


F00D-ACCE880mE8:    THEIR  INFLUENCE 
ON  DIGESTION 

The  results  of  experimental  inquiries  on  the 
Btibject  of  foods  and  fcxHl-digestion,  when  Bcientifl- 
cally  conducted, cannot  help  being  of  greM  practiciil 
importance  to  uian«  so  intimately  is  his  phyHieal 
perf elation  and  intellectual  activity  dependent  upon 
his  aJimentation.  Among  the  results  of  certain 
experiments  on  this  subject  by  Sir  W.  Rolx^rts, 
as  given  in  the  Nineteenth  century,  the  following 
will  be  found  of  interest. 

Man,  as  the  author  says,  ia  a  vejry  complex 
feeder :  he  has  departed ,  in  the  course  of  liis 
civilis&ation»  very  widely  from  the  monotonous 
unifonnity  of  diet  obeerv^ed  m  animals  in  the 
wild  state.  Not  only  does  he  differ  from  other 
animals  in  cooking  his  fot>d.  but  he  adds  to  his 
fotid  a  greater  or  leas  numln^r  of  condiments  for  the 
purpoBe  of  increasing  its  flavor  and  attractiveness  ; 
but,  above  and  beyond  this,  the  complexity  of  his 
food-habits  is  greatly  increaHctl  by  the  custoni  of 
partaking,  in  considt^rable  quantity,  of  certain 
stimulanta  and  restoratives,  such  a^  tea,  coffee, 
OOCOR,  and  the  various  alcoholic  beverages,  which 
have  become  essential  to  his  social  comfort,  if  not 
to  his  physical  weU-l>eing. 

But  the  generalizetl  food-custonia  of  mankind 
are  not  to  be  viewed  as  random  practices  twlopted 
to  please  llie  jjalate  or  gratify  our  idle  or  vicious 
appetite.  Tliese  customs  must  be  regarded  as  the 
outcome  of  profound  instincts,  which  con^pond 
to  imjHirtcmt  wants  of  the  human  economy.  They 
are  the  fruit  of  colossal  exi>erience,  accumulate<l 
through  successive  generations.  They  liave  the 
same  weight  and  significance  as  other  kindred 
facts  of  natural  history,  and  are  fitte^i  to  yield  to 
observation  and  study  lessons  of  the  highest  scien- 
tific and  practical  vahie. 

Firwt,  witli  nispect  to  the  action  of  ai*dent  spirits 
on  digestion,  experiments  were  made  witli  *  ijroof- 
spirit/  and  with  brandy,  8cotch  whiskey,  and  gin  ; 
and  tbe  conclusion  is,  that,  bo  far  as  salivary  di- 
gestion is  concerned,  these  spirits,  when  used  in 
mo<ieration  and  well  diluted,  as  they  usually  are 
when  employed  dietetically,  rather  promote  than 
retard  this  jmrt  of  the  digestive  process ;  and  tliis 
they  do  by  causing  an  increased  flow  of  saliva. 


The  proportion  must  nut,  however,  much  excwdl 
live  per  cent :  and  gin  seems  to  be  less  inJTuiiuil 
than  either  bnuidy  or  whiskey.  It  was  notiwdl 
in  these  experiments  tliat  both  of  the^  interfet«d  f 
with  tlie  digestive  process,  precipitating  the  stmh 
more  readily,  altogether  out  of  projiortiua  to  \im 
amount  of  alcohol  they  contained,  and 
was  worse  than  wliiskey  ;  and  tliis  ci] 
apiiears  to  be  due  to  certain  ethers  and  vols 
oils  in  them ;  and  brandy  contains  a  tnu?e 
tannin,  which  has  an  intensely  retarding  infia| 
enoe  on  salivary  dige^on.  Even  very 
quantities  of  the  stronger  and  lighter  wiaei— J 
sherry,  hock,  cbiret,  and  port  —  exercise  a  pow 
ful  retiirding  influence  on  salivary  digertiw 
Tills  is  due  to  the  acid  —  not  the  alcohol  —  t 
contain,  and  if  this  acid  be  neutralized,  as  it  oft 
is  in  practice,  by  mixing  with  the  wine 
effervescent  alkaline  water,  tlie  disturbing  elttd 
on  salivary  digestion  is  removed. 

In  the  case  of  vinegar,  it  was  found  that  1  pirt 
in  X\i)00    sensibly  retarded   this  jiroccae,  a 
portion  of  1  in  1,000  rendered  it  very  slow,  and  ( 
1  in  600  arrested  it  completely ;  so  that,  when  t 
saladi^  are  taken  with  bre4u1,  the  effect  of  the  aci 
is  to  prevent  any  salivary  digestion  of  the  latU 
—  a  matter  of  little  moment  to  a  person  with  1 
vigoriKie  digestion,  hut  to  a  feeble  dyspeptic  < 
of  somr*  imimrtance.     There  is  a  very  wide-spreiifl" 
l^elief    that    drinking    vinegar    is   an   efficackmi 
means  of  avoiding  getting  fat ;  and  this  populiii 
belief   woidd    api)ear,   fTom    these    experimental 
observations,  to  l>e  well  founded.     If  th©  Tinegv 
be  taken  at  the  same  time  bb  farinaceous  food« 
it  will  greatly   interfere  with  its  digestion  and 
asshnilation. 

Effervescent  table-waters,  if  they  cxmaisi  f 
of  pure  water  charged  with  carbonic  acid, 
eifcte  a  considerable  retarding  influence  on  saliv« 
digejjtion  ;  Imt  if  they  also  contain  alkaline 
bonates,  as  most  of  the  table-waters  of  con 
do,  the  pi-esence  of  the  alkali  quite  removes 
retaixling  effect. 

With  regard  to  *  peptic*  digestion,  the 
are  still  more  surprising.  It  was  found  that  ' 
ten  jjer  cent  and  under,  of  proof-spirit,  there  < 
no  appreciable  retardation,  and  only  a  aUght 
tardation  with  twenty  per  cent ;  but  with 
Ijerceutagea  it  waa  very  different,  and  with 
jwr  cent  the  digestive  ferment  was  almoift  i*ort" 
lyzed.  It  was  also  observed  that  the  weaker 
forms  of  alcoholic  drinks  (wines  and  beer)  dif^sred 
greatly  in  the  influence  on  peptic  digestion  frooi 
that  of  the  distilled  spirits.  They  retarded  it  ah«K_ 
gether  out  of  proix>rtion  to  the  quantity  of  i 
they  contained.  Port  and  sherry  ex(^rciaed  i 
retarding  effect   Even  in  the  proportion  of  I 
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per  cent,  sherry  irehlcii  the  tioie  in  wliich  diges- 
tion was  completed.  It  should  further  Ik>  bc»me 
in  mind  that  this  wine  also  retards  greatly 
8allvar>'  digestion.  Sherry,  then^  is  injurious  for 
persons  of  feeble  digestive  powere.  With  hock, 
claret,  and  champag^ne,  it  wajs  also  aseert4iiTie<l 
tliat  their  retarding  effect  on  digestion  was  out 
of  proportion  to  the  alcoliol  contained  in  tlieni  : 
but  cliampagne  wa«  found  to  have  a  tnarke<lly 
retarding  effect  than  hock  anrl  chiret,  due 
Qtly  to  the  mechanical  effects  of  its  effer- 
nt  qualities.  The  quantity  of  claret  and 
liock  often  consumed  by  many  persons  at  meals 
must  exercise  a  considerable  retarding  effect  on 
peptic  digestion  ;  but  small  quantities  of  these 
wines  (and  e%'en  of  sherry)  may  not  produce  any 
apprecial>le  retai-ding  effect,  but  act  as  |)ure  etiin- 
ulants. 

With  regard  to  malt  liquors  it  was  observed,  as 
with  wines,  that  they  retarded  p)eptic  digestion  in 
11  degree  altogether  out  of  pr<i]Mirtiou  t^^i  the 
mnount  of  alcohol  contained  in  them  ;  and,  when 
teken  in  large  quantities,  they  must  greatly 
retard  the  digestion,  especially  of  farinac^eous 
food. 

Teo^  coffee,  and  cocoa  were  found  to  ejcert  vary- 
ing  degrees  of  influence  on  the  salivary  digestion. 
The  milium  strength  of  the  tea  usually  drunk  is 
eetinrnted  at  four  to  five  per  cent ;  strong  tea  may 
contain  as  much  as  seven  per  cent ;  weak  tea,  as 
little  as  two  per  cent.  Medium  coffee  has  a 
strength  of  about  seven  per  cent,  and  str^ ing  coffee 
twelve  to  fiftei^n  per  cent;  cticoa,  on  the  other 
litind,  is  generally  weaker,  not  more  than  aliout 
two  per  cent,  and  this  may  he  one  reason  why  it 
is  more  suitable  to  pensons  with  feeble  digestions 
than  tea  or  coffee.  Tea  exercises  a  powerful 
inhibitory  effect  on  salivary  digestion,  and  this 
api>eais  to  be  entirely  due  to  the  large  quantity  of 
tannin  it  ci>n tains ;  and,  in  order  to  diminish  as 
far  an  possible  its  retarding  influence  on  salivary 
digestion,  it  should  be  made  weak  and  useii 
qieriDgly.  and  it  should  not  be  taken  witb,  but 
after »  the  meal.  Coffee,  unless  taken  in  very  laj-ge 
quantity,  has  very  little  retarding  effect  on  sali- 
vary digestion  :  this  \s  explained  by  the  fact  that 
the  tannin  of  i>i^  is  replaced  in  coffee  by  a  sub- 
stance called  caffeo-tannic  acid.     Cocoa  resembles 

fee,  and  lias  Little  or  no  effect  on  salivary  di- 
i :  tlie  use  of  coffee  or  cocoa  is  therefore 

femble  to  that  of  tea,  for  persons  of  feeble 
digestion. 

With  respect  to  the  inAuence  of  tea  and  coffee 

on   dtomach  digestion,  it   was   found   that   they 

both    exercised    a   remarkable    retarding    effect. 

Tliere  was  no  appreciaWe  difference  in  tlie  two 

I  iM^r^mgis  if  they  were  of  etjual  strength  ;  but,  as 


coffee  is  usually  made  of  great^ir  percejitage 
strength  than  tea,  its  effect  must  ordinarily  be 
greater.  Cocoa  also  had  much  the  same  effect  if 
used  of  the  same  strength  as  tea  or  coffee ;  but 
when  of  the  strength  ordinarily  employed,  its 
effect  was  inconsiderable*  Strong  cx>ffee  —  caf^ 
«oiV  — had  a  very  powerful  retarding  effect,  and 
persons  of  weak  digestion  shoiUd  avoid  the  cus- 
tomary cup  of  *  black  coffee '  after  dinner. 

Perhaps  one  of  the  mt>6t  unexpected  results  of 
these  exj»eriments  was  the  discovery  that  beef-tea 
had  a  powerful  retarding  effect  on  peptic  diges- 
tion, as  much  so  as  that  of  a  five-per-cent  infusion 
of  tea.  Further  researches  api)ear  to  show  that 
this  retarding  effect  of  beef -tea  was  due  to  the 
salts  of  the  organic  acids  contained  in  it.  Beef- 
tea  contains  but  very  little  nutritive  proj>erties, 
and  must  therefore  be  looked  upon  rather  a^  a 
stimulant  and  restorative  than  as  a  nutrient  bever- 
age, but  it  is  nevertheless  very  valuable  on  ac- 
coimt  i>f  those  properties. 

The  author  holds  the  view,  that,  in  healthy  and 
strong  perst^ns,  the  retariling  effect  on  digestion, 
observed  to  be  produced  by  many  of  the  most 
commonly  consumed  food-accessories,  answers  a 
distinctly  usefnl  end.  They  serve,  he  maintains, 
the  pun^»se  of  wholesomely  slowing  the  other- 
wise too  rapid  digestion  and  aliworption  of  copious 
meals*  A  too  rapid  digi*blion  and  Hli*i<>rption  of 
ftxxl  may  be  conifMinxl  to  feeding  a  lire  with  straw 
insteaii  of  slower-burning  coal.  In  the  former 
cjise  it  would  be  necessfiry  to  f et*d  often  and  little, 
and  the  proi'ess  would  Ik^  wastt^ful  of  the  fuel ;  for 
the  short-lived  blaze  would  carry  most  of  the  heat 
up  the  chinmey.  To  bum  fuel  t»couornical]y,  and 
to  utilize  the  heat  to  the  utmost,  the  fire  must  be 
damped  down,  so  as  to  insure  slow  as  weU  as  com- 
plete combustion.  So  with  human  digestion  :  our 
highly  prepared  and  highly  c-ookcnl  fo<»d  re<i aires, 
in  the  healthy  and  vigorous,  that  the  digestive 
fires  sViotdd  l>e  dam|)ed  down,  in  order  to  insure 
Uie  et!onomical  use  of  fcxwl.  We  render  food  by 
prej>aration  as  capiahle  as  pc»sRil>le  c»f  being  com- 
pletely exhausted  of  its  nutrient  prt»|iertit«  ;  and, 
on  the  other  hand,  to  prevent  this  nutrient  matter 
from  being  wasU^fully  hurried  through  the  body, 
we  make  use  of  agents  which  abate  the  sjieed  of 
digestion. 

These  remarks  will  apply,  however,  only  to  tliose 
who  po^ess  a  healthy  and  active  digestion.  To 
the  feeble  and  dyspetic  any  food-accessory  which 
adds  to  the  hilK>r  and  prolongs  the  time  of  diges- 
tion must  be  prejudicial ;  and  it  is  a  matter  of 
common  experience  that  beverages  which  in 
quantity  retard  digestion  liave  to  be  avoided  alto- 
gether by  such  persons,  or  partaken  of  very 
sparingly. 
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DEATH-RATE  AND  SANFTATION  IN 
RUSSIA, 


A  SERIES  of  admirable  articles  on  vital  statistics 
and  the  importance  of  sanitary  measures  is  now 
appearing  in  one  of  the  St.  Petersburg  daily  papers, 
says  the  Lancet,  founded  on  a  paper  by  Dr.  Eck. 
The  statistics  given  are  certainly  of  a  nature  to  set 
every  one  in  Russia  thinking  seriously  about  tak- 
ing measures  to  improve  them.     Thus  for  the 
year  1H82,  which  seems  to  be  the  last  year  whose 
vital  statistics  are  available,  the  mortality  in  the 
ten  southern  provinces  was  2.6  per  cent :  in  the 
seven  eastern    provinces,   8.9  per  cent;   in  the 
thirteen  middle  provinces,  6.2  percent ;  in  the  six- 
twn  western  provinces,  8.1  per  cent;  and  in  the 
fourUjen  northern  provinces,  8.7  per  cent.     After 
mentioning  the  various   sanitary  improvements 
calle<l  for,  as  drainage  of  various  kinds,  a  supply  of 
wholew>me  drinking-water,  attention  to  and  regula- 
tions aU)ut  buildings  of  aU  descriptions,  and  the  es- 
tabliHhm<;nt  of  infectious  hospitals,  Dr.  Eck  goes  on 
to  Hay  :  •*  There  is  no  need  for  us  to  puzzle  our- 
selves how  these  matters  are  to  be  done ;  England 
has  accomplished  so  much,  that  we  need  simply 
ailapt  what  is  ready  to  our  hands  to  our  own  cir- 
cumstances.     In  Germany,  France,  Austria,  and 
Italy,  sUffw  are  ah-eady  being  taken  in  the  same 
dirwrtion,  and  all  these  countries  take  England  as 
tlieir  chief  model,  so  that  we  need  not  be  ashamed 
U)  do  HO  too."  He  then  appeals  to  the  ec<MiomJc  im- 
IHjrtiince  to  Kussia  of  a  reduction  of  the  mortalit  v. 
On  the  principle  of  example  being  better  than 
r^WHopt.  he  goBH  into  a  long  but  easily  compre- 
heriHible  (^Iculation  of  the  comparative  working- 
viilue  of  horHt«  whose  ages  at  death  vary :  and  he 
thi'ii   Uikes  the  resfiective  death-rates  of  Russia 
(JW).   (ioruiany  (27;,   and  England  (19),  and,  by 
umum    of    a    uiethcxl   of    computation  unusual 
aifiongHt  Hritish  statisticrians,  explains  that  they 
Mhow  that  an   Englishman  has  53  yeare  of  life, 
whili*  a  (lemian  lias  87,  and  a  Russian  29  only.' 
lt4ir:koniiig  a  mans  working-years  to  commence  at 
the  age  of  IH,  an  Englishman  has  35  yeare  in 
which  to  earn,  against  the  Russian^s  11  ;  and  the 
UiiU-r  will  jiroljably  nU  save  much  more  in  his  11 
working.yeani,  above  what  it  costs  him  to  live, 
than  has  lieen  abeaiiy  expended  upon  him  during 
his  IH  unprrxiuctive  yeare;   but  an  Englishman 
will  have  24  yeare  more  m  which  to  go  on  earn- 
ing and  saving.     Again,  out  of  1,000  inhabitants 
in  Russia,  «inly  373,  or  37  per  cent,  aie  of  an  age 
U}  <5am,  whUe  in  England  there  aie  600,  or  66  per 
cent :  or  each  individual  of  working-age  in  Rossia 
lias  U)  provide  for  two  non-workefs.  while  in  Eng- 
land he  lias  only  half  a  non-worker  for  whom  to 
be  responsible. 


MUIRS  THERMAL  CHEMISTRY. 
The  recognition  of  the  dual  character  of  the 
phenomena  involved  in  chemical  operations  is  no 
new  thing  ;  but  it  is  only  of  late  that  the  attempt 
has  been  made  to  determine  the  relationship  be- 
tween transformations  of  matter  and  concurrent 
changes  of  energy,  and  the  efforts  to  this  end 
have  been  made  almost  wholly  in  the  direction  of 
thermal  phenomena,  --  in  the  investigation  of  the 
quantities  of  heat  which  enter  or  leave  a  chemi- 
cal system  during  the  transition  between  ac- 
curately defined  initial  and  final  states,  in  a  so- 
called  chemical  change. 

Mr.   Muir's  presentation  of  the  condition  and 
aims  of  the  thermal  chemistry  of  to-day  is  oppor- 
tune.    Based  as  a  matter  of  necessitv  upon  the 
researches  of  Thomsen  and  Berthelot,    it  fairly 
bristles  with  references  to  the  works  of   these 
mastere,  and,  indeed,  to  all  original  papers  of  im- 
portance in  the  discussion  of  the  subject.    Follow- 
ing an  outline  sketch  of  the  theorv  of  energv  and 
the  molecular  hypothesis,   the  author   dis^nsBes 
successively  the  methods  of  thermal  experimen- 
tation and  their  application  to  the  phenomena 
of  aUotropy ;   isomerism  ;   the  neutralization   of 
acids  by  bases,  and  bases  by  acids ;  the  illative 
avidity  (as  Thomsen  terms  it)  of  acids  :  the  classifi- 
cation of  elements  and  compounds  in  acconlance 
with  thermoKJhemical  properties  ;  the  phenomena 
of  melting.  boiUng,  evaporation,  dissociation,  solu- 
tion, and  hydration  ;  and,  finally,  the  chemical 
mterpretation  of  thermal  data.     Onlv  such  facts 
as  are  immediately  of  use  for  purposes  of  illustim- 
tion  appear  in  the  body  of  the  book  :  but  all  weU- 
eetablished  data  of  the  subject  (excepting  such  as 
relate  to  boiling  and  melting  points  and  specific 
heats,  for  which  reference  elsewhere  is  made)  axe 
to  be  found  in  the  five  appendices,  which  comprise 
a  thiid  of  the  matter  between  the  covers  of  the 
volume. 

The  work  is  for  the  most  part  independent  in 
opinion,  and.  with  no  preten^-e  to  exhausdveness, 
sufficiently  full  for  the  purposes  of  the  general 
reader,  and  quite  intelligible  to  one  acquainted 
with  the  elements  of  general  chemLnrv  and  mod- 
em ideas  of  energy.  Facts  are  presented  fear- 
lessly and  as  separate  as  may  be  from  the  con- 
stiaint  of  theory,  and  the  explanation  is  fitted  to 
the  facts. 

The  stumbling-block  in  the  way  of  the  interpi^ 
tation  of  thermal  values  is  the  diffioultv.  often  the 
impassibility,  of  determining  what  pi>rtion  of  a 
thermal  change  is  of  chemical  ori^n,  and  what  is 
physical :  and  it  is  not  surj>rising  to  find  the  use         i 
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ot  iUettQikl  relatiooB  in  the  mutter  of  elassi  deal  ion 
iTgEJtled  as  only  mipplemeniary,  ami  even  the 
*  law  of  maKtintim  work '  degraded  to  a  mild 
aseertion  of  the  general  pr*jliabiUty  of  the  occur- 
rence, under  physical  conditionn  as  nearly  eon- 
etAnt  an  poaeihle,  of  thui  one  of  conceivable 
operationB  which  stiall  evolve  the  greatciit  rjuantity 
of  beat.  Fortunately  in  the  measure  of  relative 
afHntiies  the  effect  of  phy&ical  diiiturbance  is  at  a 
minimum  ;  and  it  is  on  tbiB  line  that  the  author 
prodif'ts,  and  rightly,  as  it  seems,  the  Bureet 
advance.  Mr.  Muir  had  laid  his  audience  under 
obh'Kations  ;  and,  in  view  of  the  excellence  of  the 
work,  ftttme  few  depreciatory  {{lerhapt?;  quixotic) 
references  to  the  baleful  influences  of  structural 
chemistry  and  the  bond  theory  will  doubtle^  be 
paaied  aver  lightly. 


AEW    YORK   AGRICULTURAL    KXPERI- 
MKNT-STATION. 

Tbe  f ourtfi  repi>rt  of  the  New  York  experiment- 
fttatjon  contains  the  results  of  a  vast  amount  of 
work  up(.in  various  branche**  of  agricultural  in- 
quiry ;  and,  if  the  first  impression  which  it 
nuikes  is  of  a  certain  vagueness  and  lack  of  defi- 
nit4?nes«  in  its  conclusions,  a  further  t^tudy  ?hows 
that  nvtich  of  this  effe^^t  is  due  to  the  magnitude 
of  the  problems  attackoil,  and  the  consequent  in- 
complete  chjiracter  of  the  work  at  present. 

As  in  fonner  years,  the  work  of  the  trtation  has 
bem  largely  botanical  and  htrrticultural  in  its  na- 
ture, althotigh  other  objects  have  also  received 
gideroble  attention^  jjarticularly  stock-f ceding 
rt*late<l  siibjt'Cts, 
TTie  work  of  the  chemiHt  ui>on  the  relative 
volume  of  the  fat^globnles  in  milk  from  difTerent 
arces,  and  upon  the  structure  of  tht*se  globules, 
^full  of  interesting  and  suggest ive  results.  By 
of  an  ingenious  metho*i  of  his  own 
he  has  been  able  to  determine  micro- 
scoiiically  tbe  number  of  fat-globules  in  a  given 
of  milk,  and,  by  combination  with  the  re- 
of  chemical  analysis,  their  average  volume, 
MBy  this  method  he  has  shown,  that,  when  milk  is 
chumetl  at  a  temperature  alxjve  the  melting-point 
of  bntter-fat,  the  number  of  fat-globtiles  is  in- 
creased :  in  other  wonls.  the  fat-globules  can  be 
divided,  Ue  has  tlms,  it  would  seem,  disposed 
finally  of  the  theory  of  a  membrane  surrounding 
the  fat-globule5,  and  com[>leted  tbe  proof  that 
milk  is  an  emidsion,  Jin<l  N  luives  eeHcntially  like 
any  other  emulsion. 

I  Itri  ^^  for  thf    tftyir 

f  JSK' ,  .     .   i_i.     ...  .i     L..:   x-i  offlfierv.    Boob- 


But  it  is  on  the  liKitanical  and  horticultural 
sides,  as  Jil ready  intimat*^],  that  we  find  the  great' 
est  amount  of  work  expended,  and  the  most  com- 
prehensive plan  of  iiperations.  There  are,  anmng 
tjther  things^  a  butanical  description  and  provis- 
ional rlassirtcatioTi  of  forty-three  varieties  of 
wheat,  and  a  description  of  the  leading  varieties  of 
lettuce  (eighty-seven  in  numter,  acconling  to  the 
statiotrrt  chissification,  and  gleanini  from  at  Icawt 
two  hundred  ditferentl^v  named  lettuces  by  the 
Ijilxjr  of  throe  sejwons).  There  is  also  a  descrip- 
tion of  ttie  products  of  a  hundred  and  forty-eight 
varieties  of  maize,  planted  under  such  conditions 
tts  to  insure  extensive  cross- ferti ligation .  and  tend- 
ing to  show  that  the  variations  thus  produced  can 
be  referred  to  named  varieties.  All  this,  it  will 
be  ol«erved,  is  in  the  line  of  agricultural  Iwjtany  ; 
and  the  report  contains  the  rt^ords  of  a  large 
amount  of  other  work,  with  many  sixM^-if^  of 
plants  which  may  sooner  or  later  be  available  in 
the  same  fli  reel  ion. 

We  shall  watt^h  witli  interest  this  att€'mpt  to 
reduce  to  system  the  present  chaos  in  the  nomen- 
clattire  of  agricultural  varieties.  The  director  <*f 
tbe  New  York  station  is  confident  that  these 
varieties  are  much  more  perBistent  than  is  usually 
supposcHi :  and,  in  the  interest  of  t>oth  science  and 
practice,  it  is  to  ^^e  hor»©<l  that  bis  confidence  will 
be  justifletl  by  the  outcome  of  bis  own  and  his 
aasistant's  labor. 

The  report  of  the  botanist  deals  largely  with 
plant-«Jis*xase8,  the  mf»9t  interesting  portion  bi<ing 
the  demonstration  that  pear-blight  is  due  to  the 
activity  of  a  bacterium. 

The  student  of  agricultural  science  may  l>e  in- 
clined t4»  regret  the  time  which  has  i>een  spent 
upon  mitnerous  side-issues  and  single  ex}ienmcnt4 
of  no  scientific  vahie,  and  to  wish  that  the  l.nrge 
resources  of  the  station  bad  been  ejcjiended  in 
more  extended  and  thorough  scientific  work  ujmn 
a  few  problems  ;  but  he  will  not  forget  that  a 
public  exjjeriment-Btation  is  not  a  purely  stnentiHc 
institution,  but  has  duties  to  the  man  of  practice 
as  well,  which  are  often  liest  sul)8er\^od  by  experi- 
meuts,  in  which  the  purel,v  scientific  man  can  see 
no  value.  We  have  l»efore  now  taken  occa*iii»n  to 
express  freely  our  belief  in  the  greater  ultimate 
value  of  scientific  investigation  ;  but  we  desire  to 
record  also  our  apiiretuation  of  the  value  of  care- 
fully perf armed  and  conscientiously  refiorted 
•  prac^tical '  at  *  empirical '  exiieriments,  such  as 
fire  U)  be  found  in  this  report.  The  New  York 
stAtion  appiears  to  us  to  be  doing  excellent  work 
in  I  Kith  directions,  and  it  is  to  be  bofied  that  the 
liU'rality  of  the  state  in  providing  mcims  for  its 
prosecution  will  serve  as  an  incentive  to  other 
commonwealths. 
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MINOR  BOOK  NOTICES. 

Climatology  <>'«<'  mineral  water*  of  the  United  Stale*.    By 
A.  K.  Bkll,    New  York,  Wtmd,  t«8B.    8". 

This  ie  a  work  intptidetl  cisi^cciaHT  to  present 

ascertained  facts  m^  «b  t'O  render  them  available 
for  the  promotion  of  health.  In  mkiition  to  a  full 
and  readable  dist^ussioii  of  the  differenl  mel<»ori> 
logical  ageneittt  and  factors^  the  auth'T  deah  with 
the  climntologiral  toix»j?raphy  of  the  (hlferfml 
reKi<Jn8  of  the  Unit*^d  States,  with  weatlier  re- 
views, and  de»t*ri[»tion8  of  the  different  medtcinol 
waters.  To  the  invalid  the  work  wfll  have  lis 
greatest,  and  we  lielieve  a  real,  value ;  but  to  all 
who  are  interested  in  the  influences  of  climate 
u|»Qn  healtli»  or  even  in  ij^eneral  meteorology,  it 
will  be  found  very  use  fid.  The  author  arrives  at 
the  conclusion  that  no  country  in  the  world  pos- 
sesses a  greater  variety  of  climate  or  cliuiates 
witli  a  higher  dej^free  of  salubrity  tliaii  i!ie  Unite<i 
States. 

8tatic9  and  dyruxmic*  fur  futjinrvriutt  ntudeyttt.  By  I&vi}9« 
p,  Chtjhob.  New  York,  UiV^-v*  l^^'^'S  SE- 
THIS book,  so  fiu*  iis  one  can  judge  from  the  con- 
tents, since  there  is  no  prefaoe,  is  intendc^l  for  uiie 
as  an  elementary  text- book  in  theoretical  mechau- 
iCB  by  students  who  are  to  get  elsewhere  a  good 
deal  of  practice  in  solving  fjrobJems,  and  8ome 
additional  inslruction*  Tlie  text  is,  on  the  whctle, 
very  clearly  written,  the  diagrams  are  e^Lcelleot, 
and  the  illustrative  examples  cannot  fail  to  in- 
terest tlie  reader  as  well  as  to  instruct  hiui.  The 
use  of  the  phnise  *  stjuare  second  *  instt^ad  of  *  per 
second  i>er  wcond,*  in  such  expressions  as  **  an  ac- 
celeration eciuaJ  to  82.2  fc^t  i*er  square  second,*' 
will  probably  be  new  to  most  engineers.  Tlie  few 
typographical  errors  which  we  have  noticcKl  in 
teJtt  fmd  formulas  are  not  misleading,  although  the 
insertion  of  the  few  wor*l»  which  have  evidently 
fallen  out  of  the  last  paragraph  t)n  p.  18  might 
help  a  beginner. 

Draiinagefm'  hfalth  ;  or^  Ecuy  le$9onM  in  »anitary  itcUnce. 
By  JoBSPa  Wilson.    FhW^delphlA,  Blttkitton^ism.    8«. 

Tins  is  a  revised  edition  of  a  work  on  drainage, 
hou He-plumbing,  etc*  It  is  writlen  in  quaint,  laconic 
Style,  and  impresses  the  reader  with  having  lieen 
prepared  by  one  of  pronounced  opinions.  In 
some  jiarta  it  is  excessive,  and  as  a  literary  model 
can  hardly  be  recommended  ;  nevertheless  it  con- 
tains  some  very  good  advice  and  instructions. 

Dt  to  d/itinfecii<tn  dtM  ffogcmf  nyant  »mii  au  trtirmport  de^ 
animaux.    By  Dr.  Paitl  Rsdari].    PftHfl,Ik)fn,  1H%.  B". 

This  is  a  work  that  should  Ije  of  service  in 
America,  where  the  quf^stions  of  cattle  transporta- 
tion have  fre(|uently  Ijeen  *>f  no  little  importance. 
The  work  treats  of  the  danger  of  transi»rtation 
of  diseased  cattle  in  railroad-cars,  with  evidence 


of  the  diffusion  of  epixoAtic  fUsettsea  from  mch. 
It  gives  also  the  j^inncipiil  European  laws  regoltt- 
ing  the  disinfection  of  caltle-cars  with   the 
parative  values  of  the  ililTerent  means  emploT«( 
The  author  concludes  that  the  various  cben 
agents,  such  a'^   pheiiic  acid,    chloride  and 
phate   of    zinc,    «^idphur,   etc»,   are    ineflRcaciCK 
The  reAtdt^  iibtninod  by  superheatefl  steam  {Z 
F,)  were  constant  and  successful.     He  dcerrihi 
methiids  by  wliich  disinfection  may  t litis  li*i 
complished  with  s[)eed  and  certaitity. 

Medio >        '       '    rratorA,  induding    the    tvtriou*  fm^u  i 
ptr  By    Vnd.    IK   S.   U     Bhaw     N«.w  Ym 

In  this  cx>nvenient  little  hook  we  have  a  i 
tematic  preiientation  of  the   principled  on  whi< 
mechanical  integrators  and  the  various  fanaitd 
planimeters  are  tiased.     The  divisions  of  the  iW 
are  as  follows ;  planimeters  in  whicli  8lip[un^  \ 
the   measuring    roller   takes   place :    pli 
in   which   only  pure  rolling   motion  is 
to  take  place  ;  moment   planimeteTS  ;  contxntioili' 
integrators ;    limits  of    accuracy   of    integrstofi, 
bc«th  theiDretical  and  experimental.     Many  fon&i 
of  these  instrumenta  are  deecribed,  and  a  hi»t  of 
inventors  namcni  from  all  countries.  Among  tlK'm 
Professor  iVmsler  still   hoUls  the   first  place  fof 
the  variety  of  his  inventions,  and  their  adspUf 
bility  to  a  wide  range  of  calculations,  — to  finding 
areas,  average   pressure  on    iJidtcator  diagrams, 
centre  of  gravity,  contents  of  emlmnkmcuta.  t4^'- 
From  his  works    at    Schaffhausen,  more    thaa 
twelve  tlumsand  polar  plaiii meters  have  1 
out.     T\nh  pa|jer  was  originally  presented*^ 
the  Institution  of  civil  engineers,  and  the  i 
of  the  disciusHion  that  folloivetl  it  contains 
interesting  [>ractieal  points  with  reference  to  1 
use  of  these  instruments*     As  the  importanor  < 
such  mechanical  aids  in  calculation  is  becomij| 
more  and  more  felt,  a  book  like  this  is  useful  i 
welcome. 


It  is  not  often  that  a  well-known 
man    has    the    melancholy   pleasure   of  rtndii 

oljituary  notices  of  himself,  as  apijears  to  . 
been  the  case  with  Dr.  J.  Jacob  v. 
South  American  explorer.  Natur  now 
the  error  by  slating  tiiat  it  waa  his 
FritHlrich  von  Tschudi,  who  died  at  St  Gfl 
Switzerland,  on  Jan.  34  last.  Friedrieh.  thoogli 
less  known  to  American  rubers,  did  nmch  guo4 
work  in  natural  liiwtory  of  a  p<»pulnr  or  gencfil 
character,  the  fnost  important  of  wliich  wm  Itii 
*  Thierleben  der  AlpenioeU.*  He  waa  nearly  sixty 
four  years  of  age.  J.  J.  v.  Tschudi,  though  foor 
years  his  senior,  is  still  actively  engaged  in  it- 
search,  as  the  frequent  patient  from  his  pm  atti^ 


SCIENCE. 


FRIDAY,   APEIL   9,   ^6. 


COMMENT  Ai\D  CRJTWJSM, 
The  rise  and  f.uj.  of  the  watei^  in  the  n«irtii- 
weetern  lakes,  and  the  coDfieqnent  daiigei's  to  ihe 
lake  cities,  have  frequently  been  a  ^n^ationnl  sub- 
ject for  tliBcua^ion,  The  great  tidiil  waves,  like 
the  ane  whinh  rolleil  in  on  Cleveland  a  few  vejii^ 
fiuice»  Jind  tho  piling-up  or  lowering  of  the  wntere 
by  continued  gales,  are,  of  cuur»e»  real  diingenv  on 
Jiccount  of  the  smldenneee  of  tJieir  oceuneiK^e, 
though,  hapi>Uy»  they  are  rare  and  I  em  pom  rj- 
events.  But  ahimikt?  are  nuitinually  announ- 
cing the  discovery  that  the  gradual  t>r  sectdnr 
changes  in  tJie  lake-levelrt  ate  sure  to  bring  tlie- 
iistrou^  re»uHa.  According  as  the  waters  an* 
rising  or  falling,  we  hear  of  grave  fears  that  sonve 
lake-|Ki&t  is  likely  to  lie  inundated,  or  left  high  and 
dry  inland,  K«'cent  reports  in  the  daily  press  in- 
dicafe  that  I^ke  Michigan  is  &s  uinjng  a  threaten- 
ing attitude  towards  Chicago  and  it«  suburbs. 
The  lake  is  now  rising,  the  reports  state,  at  the 
rate  of  several  inches  per  ycnr ;  and  one  needs 
only  to  imagine  this  rise  prtjlonged  at  the  ol>- 
i^r\'e<l  rate  for  a  few  years  tt^  get  an  ideji  of  star- 
tling pi>ssibilities  for  the  Ganlen  rity.  Hut  the 
reconlftt  of  the  fluctuations  in  water*level  of  the 
tlrest  Lakes,  which  have  been  carefully  kept  for 
nmny  years  by  the  corps  of  engineen^,  U.S.A.,  do 
not  warrant  us  in  prolonging  any  observable  rise 
or  fall  in<lefinitely.  On  the  contrary,  tliest*  nvords 
indicate  that  the  varijititws  in  the  lake-levels, 
above  or  below  the  meun  stage,  are  con  lined  to 
«  very  fisw  feet,  —  about  three  feet  at  11h>  most. 
TIj<*  variatitJns  are  greatt-st  in  Lake  Ontario,  less 
in  Uike  Erie,  still  letis  in  L^kes  Huron  and  llichi^ 
gall,  ifchich  form  a  single  level  surface,  and  least 
of  all  in  Lake  Superior.  With  reference  to  Lake 
Michigan  iti  j>articular,  a  glnnc*e  at  the  water-level 
ourvc-«  publisheil  in  Uie  report  of  the  chief  of  engi- 
fiaers,  U.S.A.,  1882  (the  curven  do  not  ap|jt»ar  to 
l>e  published  In  the  later  rejxirts),  shows  that  the 
average  yearly  variation  in  level  of  tiial  lake  is 
about  «*ne  fr»ot.  tliat  the  majtluium  variation  dur- 
ing any  one  year  ineluded  in  the  tieri<xl  (1869^82) 
coverefl  l>y  Uie  ptd>li8hed  recoiti  was  two  feet  and 
a  half,  and  that  the  extreme  fluctuation  during 
No.  tes  —  1-^. 


the  same  period  from  the  highest  stage  (in  1859  or 
1876)  to  the  lowest  stage  (in  1869  or  1873>  was  three 
feet  and  seven-tenths.  The  highest  ret^orded  stage 
of  Lake  Michigan,  viz.,  that  of  1888,  was  only  one 
f(x>t  higher  than  the  stage  uf  1859  or  1870.  It 
seems  tolerably  safe,  therefore,  to  conclude  that 
the  prospective  dangers  to  Chicago  or  any  of  the 
lake  cities  from  t<x»  much  or  too  little  water  in  the 
lakes  are  all  saiich  as  may  be  overcome  by  acts  of 
congress  in  the  shape  of  timely  items  in  the  river 
and  hartxtr  bill. 

The  outlin-b  -  map  of  the  United  States  in  four 
sections,  pi^epared  by  Dr.  A,  B.  llart  of  Harvard, 
and  lately  issued  by  D.  C.  Heath  &  Co.,  may  be 
a  means  of  leading  tlie  numerous  teachers  of  liis- 
t«ry  throughout  the  country  to  adopt  more  scien- 
tific meth^tdfl  of  instruction.  On  this  account 
alone,  and  wholly  apart  from  its  intrinbic  ejcceb 
lence.  it  deserves  recognition  and  n«»tice.  Tlie 
map  is  in  four  sections,  each  thirty-one  by  forty- 
four  inches,  the  United  States  Ijeing  divided  at  the 
S7th  parallel  and  at  the  95th  meridian.  Being  in 
outline,  and  shovving  the  princijml  watcr^-ourses, 
a  skilful  teacher  can,  without  any  great  ability  as 
a  draughtsman,  culor  the  map  so  as  to  i»resent  in 
graphic  form  gec»logical  facts  or  the  Ci:*ur8e  of 
political  and  social  development.  Changes  of  [mpn- 
lation,  the  local  strength  of  political  parties,  the 
distribution  of  railways,  schools,  or  industrial 
estal>lisliment8,  toix>graplucal  features,  —  in  short, 
any  thing  w  hicli  admits  of  statistical  and  graphic 
presentation,  —  can  be  sluiw^n  with  a  tninimum  of 
expense  and  labor.  The  map  is  so  cheap  that  a 
teacher  can  easily  prijcure  a  numl)er  of  them ; 
an*!,  when  onc*e  c*oIortMl  to  illustrate  any  {Jiuticuhir 
subject,  they  can  l)e  rolleil  up,  and  usetl  again  at 
any  future  time. 

We  would  suggest  that  the  principle  here  ap- 
plied by  Dr.  Hart  to  United  States  geography  and 
history  will  l»ear  extension.  The  map  should  be 
reproduced  on  a  smaller  scale  for  the  use  of 
pupils ;  for,  by  mpving  the  display-mnp  on  an 
outline  of  his  o^ti,  the  facts  will  be  more  deeply 
imp»re9se*l  upcm  the  stutlent's  mind,  and  he  will 
always  have  a  graphic  summary  of  them  for 
reference.      We  sliall  soon  hope  to  see  DutUne> 
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maps  of  Europe  on  the  same  plan.  Nothing 
could  throw  more  light  upon  the  mazes  of  medi- 
aeval and  modem  French,  and  particularly  German 
history,  than  such  a  method  of  illustration  as  is 
here  offered.  Where  the  pupil  now  possesses  an 
unmanageable  congeries  of  facts,  names,  and  dates, 
he  could  then  carry  away  with  him  a  vivid  pic- 
ture of  the  intricacies  caused  by  the  constant  series 
of  wars  and  dynastic  contests.  These  maps  are 
virtually  the  object-method  applied  to  history, 
social  science,  geology,  ethnography,  and  their 
related  sciences.  They  are  in  every  way  com- 
mendable, and  no  teacher  of  those  subjects  should 
fail  to  apply  the  method  which  they  suggest. 


Although  Senator  Allison's  commission 
which  is  investigating  the  surveys  reported  the 
evidence  taken  some  weeks  since,  no  conclusions 
have  yet  been  made  public.  Nothing  officially 
authenticated  can  therefore  be  said  as  to  what 
legislation  the  commission  will  finally  recommend. 
But  those  who  have  most  closely  followed  the 
proceedings,  and  watched  the  effect  of  the  evi- 
dence upon  the  minds  of  the  members,  feel  entire 
confidence  that  no  very  radical  measures  will  be 
proposed,  and  especially  that  the  integrity  of  the 
coast  survey  will  not  be  threatened.  It  is  scarcely 
believed  that  the  conmiission  will  even  recom- 
mend its  transfer  to  the  interior,  or  any  other 
department  than  that  under  which  it  is  now 
placed.  The  impression  that  no  change  will  be 
made  has  become  so  wide-spread,  that  candidates 
for  the  position  of  superintendent  are  again  com- 
ing forward.  The  friends  of  Gen.  W.  F.  Smith 
are  said  to  be  the  strongest,  but  it  is  not  weU  to 
predicate  any  thing  upon  newspaper  reports  of  the 
prominence  of  Smith,  Rosecrans,  or  any  other 
candidate.  It  is  safe  to  say  that  the  President  is 
fully  conscious  of  the  importance  of  the  position, 
and  of  the  small  value  to  be  attached  to  recom- 
mendations secured  by  the  candidates  themselves. 
We  believe  that  he  will  make  the  l^est  selection  he 
can  from  the  names  presented  to  him,  disregard- 
ing their  influence,  and  that  the  standing  of  the 
candidates  as  scientific  experts  will  not  be  dis- 
regarded in  the  choice. 

ELECTRIC  RAILWAYS, 

America  seems  to  lag  very  much  behind  Europe 
in  the  matter  of  electric  railways.  Indeed,  our 
lighting  systems  seem  to  have  absorbed  all  our 
energies ;  and  perhaps  the  most  appropriate  and 


lucrative  use  of  dynamic  electricity,  its  applica- 
tion to  locomotion,  has  been  overlooked,  or  been 
treated  in  so  superficial  a  manner  as  not  to  have 
resulted  in  commercial  success. 

Every  American  supposes  himself  capable  of 
intuitively  doing  his  own  engineering,  regardless 
of  the  fact  that  he  may  have  neither  experience 
in  any  of  its  various  departments  nor  education 
in  the  fundamental  facts  and  methods  of  com- 
putation of  technological  application  of  scientific 
truths.  Inventors  with  good  ideas  regarding 
electrical  work  gravely  spin  for  us  complete  sys- 
tems for  electrical  railways,  drawing  only  on  their 
intuitions  for  every  thing  save  the  d3rnamos  and 
motors.  Do  they  realize  that  a  vast  number  of 
problems  of  organization  and  system  still  remain 
unsolved  upon  the  steam -railroads?  Do  they 
realize  that  they  are  not  engineers,  but  only  elec- 
tricians, with  a  vast  deal  yet  to  learn  in  their 
own  field  ?  They  do  not :  they  are  in  possession 
of  one  good  idea,  and  they  recklessly  proceed  to 
surround  their  invention  with  all  sorts  of  en- 
gineering crudities,  thus  rendering  their  chances 
of  success  almost  nothing. 

Oermany  has  been  more  fortunate  in  having  its 
first  electric  railway  undertaken  by  Siemens  & 
Halske.  This  firm  brought  to  bear  upon  the  prob- 
lem the  profound  researches  and  the  engineering 
education  of  its  staff,  and,  acting  in  the  cautious 
and  thorough  maimer  resulting  from  its  wide 
experience  in  many  fields  of  engineering,  has 
been  successful.  In  the  exhibition  of  Berlin, 
1879,  they  estabb'shed  a  circular  railway  of  350 
metres  length,  one  metre  gauge,  and,  placing  a 
three-horse  power  motor  in  a  car  capable  of 
carrying  thirty  people,  transported  passengers  at  a 
rate  of  fifteen  to  twenty  miles  per  hour.  The 
current  was  taken  along  one  rail,  and  by  an 
insulated  tire  was  conveyed  to  tlie  positive  pole 
of  the  motor,  and  thence  to  the  other  rail,  by 
which  it  returned  to  the  generating-dynamo.  No 
special  care  was  taken  to  insulate  the  rails,  which 
were  placed  high  above  the  groimd  on  wooden  ties. 
The  current  was  of  low  electromotive  force,  and 
therefore  did  not  require  special  means  for  insu- 
lation. This  road  was  exhibited  in  Dtisseldorf 
and  Brussels,  and  finally  in  London  in  1881. 

The  success  of  this  experimental  plant  was 
uniformly  so  great  as  to  make  Messrs.  Siemens  & 
Halske  desirous  of  building  an  elevated  electric 
railway  in  Berlin,  for  which  the  plans  and  esti- 
mates were  made  with  great  care,  but  unfortu- 
nately this  enterprise  was  not  carried  out,  because 
the  Emperor  William  would  not  permit  '  The 
Linden*  to  be  marred  by  being  crossed  at  one 
point,  and  because  the  citizens  objected  to  having 
people  looking  into  their  second-story  windows. 
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The  carefully  made  estimates  of  this  road  may 
be  uf  iDtereet  as  sIioi^tiik  the  minimum  of  co&t  of 
irood  work,  upon  the  authority  of  eogiueers  thor- 
oughly coQTersant  with  their  profeseicfn, 

BLXrATZD  KAILWAT  tX  ■■mtXN,  OITB  MCTRt  OA170I^  (H4  MH^B 
IfOMO,  WfTH  SKPAHATS  MOTOR  FOR  RACH  CAR. 
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Stcam-eiiglfie,  boUer«  ^nd  djnftmoa >, ,      9,750 

BuJJdioei...., .....,, ..      5.(Wi5 

LMd... S«,5(iO 

Oeaerttl  Isbor....... 9S,575 

Wm^m,„.  .,. flO.ftW 
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Llgbtfag..» .,....,' <«..,       400      917J50 
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It  was  proprseil  to  run  two  hundred  trips  each 
day  at  a  fane  of  two  cents  per  mile,  and  would 
Imve  prnvi'd  a  i»ayinK  investment  had  it  obtalneil 
the  e<|uivalent  of  six  paasengerH  for  a  whole  trip 
for  each  car. 

Failif}^'  in  this.  Illesare.  Siemens  &  Habke  ob- 
tiiined  a  diartor  for  a  surface  electric  railway 
from  the  Berlin  military  academy  to  Lichterfelde, 
a  distant^  of  a  mile  and  a  half,  which  was  opened 
in  May»  1881,  This  road  was  constructed  upon 
tiie  ground  after  the  manner  of  ordinary  roads, 
ive  that  a  lK»wed  tiBh-jdale  connected  the  rails 

\  a^  to  i>emiit  contraction  »nd  exjiansion.  Again, 
only  two  rails  were  uaed,  —  one  conveying  the 
current  out  from  the  dynamo,  and  the  other 
returning  the  current  to  the  <lynamo.  Very 
little  resistance  was  found,  owing  to  the  large 
cross-section  of  the  raila  uued  as  condactois,  and 
con8e<]uently  low^  {potentials  were  found  prac- 
ticable.  Very  great  success  has  attended  the 
ruiming  of  this  road,  and  it  has  been  extended  to 
Tetlow  and  Potsdam,  making,  in  all,  some  eight 
miles  of  road  in  suceet^ul  oj>eration  upon  or- 
dinary rcnidbed  witli  wooden  tiea  and  steel  rails. 
Insulated  wheel-tires  are  used  to  take  off  the 
current. 

At  Pnria  the  law  required  tlat  tram-car  rails, 
not  projecting  above  the  street-level;  and  the 
presence  of  dirt  would  have  interfered  with  the 
IKiasage  of  the  electric  current  from  the  rails 
to  the  wheels  :  so  overhead  copper  conductors, 
and  tn>ll(*ys  running  along  tlu*  conductoi*s,  and 
conniceted  to  the  car  by  flexible  wires,  were 
naed.  In  the  minee  at  Zankerode,  Prussia,  Memrs. 
Kiemen«  used  two  overhead  rails  for  ctimiuctors* 


as  the  c<indition  of  the  track  preventinl  its  use, 
A  separate  motor*  w^eighing  a  ton  and  a  half, 
drew  loads  of  eight  tons  at  a  rate  of  seven  or 
eight  miles  fier  hour.  In  otlier  case«,  Messrs, 
Siemens  ^  lialske  liave  found  it  advisable  to  use 
a  third  rail,  or  separate  co|it>er  conductor  connect* 
ed  with  the  positive  j»ole  of  the  generating-dyna- 
mo,  and  have  connected  the  negative  ix)le  with 
one  or  Imth  railh  of  the  roadl^ed.  The  Port  rush 
and  Bush  milk  electric  railway,  six  miles  long, 
lias  used  a  thinl  rail  so  placed  as  to  be  free  from 
dirt,  and  has  l>een  in  successful  operation  for 
several  years.  Besides  the  Portrush  railway, 
there  are  now  in  successful  ojieration  electric  rail- 
ways at  Brighton  and  Black  f»ool.  Dupuy,  at 
Lisieux,  France,  has  arranged  a  locomotive  for 
use  in  the  bleaching-fields  of  a  bleacbing-works. 
The  power  is  carried  in  Faure  accumulators  on 
the  locomotive.  Recently  w^e  have  the  experi- 
ments Ufxm  the  Beckenzaun  secondary  battery 
tram-car  at  the  Antwerp  exhibition,  which  proved 
itself  the  superior,  in  many  w^ays,  of  the  steam 
and  compressed  -  air  motors  entered  Ln  cumjie- 
tition  with  it.  When  we  compare  the  indicated 
power  of  the  engine  charging  the  secoiidfu^y  bat- 
teries with  the  powder  developed  in  moving  the 
car,  we  find  an  efficiency  of  from  thirtv'  to  forty 
per  cent  in  this  case.  It  is  impossible  to  doubt 
the  ultimate  success  of  electric  railw^ays  when 
built  with  sufficient  knowledge  and  engineer- 
ing skill  to  assure  their  a^laptation  to  the  ptu-- 
poses  which  they  must  sul«er^'e,  Tlie  success- 
ful outcome  of  the  work  of  Siemens  &  Halnke 
prove  this  beyond  a  doubt.  The  poetiibilitj'  of 
attacliing  a  motor  to  each  car  enables  us,  with 
very  little  loss  of  spaoe,  to  have  each  car 
independent  of  any  separate  locsomotive,  and  to 
utilize  the  adhesion  of  all  the  w*heel«,  and  load. 
The  counter  electromotive  force  of  a  dynamo 
used  as  a  motor,  being  proportional  to  it.s  sjieed, 
renders  it  to  a  certain  extent  autoujatic  :  so  that, 
being  at  rest,  the  current  passing  is  the  most 
intense,  the  torsion  is  a  maximum,  and  the  car 
starts  with  a  great  pull.  If  the  car  slows  on  an 
up  grade,  the  puU  at  once  increas*:B,  and,  if  it 
goes  faster  on  a  down  grade,  the  counter  electro- 
motive force  increases,  the  intensity  of  the  cur- 
rent diminishes,  and  the  demand  for  power  upon 
the  gene  rati  nj^-dyna  mo  and  engine  is  reduced. 
The  application  of  ffower  to  each  car  avoids  the 
neoessity  of  an  extremely  heavy  k>coiiM  »tive,  and 
allows  of  a  great  diminution  uf  the  w*eight  and 
strength  of  bridges  and  viaducls, 

A  large  numhier  of  electric  railways  liave  been 
projected  in  this  country,  and  some  tried  with  u 
moderate  degree  of  success,  as  at  Toronto,  New 
Orleans,  Baltimore,  and  other  places.     The  ex- 
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peri  men  t  which  has  of  late  attracted  the  most 
attention  has  been  the  substitution  of  electricity 
for  steam  on  the  New  York  elevated  railways. 
That  this  experiment  has  not  succeeded  as  well  as 
could  be  wished  is  not  due  to  any  inapplicability 
of  electricity  to  the  purposes  of  locomotion.  All 
that  has  been  attempted  in  New  York  has  been 
successfully  carried  out  in  Germany,  and  a  more 
careful  copying  of  the  details  and  methods  of 
Messrs.  Siemens  &.  Halske  would  have  pro- 
duced success.  The  enormous  traffic  on  these 
roads  taxes  to  the  utmost  the  carrying-capacity 
of  the  steam-plant,  which  is  the  result  of  half 
a  century  of  study  and  modification  of  machinery 
of  locomotives  and  cars.  The  substitution  of 
electric  motors  for  steam-locomotives  will  be  a 
gradual  process,  and  will  progress  just  in  pro- 
portion to  the  engineering  skill  brought  to  bear 
upon  the  problem.  W.  D.  Marks. 
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While  physiological  science  has  made  rapid 
advances  in  recent  years,  there  are  still  many 
problems  which  it  has  as  yet  failed  to  solve,  not- 
withstanding the  fact  that  many  patient  and 
skilled  investigators  have  devoted  their  entire 
time  and  energy  to  their  solution.  Among  these 
problems,  none  is  of  greater  interest  and  impor- 
tance than  the  life-history  of  the  blood,  and  to  its 
elucidation  the  best  minds  in  Europe  and  in 
this  country  have  been  directed.  Prof.  William 
Osier,  M.D.,  of  the  University  of  Pennsylvania, 
was  invited  to  deliver  the  fifth  course  of  the  Cart- 
wright  lectures  of  the  Alumni  association  of  the 
College  of  physicians  and  surgeons  of  New  York, 
and  selected  as  his  subject,  *  Certain  problems  in 
the  physiology  of  the  blood.'  The  course  of  tliese 
lectures  began  the  evening  of  ^larch  23,  at  the 
hall  of  the  Young  men's  Cliristian  association. 

The  first  lecture  dealt  with  the  blood-plaque, 
which  is  also  known  as  the  elementary  corpuscle 
of  Zimmerman,  the  haematoblast  of  Hay  em,  the 
third  corpuscle  and  blood-plate  of  Bizzozero.  In 
blood  withdrawn  from  the  vessels,  in  addition  to 
the  red  and  wliite  corpuscles,  are  seen  grayish 
granular  masses,  being  from  ten  to  fifteen  times 
the  size  of  a  red  corpuscle.  These  are  known  as 
Schultze's  granule  masses.  They  are  made  up 
of  small  bodies,  which  are  of  uniform  size,  and, 
seen  in  face,  have  a  disk  shape,  and  in  profile  ap- 
l)ear  as  rods.  These  bodies  are  the  blood-plaques. 
Their  diameter  is  from  1.5  micro-millimetres  to  3.5 
micro-millimetres.  They  are  always  found  in  mam- 
malian blood,  though  their  number  is  subject  to 
considerable  variation,   in   health  averaging  one 


to  twenty  red  corpuscles.  The  estimates  of  their 
number,  made  with  the  haemacytometer.  give 
about  two  hundred  and  fifty  thousand  of  them  to 
each  cubic  millimetre  of  adult  blood.  In  the 
new-bom  this  may  be  doubled,  as  also  in  con- 
sumption. In  fact,  in  all  wasting  diseases  their 
number  is  much  increased,  as  not  only  in  con- 
sumption, but  also  in  cancer  and  in  anaemia ;  and 
they  appear  sometimes  to  occupy  nearly  the  whole 
field  of  the  microscope.  During  acute  fevers  they 
are  much  diminished  in  number,  and  again  in- 
crease during  convalescence. 

When  the  blood  is  withdrawn  from  the  blood- 
vessels, these  plaques  have  a  tendency  to  conglu- 
tinate,  forming  the  granule  masses  of  Schultze; 
and  so  rapidly  does  this  occur,  that  it  would  ap- 
pear  to  be  the  condition  in  which  they  exist  while' 
within  the  vessels.  This  is,  however,  not  the  case, 
but  is  a  property  which  they  possess  analogous 
to  the  nummulation  of  the  red  corpuscles.  That 
this  state  of  conglutination  is  not  the  natural  one 
may  be  shown  by  examining  the  blood  while 
circulating  in  a  living  animal,  as  in  the  omentum 
of  a  guinea-pig  or  rabbit,  or  in  the  subcutaneous 
tissues  of  a  new-bom  rat,  which  is  admirably 
adapted  to  the  purpose.  Or,  if  a  drop  of  a  solu- 
tion of  osmic  acid  (one  per  cent)  or  Pacim's  fluid 
be  placed  upon  the  tip  of  the  finger,  and  then  Uie 
finger  pricked,  so  that  a  drop  of  blood  will  flow 
directly  into  this  solution,  and  then  the  whole 
transferred  to  a  microscope-slide  and  examined,  it 
will  be  found  that  the  plaques  are  isolated,  and 
the  tendency  to  coherence  has  been  overcome. 

There  are  some  investigators  who  hold  to  the 
opinion  that  these  blood-plaques  are  disintegrated 
white  corpuscles,  but  the  objections  to  this  ex- 
planation are  numerous  and  incontrovertible.  It 
may  therefore  be  considered  as  established  that 
the  blood-plaque  is  a  separate  entity,  and  distinct 
from  the  mature  red  and  white  corpuscle. 

The  history  of  these  corpuscles  may  be  divided 
into  three  periods.  In  the  first,  prior  to  1877-78, 
a  number  of  investigators  were  at  work  upon  it, 
among  them  Donn6,  Zimmerman,  and  Erb.  In 
1874  Osier  pointed  out  that  the  granule  masses  of 
Schultze  only  formed  after  the  blood  was  with- 
drawn from  the  blood-vessels.  In  the  second 
period,  1877-78,  Hayem  demonstrated  the  exist- 
ence of  this  third  corpuscle,  and  called  it  haemato- 
blast. In  1882  additional  researches  were  made 
by  Bizzozero,  who  described  it  as  a  blood-plate. 
In  the  third  period,  from  1882  to  the  present  time, 
a  number  of  investigators  have  been  at  work,  and 
there  have  appeared  some  twenty  different  articles 
uix)n  the  subject.  Kemp  has  l)een  investigating 
the  question  at  the  Johns  Hopkins  university,  and 
his  paper  will  contain  a  full  bibliography. 
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*l\w  h^oikI  lecture  in  the  course  was  delivered 
March  2^7.  and  Lreate*!  of  tiie  degeneration  and  the 
regeneraliun  of  tlie  coriniaclea. 

Ill  our  study  of  the  blood,  we  find  that  tliere 
are  fiietors  constantly  nt  work  to  tnaintain  its  bis- 
tnlojfical  lu^tfonnityt  hiit  ad  to  these  proc^ises  our 
knowleilge  is  still  very  iiup**rfect.  In  some  eon- 
*Htion8»  asdurinfir  fever^  anueuna,  and  after  heinor- 
rhiMifes,  t}ie  nuin^>er  of  the  red  corymsi'les  is  very 
much  diminished*  In  profound  anaemia  there  will 
Lk*  found  in  tbe  blood  the  normal  red  corpuscle, 
certain  hmall  corpuswHes  to  which  the  name  micro- 
cytes  has  been  ^ven,  and  larger  onee,  kuo%vii  as 
ae^alocyU^,     lu  addition  to  these,  are  very  irre^- 

ar  fonuH  known  uh  iMiikilocytes.  In  atrophy  of 
the  ^omach  the  c<»nditii>n  of  microcytoBis.  in 
which  the  mierocytrs  alxiund,  ik  very  markeii. 
iateresting  question  tionceming  these  fonns 

Are  they  yoiinj?  cell*  on  theijr  way  to  the  fomia- 
tlon  of  the  red  corpuscle,  or  are  they  degenerated 
red  corpusclee  on  their  way  to  ilislntegration  ? 
tiayem  coneiderH  tliat  first  in  order  come  the  blcod- 
plaques*  and  then  the  microcytes :  Osier,  on  the 
otlier  hand»  lielieve**  them  to  be  degenerate*! 
corpuHclee,  fraKiuents  of  the  old  one*^.  In  anaemia, 
where  the  irrep^dar  shape  of  the  corpuscles  is 
marked,  or  the  condition  of  poikilocyt06i8»  as  it  is 
lerme<U  thw  may  K'»  *»"  to  such  a  degree  an  to  lead 
to  the  8e}Kiratton  of  8inal]  particles  ;  and  this  6U(^- 
y^«ttts  a  possible  origin  of  the  microcytes.  They 
may  also  be  formed  from  the  red  corpuscles  by 
Hbhioq  and  budding,  as  may  he  seen  in  the  reil 
marrow  of  the  bone. 

Tlie  megalocyte  may  be  studied  in  anaemia  in- 
duced by  hemorrhage.  It  has  a  diameter  twice 
that  of  the  red  corpuscle,  fourteen  millimetreti  : 
it  i«  not  usually  circular  nor  biconcave,  hut 
H^tt^ned  and  in-egiihir.  In  theiie  cases  of  induced 
anaemia  by  hemonhage,  the  white  corpuscles  are 
increased  in  number,  both  relatively  and  atwolute- 
\y  \  and»  as  we  have  already  learned,  the  bkHxl- 
plHquea  are  increased.  In  e^evere  anaemia  or 
leuVaemia  we  may  find  nucleated  red  blood 
corpuscles,  which  are  normally  formed  during 
foetal  life.  In  the  new-born,  and  up  to  tlie  nge  of 
four  or  five  jenra.  One  of  these  may  be  seen  in 
every  three  or  four  fields.  These  corpuscles  in 
various  stageft  of  development  may  be  studied  in 
the  re^l  marrow  of  Ihe  lH-»ne,  as  the  vertebrae  and 
the  ribs  of  the  child  ami  embryo.  Here  we  find 
Ji  small  solid  cell  or  nui'leus ;  next,  thi»  with  a 
layer  of  tnin^lucent  protoplasm ;  next  the  proto- 
planm  liecomes  (*olore«h  and  we  have  a  nueleate^l 
r»**l  inrfiuRcle*  The  nurl*>tia  grajlually  di^tappears 
:in  I  «!i^iritMgrate«,  giving  us  the  non*nucleated 
rtM.1  corpUHcle.  Hin«ll1ei8ch  thinks  the  nucleus 
eaiigrates  from  the  corpuscle,  but   Osier  thinks 


this  is  a  poet-mortem  change  wbedi  it  occurs, 
S^ime  authorities  regard  the«^^  extended  nuclei  as 
the  blood-plaiioee,  Bizzozero  describes  a  process 
of  figsion  in  the  red  corpuscle  by  which  it  becoraee 
two  cells,  and  thus  explains  the  formation  of  new 
corpuscles,  those  that  undei^o  fiBsion  being  direct 
descendants  from  the  embryonic  red  corpuscles. 
Hay  em  regards  the  bl(X)d- plaques  as  liecoming  the 
red  corpuscles.  In  cells  which  are  to  be  seen  in 
lymph-glands,  in  the  spleen  and  the  lx)ne-mar- 
row%  are  oftentimes  to  be  found  red  corpuscles, 
which  «f»me  regard  as  on  their  way  to  degenera- 
tion :  others  look  upon  them  as  l)eing  new  cells. 
In  this  intracellular  production  of  the  red  cor- 
puscles, Osier  is  a  believer. 

The  third  and  last  lecture  of  Professor  Osier,  in 
the  CartwTight  cours-e  In^fore  the  Alumni  aseocia* 
tion  of  the  College  of  physicians  and  surgeons, 
was  delivered  on  March  80,  and  dealt  with  *  The 
relation  of  the  c«^«rpu8cle8  to  the  process  of  coagu- 
lation.' 

The  views  of  Buchanan,  published  soon  after 
tHJ30,  that  the  coagulation  of  the  blood  wsb  de- 
pendent ufKiU  the  white  corpuscles,  which  acted 
like  a  ferment  somewhat  aa  rennet  does  in  the 
coagulation  of  caseine,  had  for  many  yeara  teen 
forgotten  and  ignored.  Schmidt  of  Dorpat,  and 
hie  pupile,  latter  elaborate*!  these  views  of  Buchan- 
an* They  considered  that  the  white  corpuscles 
furnish  tilirinoplaRtine  or  paraglobuline,  and  a 
ferment,  while  filirinogen  exists  normally  in  the 
plasma  of  the  blowl  ;  that  the  white  corpuscles, 
in  furnishing  the^e  two  elements,  undergo  dis- 
integration and  destruction. 

\Vot>lri4lge  hfis,  within  the  past  few  years, 
niaintaineil  that  the  white  cr^rpuscles  play  an 
imixjrtunt  i>art  in  the  formation  of  tibriiie.  He 
has  Ix^'u  able  to  procure  leucocytes,  or  colorless 
corpuscles,  from  the  lymph -glands  •  and  when 
these  c*trpus<'les.  to  which  has  been  adiled  an 
equal  volume  of  a  ten-per-cent  solution  of  salt, 
are  placed  in  peptone- plasma  obtained  fn_»m  the 
blood  of  an  animal  intt^  whose  vessels  peptone 
has  been  Injected,  coagulation  at  once  takes  place. 
The  quantity  of  fi brine  which  is  thus  produced 
de|ienti8  u|x>n  the  number  of  leucocyte«  added. 
These  corpusi-lfs  swrn  U^  form  the  fi brine,  and 
the  weight  of  the  fi brine  is  the  same  as  that  of  the 
leuco<*yte8  addetl.  The  albumen  undergoes  no 
change,  wliile  examination  shows  that  the  leu- 
cocytes have  undergone  disintegration. 

The  formation  of  ti brine  in  the  blood  may  he 
studied  in  the  moist  chamber.  The  time  at  which 
the  process  commences  varies  from  fifteen  seconds 
to  two  miimt**.  Before  coagulation  commences, 
all  the  corpusclea  can  be  easily  distinguished  ;  and 
Osier  has  never  seen  any  appearance  indicating 
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80  the  exemption  of  natural  sci«*nee  men  from  the 
eliissical  examination  known  as  'moderations' 
will  shortly  come  into  operation,  there  will  be  no 
difficulty  in  this  respect.  A  skilled  anatomical 
teacher.  Dr.  Arthur  Thomson,  has  l>een  imported 
from  Edinburgh;  and  the  names  of  Profs.  Bay- 
ley  Balfour,  Burdon  Sanderson,  and  H.  N.  Moee- 
ley,  are  a  sufficient  guaranty  tlmt  tlie  prelim inaiy 
training  in  botany,  physiology,  and  zodlog^-  will 
be  thoroughly  efficient. 

In  the  person  of  Mr,  C.  W,  Peach,  another 
meml>er  of  the  good  old  hcIiooI  of  British  natural- 
ists has  paased  away.  He  l>egan  life  as  a  coast- 
guardsman  in  the  prerentive  service,  and  soon 
acquired  an  intimate  knowledge  of  the  marine 
fauna  of  the  south  of  England.  When  not  en- 
gaged in  detecting  nmuggJer^,  he  devoted  his 
energies  to  zoological  and  geological  studies, 
und  was  rewarded  by  the  discovery  of  many  new 
species  anjong  the  lower  invertebrates,  and  also, 
a  point  of  much  more  imix)rtance,  of  traces  of 
fo«Bi]  fisheB  in  the  Devonian  rocks  of  Devonshire, 
Later  on  lie  received  an  appointment  in  Scotland, 
and  his  <liscovery  of  foasils  in  tlie  altered  rucks  of 
the  highUnds  proved  to  lie  one  of  tbe  utmost  value 
in  the  skillitl  !laJllie^  of  Sir  Roderick  Murchison. 
It.  Pencil's  great  jwwers  of  observation  and  rich 

re  of  knowkdge  were  always  at  the  st»rvice  of 
pTofesaional  scientific  men,  Lyell  andMurchison, 
Forbes  and  Carpenter,  Gwyn  Jeffrevb  aJid  Wy vilie 
Thomson,  and  many  others,  who  are  hapinly  still 
with  us,  knew  and  valued  him  highly.  His  son, 
Mr.  B.  N.  Peat^h,  is  a  distiugnislie^l  member  of 
the  gi^logica!  survey  of  Scotland. 

The  American  friends  of  the  late  Dr.  Thomas 
Davndson  may  like  to  know  that  a  fund  is  being 
raised  by  the  mayor  of  Brig  b  I  on  for  the  purfiose 
of  placing  some  memorial  of  him  in  the  muBeiim 
of  that  town .  It  was  the  object  of  his  conyt^nt  care 
during  the  many  years  that  be  resided  at  Brigh- 
ton, and  it  is  felt  tliat  his  services  in  the  cause  of 
acience  deserve  some  permanent  commemoration. 
His  library  and  large  collection  of  braclilopods  are 
now  in  the  Natural  history  uiuseuin  at  South 
Kensington. 

Borne  important  statements  which  have  been 
recently  made  in  the  liouse  of  commons  indicate 
that  the  government  is  going  to  form  a  depart- 
ment of  the  board  of  trade  which  shall  do  for 
England  what  tbe  fisbei^'  board  of  Scotland  and 
the  Irish  commissioners  of  fisheries  do  for  Ireland, 
It  is  hojied  (bat  this  may  be  the  ilrst  step  towards 
tbe  «**(tablishinent  of  a  definite  biot<i  of  British 
fisberi««,  analogous  to  the  department  of  botany  at 
Kew,  the  gt*ologicttl  survey  office,  and  «Trtber  simi- 

■  institutions.     At  the  present  time  the  English 

beries  are  not  under  the  8Ui>er virion  of  any  pro- 


fessional naturalist  whatever,  and  their  interests 
suffer  in  consequence. 

Althougii  Febniary  last  was  the  coldeflt  on 
record  in  England,  the  first  ten  days  of  March 
were  colder.  Only  once  in  that  period,  viz.,  at 
the  Scilly  Islands,  off  the  south-west  comer  of 
England,  was  W  F.  recorded  at  any  station  in 
the  British  Isles.  Nothing  above  43"  was  recorded 
in  London  in  that  pericxl.  and  from  Feb.  19  to 
March  11  there  was  a  frost  evei'y  night  in  London- 
Though  March,  1883,  was  the  coldest  March  but 
two  of  this  century,  52"^  was  recorded  on  March  5 
of  that  year.  On  March  19  the  frost  suddenly 
broke  up,  terminating  the  twenty-four  dajns*  con* 
tinuous  skating  which  had  been  enjoyed  in  a 
northern  suburb  of  London ;  and  since  then  the 
weather  has  been  very  mild. 

The  results  of  the  experiments  in  the  Pasteur 
lalxiratory  are  being  watched  with  the  keenest 
interest*  One  of  the  Russian  moujiks,  who  bad 
been  bitten  by  a  mad  wolf,  has  died,  Imt  the 
others  show  no  sign  of  disease,  Tlie  cliildren 
and  other  jMitients  s-ent  from  Bi-adiord  (Yorkshire) 
have  returned  thither,  and  are  loud  m  pntise  of 
the  treatment  they  have  received.  It  is  rumored, 
as  a  result  of  the  question  in  the  bouse  of  com- . 
mons  mentioned  in  tlie  last  London  letter,  that 
the  government  intends  to  appoint  a  royal  com- 
mission to  investigate  the  question.  The  names 
of  Sir  James  Paget.  Sir  W.  Jenner.  Dr.  Lauder 
Brunton,  Prof.  Buixlon  Sanderson,  and  Sir  H. 
Roecoe,  are  mentioned  in  this  connection. 

A  very  crowded  audience  assembled  a  few 
nights  ago  to  hear  a  paper  upon  domestic  electric 
lighting,  by  Mr.  W*  H.  Preece.  liead  of  tlie  elee- 
trical  department  of  the  general  j>ost<tffice.  He 
expressed  the  opinion,  that,  although  England 
was  l>eaten  bj'  so  many  coimtries  in  the  adojition 
of  arc-hghting,  she  probably  le<l  the  way  in  tlie 
domestic  use  of  incandescent  lamps.  These,  how- 
ever»  were  all  private  and  sef>arate  intitallations. 
many  instances  of  which  were  given.  Tlie  elec- 
ti'ic  lighting  bill  of  Lonl  Rayleigh.  introduced 
into  the  house  of  lords  on  March  19,  would,  if  it 
became  law,  remove  the  disabilities  imp<.>s«I  by 
the  act  of  1882.  Although  the  nomenclature  and 
efficiency  of  glow-lamiw  was  in  a  verj*  ujisatisfac- 
tory  state,  enormous  improvements  had  l>ecii 
made  in  the  dynamo  since  the  expiratitm  of  the 
patent  monopoly.  It  was  now  the  m*.»st  perfect 
existing  converter  of  energy,  and  was  one- 
third  the  price,  and  its  output  was  trebled  :  hence 
it  was  nine  times  better  than  it  was  a  few  years 
ago,  during  the  existence  of  the  patent.  A  lively 
discussion  followed  the  reading  of  the  paper. 

Mr.  W.  H.  Christie,  the  astronomer  royal, 
recently  lectured  at  the  Royal  institution  on  uni- 
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versal  time,  in  the  course  of  which  he  paid  a  high 
compliment  to  the  railways  of  the  United  States 
and  Canada  for  having  reduced  the  number  of 
local  times  from  seventy-five  to  five,  by  adopting 
the  five  standard  meridians.  The  scheme  of  hour- 
ly meridians,  however,  could  only  be  considered 
a  provisional  arrangement,  which  would  ultimate- 
ly lead  to  the  adoption  of  universal  time,  for 
which  he  thought  the  name  *  world  time '  would 
be  the  best.  The  *  world '  day  would  commence 
at  Greenwich,  midnight,  and  count  from  0  h.  to 
24  h.  Among  the  authorities  cited  by  Mr. 
Christie  in  support  of  the  twenty-four  hours  sys- 
tem, was  that  of  the  president  of  the  Western 
union  telegraph  company  (U.S.A.),  who  con- 
sidered, that,  in  addition  to  diminishing  risk  of 
errors,  it  would  save  the  cost  of  a  hundred  and 
fifty  million  letters  annuaUy.  W. 

London,  March  87. 

NOTES  AND  NEWS. 

The  fourteenth  annual  meeting  of  the  Ameri- 
can public  health  association  will  be  held  at 
Toronto,  Ont.,  Oct.  5-8,  1886.  The  executive 
committee  have  selected  the  following  topics  for 
consideration  at  said  meeting :  1.  The  disposal  of 
the  refuse  matters  of  cities  and  towns;  2.  The 
condition  of  stored  water-supplies,  and  their  rela- 
tion to  the  public  health;  3.  The  best  methods 
and  the  apparatus  necessary  for  the  teaching  of 
hygiene  in  the  public  schools,  as  well  as  the  means 
for  securing  tmiformity  in  such  instruction ;  4. 
Recent  sanitary  experiences  in  connection  with 
the  exclusion  and  suppression  of  epidemic  disease  ; 
5.  The  sanitary  conditions  and  necessities  of 
school-houses  and  school-life  ;  6.  The  preventable 
causes  of  disease,  injury,  and  death  in  American 
manufactories  and  workshops,  and  the  best  means 
and  appliances  for  preventing  and  avoiding  them  : 
7.  Plans  for  dwelling-houses.  The  local  com- 
mittee of  arrangements  at  Toronto,  Ont.,  have 
already  actively  begun  the  work  essential  to  a 
large  and  successful  meeting.  In  addition  to  the 
usual  work  incident  to  such  an  undertaking,  they 
will  extend  invitations  to  foreign  sanitarians,  and 
secure  such  transportation  facilities  as  will  proba- 
bly insure  a  good  representation  from  abroad. 
Communications  regarding  matters  of  transporta- 
tion or  of  a  local  character  should  be  addressed  to 
Peter  H.  Brjce,  M.D.,  chairman  local  committee 
of  arrangements,  Toronto,  Ont.  Mr.  Henry 
Lomb  of  Rochester,  N.Y.,  who  is  already  well- 
known  through  the  prizes  which  he  gave  last  year 
for  the  best  essays  on  certain  sanitary  subjects, 
offers  for  the  present  year  the  sum  of  seventeen 
hundred  and  fifty  dollars,  to  be  awarded  as  prizes 


on  the  following  subjectB :  1.  The  sanitary  om- 
ditions  and  necessities  of  school-houaee  and  school- 
life,  one  prize,  $500  ;  2.  The  preventable  causes  of 
disease,  injury,  and  death  in  American  mannfao- 
tories  and  workshops,  and  the  best  means  and 
appliances  for  preventing  and  avoiding  them,  one 
prize,  $500;  8.  Plans  for  dwelling-houses,— (a) 
A  plan  for  a  dwelling-house  not  to  exceed  in  cost 
exclusive  of  cellar,  eight  hundred  doUars  (prizes : 
first,  $200  ;  second,  $100 ;  third,  $50  ;  fourth.^; 
(6)  A  plan  for  a  dwelling-house  not  to  exceed  in 
cost,  including  the  cellar,  sixteen  hundred  dollars 
(prizes:  first,  $200:  second,  $100;  third,  $50; 
fourth,  $25).  Accommodations  to  be  provided 
for  families  consisting  of  five  persons.  All  essays 
and  plans  for  the  above  prizes  must  be  in  the 
hands  of  the  secretary,  Ih*.  Irving  A.  Watson, 
Concord,  N.H.,  on  or  before  Aug.  15,  1886. 

— The  oflScers  of  Section  D  (mechanical  science 
and  engineering)  of  the  American  association  for 
the  advancement  of  science  have  issued  a  circular 
stating  that  the  steadily  increasing  interest  and 
importance  of  the  meetings  of  Section  D  justify 
the  expectation  of  a  large  attendance  of  engineers 
at  the  Buffalo  meeting.     The  meetings  of  the 
American  association  offer  to  students  of  mechani- 
cal science  and  to  engineers  opportunities  which 
cannot  be  elsewhere  obtained,   of   conveniently 
meeting  at  one  time  a  large  number  of  gentlemen 
eminent  in  branches  of  science  to  which  engineer- 
ing   is    closely  related,   especially  mathematics, 
physics,  chemistry,  geology,  and  economic  science. 
The  scope  of  this  section  is  broad  enough  to  in- 
clude all  branches  of  engineering.     It  occupies  a 
field  peculiar  to  itself,  which  by  no  means  en- 
croaches upon  that  of  the  various  engineering 
societies,  but  rather  adjoins  and  supplements  it. 
These  societies    deal  chiefly  with   accomplished 
practical  results,  while  Section  D  affords  an  oppor- 
tunity  for    the    presentation  and  discussion   of 
paj)er8  upon  the  application  of  scientific  methods 
to  every  department  of  engineering.     Tlie  object 
of  the  section,  in  accordance  with  the  name  of 
the  association,  is  the  'advancement  of  science.' 
The  following  may  be  named  as  among  the  gen- 
eral classes  of  subjects  which  this  section  may 
properly  consider  within  its  scope  :    mechanical 
science  in  the  abstract:    mechanical    research: 
problems  in  engineering  of  national  importance, 
and  such  as  are  connected  with  more  than  one 
branch  of  engineering ;  the  education  of  engineers : 
the  relation  of  the  government  to  engineers  in 
civil   life ;  the  endowment  and  organization  of 
mechanical  research.  The  officers  extend  a  cordial 
invitation  to  all  to  attend  the   meetings  of  the 
section,  and  to  contribute  such  papers  or  discus- 
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sfoDB  as  wiU  iiid  in  fitrthering  its  object?.  It  is 
retiuesttti  that  all  who  intend  to  ccmtribute  pajjers 
will  notify  the  serretan'  (WilJiam  Kent,  ^2  Reade 
Street*  New  York)  a«  mxtn  ai*  ixissibie.  The  com- 
mittee on  the  beet  method  of  leaching  mechani- 
cal engineering,  —  r*rof-  J.  Burkitt  Webb,  Ptof. 
George  J.  Alden,  Dr.  Calvin  M.  Woodward,  and 
Prof.  Arthur  Beardsley,  —  ajid  the  committee  on 
t!te  use  nnd  value  of  accurate  standards,  screws, 
surfaces,  and  gauges,—  Prof.  William  A.  Rogen*, 
Mr.  Olierlin  Smith,  and  Prof.  J.  Burkitt  Webb,  — 
are  expected  to  preeent  reports  at  the  Buffalo 
meeting. 

—  Tlje  fiah  commisaion  steamer  Albatross  ar- 
rived at  Nassau,  New  Providence,  March  10,  after 
a  most  succeg Bful  triji.  The  ship  was  chiefly  en* 
gaged  in  making  sctundlBgs.  Two  naturalists 
were  landeil  nt  Watling's  Island,  San  Salvador, 
wbeie  uuich  viiluable  scientific  material  was 
gathered  during  a  stay  of  two  weeks.  But  little 
dredging  has  been  done,  so  that  few  accessions 
of  marine  life  have  been  made.  At  Rum  Cay» 
Conception  Island,  Cat  Isbind,  and  (Jreat  Exuma 
laland,  the  naturalists  of  the  expe4lition  obtained 
many  valuable  specimens  of  fish,  lizards,  bird^s* 
nests,  eggs,  cave  relics,  pottery,  and  about  five 
hundred  bird-skins.  Tliese  islands  are  very  small, 
and  thinly  jiopuluted,  Vegetn tirn  is  scarce,  and 
th«  islands  themselves  are  formed  almtist  entirely 
of  rock.  Ok  ojmut- trees  and  bananas  are  abun- 
dant, but  oranj^'-es  and  apples  rather  scarce.  The 
.\lbatro8s  is  now  at  Key  West,  and  will  spend 
some  time  dredging  tn  the  Gulf  of  Mexico  and 
vicinity, 

—  General  Hazen  said  ret-ently,  in  his  testi- 
Diony  before  a  congressional  committee,  that 
foreign  signal  stations  were  a  necesaity,  and  the 
establishment  of  a  station  in  the  West  Indies  had 
fully  demonstrateil  thi*  fact.  It  is  quite  j probable 
tlwt  congress  will  authorize  the  establLstiuu'Ut  of 
SCStions  Bt  important  foreign  pi>mts. 

—  Tlie  commissioners  of  the  District  of  Cohun- 
bia  have  refused  the  gift  of  Judge  Pacificus  Ord, 
of  a  tract  of  land  along  Rock  Creek  for  a  zoologi- 
cal garden.  The  grant  was  made  on  the  express 
condition  that  tlie  property  should  l*e  used  for  a 
free  *toftlogJcal  garden  and  frt^  public  liatlis,  to 
b<?  kepi  by  oflicerB  created  by  congress  for  that 
|mr|K»e.  The  commissioners  think  there  is  no 
present  need  of  a  zo^Vlogical  garden  or  Imth- 
house,  nor  have  they  the  means  to  e«t4iblish  them. 

— ^Thp  U.  S,  fish  commission  is  busily  engaged 
to  stocking  the  Great  Ijikes  with  white-tish.  Cars 
Noa.  %  and  8  are  now  at  North ville,  Mich.  About 
April  15  the  shad  distribution  will  begin.     The 


eggs  are  hatelied  at  the  Fort  Washington  station, 
and  shipped  to  the  central  station  of  the  com- 
mission at  Washington,  the  distribution  being 
made  from  there.  The  <iistribution  of  carp  hai* 
ceased  for  tliis  season,  as  it  has  been  ft>mid  im- 
practicable to  ship  these  tiFh  after  the  lii*st  of 
March :  the  young  carp  developing  fungus,  and 
becoming  emaciated. 

—  No  less  than  forty-four  wrecks  appear  on  the 
April  nuinl»er  of  the  *  Pilot  cliurt*  iasu€?d  by  the 
hydrographic  otBce,  Some  were  seen  in  January, 
but  the  greater  number  are  reix»rted  from  oljser- 
vations  late  in  Februar>'  and  through  March* 
Three  recent  cases  of  disastrous  collision  with 
sunken  wrecks  are  quoted.  It  is  announced  that 
the  vessels  of  the  National  line,  including  all  the 
cattle-steamers,  have  made  arrangements  for  the 
regular  use  of  oil  in  rough  weatlier. 

—  Tlie  bark  Flora  (Spanish)  reports  llmt  on 
MaiTh  21,  Caix!  Hatteras,  bearing  W.S.W.,  dis- 
tant thirty-five  milen,  three  very  large  seafi  came 
up  from  astern  [vessel  probably  heading  north ]> 
and  in  passing  caused  tlie  vessel  to  roll  deeply. 
At  the  time  the  sea  was  very  8incx»th,  and  l)ecame 
so  a^ain  immetliately  after  the  pjissage  of  the 
hea^T  swells.  There  was  a  light  breeze  from 
S.B.W.  The  captain  says  he  never  saw  or  heard 
of  such  an  occurrence  before.  On  p.  266.  vol.  ii., 
of  the  •  Voyage  of  the  Challenger/  Sir  Wyville 
Thomson  says,  •♦  It  must  t>e  a  wonderful  phenome- 
non, an  enormously  heavy  swell  arising  in  a  per- 
fectly calm  sea.  without  any  apparent  cause,  and 
breaking  against  the  leeward  cimst  of  the  island 
(Ascension)  with  almost  irresistible  fury/' 

—  A  bottle  was  found  floating  near  the  beach 
at  Colon,  on  the  1st  of  February.  It  had  the 
appearance  of  liaiing  been  some  time  in  salt 
water,  and  was  found  to  contain  two  papers  c»n 
which  was  written  as  follows  :  **  Lat.  12"  AV  N., 
lA»ng.  24*^  47'  W,,  noon.  Saturday,  20th  December, 
1884 ;  ship  Patriarch  6ft  days  out  from  New  Castle 
(N.S.W,),  and  bound  for  London  :  all  well/' 

—  The  New  York  Evening  }x>8t  st^iles  that  *'  the 
treasury  commission  for  investigating  the  coast 
siurvey  have  addressed  a  communication  t«»  the 
secretary  of  the  treasmy  in  which  they  say,  *In 
the  light  of  the  demonstrated  inaccuracy  of  some 
of  the  evidence  upon  which  the  cottimittec*  relie<l, 
and  to  the  extent  hereinbefore  indicated,  it  is  but 
just  to  admit  that  the  criticism  of  Mr.  C.  8. 
Peirce  in  the  committee's  repc»rt  was  unwiirrauted 
by  the  facts/  It  is  understcxxi  to  be  admitted 
tliat  Mr.  Peirce's  expenditures  were  overstated, 
and  Ills  work  midervalued.  The  only  criticism 
the  committee  continue  to  maintain  is,  that  he 


»(( 


SCIETCE, 


Hm  w'jfU  i 

fiv/w  mwrnmi  n^tim 

mtfi  thMi^ 

>v«i   *%kKh  Mr  fs«PK 

Dr,  Fftlwk  <>r  VkoMu    Tb^ 

OD  Mjwrik  :t  1 .  awl  WM  rif 

ti^  'Alwfr  t  vo,  OB  Ayni  t  tmi  1L  of  cfat 

ml  tw«tftli 

thf:  nomlwTm  JSM,  29Sl 

vill  nuK  tlv^  wtMie 

PiJJMft  U>  ftttjAhnst. 

—  TIm*  prriispraaiiiBe  for  the  Moood  hslf  4f  the 
ermnHT  of  Icctum  andcr  the  aiMjafy*  q#  the  A»- 
thrr^AogiG«l  and  bMoipcal  focietiM  of  Waib- 
ington  is  m  foDowB:  SstunisT,  Aprfl  10.  Ih'. 
WanhiDgtoD  >fattliew8,  r.aA..  The  god*  of  the 
Narajos;  Fridaj,  April  14,  Dr.  D.  B.  Scmmoot. 
Social  status  of  the  women  of  Japan :  Satardar. 
April  24,  Prof.  W.  K.  Brooks,  Life:  Sannday. 
May  1,  Mr.  Lester  F.  Ward.  Heredity  and  oppor- 
tunity ;  Saturday.  May  tf.  Dr.  J.  S.  BiUingB.  U.a  A., 
Animal  heat. 

—  The  series  of  summer  schools  of  the  3IoQt- 
eagle  (Tenn.)  assembly  is  announced  to  open  on 
June  80.  and  continue  to  Aug.  25.  The  scientific 
instruction  in  chemistry,  geology,  and  botany, 
will  be  under  the  charge  of  Prof.  J.  I.  D.  Himls. 

—  We  cut  the  foUowing  from  the  Atlantic 
•Pilot  chart'  for  April:  **Mr.  J.  H.  Barker,  an 
oil-merchant  of  New  York,  informs  the  branch 
hydrographic  office  that  he  has  the  contract  with, 
ttiKl  since  Jan.  1  of  this  year  has  furnished,  the 
National  line  of  steamshiijs  with  oil  to  Ixj  used  to 
h»Hm»n  the  dangerous  effects  of  heavy  seas.  Ten 
veHH4'lH.  including  all  the  cattle  -  steamers,  have 
lH.M»n  providiKl  with  the  necessary  appliances  to 
UH<*  oil  when  oc^casion  re<|ulres.  The  coni|>any'8 
nH|iiiHltiou  callwl  for  llsh-oll.  but  the  recent  ex- 
|M«rhii(*tiU  provwl  it  thickened  t(K)  rapidly  when 
ill  coiitiict  with  wat<»r  at  the  general  low  winter 
lt«iii|N*rHtunw.  To  obviate  this  UMidency,  Mr. 
Itiirker  Iiun  uiIximI  a  ndneral  oil  Imvhig  a  U>w, 
(H)lil  U^t,  with  IIhIwUI  whleh  has  a  iwniwratlvely 
hlHh  U^i  :  lh«»  nwiH  is  an  oil  whlrh  coiigiilHtes 
al  II  \\\\w\\  lower  l<«mm»nitMrt*  than  onllnary  tlsh- 
oll,  but  wlilrb  it  In  elnlmwl  will  U»  as  ellUwlows. 
Tin*  mineral  oil  Ims  sUhmI  the  U*t  as  a  lulirloant 
for  nillnimls  In  wA\\  weathw.  and  It  is  elalmed 
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—  CUef  eo^inecr  XfiTille  of  die  ill-fated  Jean- 
^  hM  FKcnily  aiased  that  he  is  still  endemvor- 
to  Qgganjjr  awjcfaer  polar   expeditioD,  and, 

1  hw  schgingg  have  met  with  little  socoeaB, 
he  viD  yet  cootinoe  to  vorfc  opoo  them. 

—  TheqnestioQ  of  the  moTementa  of  the  ulna 
and  mdias  of  the  human  arm  dazing  the  act  of 
prooation  and  sapination  has  of  late  piOToiked 
ooosaderable  dtscuaoon  among  students  of  anat- 
omy. The  view  most  commonly  held  and 
taught,  that  the  elbow-joint  is  a  perfect  hinge, 
and  that  the  ulna  remains  fixed  during  pronation 
and  supination,  has  been  disputed  by  £cme  recent 
investigators.  At  the  last  meeting  of  the  Bio- 
logical society  of  Washington,  Dr.  Frank  Baker 
read  a  paper  upon  i\\\&  subject,  in  which  he  con- 
cludes that  the  ulna  is  capable  of  considerable 
lateral  movement,  and  that  in  pronation  and 
supination  both  the  ulna  and  radius  rotate.  Dr. 
Harrison  Allen  of  Philadelphia  has  also  been 
studying  this  question  with  the  aid  of  instanta- 
neous photographic  apparatus,  and  is  said  to  have 
reached  similar  conclusions. 

—  Harrison  &  Sons,  London,  announce 
•Physico-chemical  constants,  melting  and  boil- 
ing point  tables,'  by  Thomas  Camelley,  professor 
of  chemistry  in  University  college,  Dundee. 
These  tables  will  contain  about  fifty  thousand 
melting  and  boiling  point  data.  The  object  of 
the  tables  is  as  follows :  1.  To  present  as  com- 
plete a  list  as  iKJssible  of  all  known  melting  and 
boiling  iK)int  data,  and  at  the  same  time  to  indi- 
cate which  of  them  is  probably  the  most  exact, 
when  there  are  several  determinations  referring  to 
the  same  substance ;  2.  To  state  as  fully  aa  poa- 
■ible  tlie  constitution  of  each  substance  to  whiob 
the  data  refer :  8.  To  adopt  such  a  system  of  tf^ 


Apsil  9.  IR^l 


SCIENCE. 


327 


mnprenit-nt  ;^.h  will  facilitate  a.H  far  as  |X)88ihle  the 
rea<1y  fintiiiig  of  tJie  data  reJating-  to  any  ^veu 
tJutMstance  :  4.  To  ^ve  the  authority  and  reference 
to  the  original  memoir  in  each  ease  (the  tablo»  thus 
form  a  catalogue  of  the  literature  refen'in^  to 
most  chemical  sulMtances) ;  5.  Togive,  in  addition^ 
the  reference,  if  any,  to  either  *  Watt's  dictionary 
of  chemistry,'  or  to  the  journal  of  the  Chemical 
society,  for  the  convenience  of  those  who  are  im- 
ahle  to  refer  to  the  ori>^nal  paiiers  (thb  is  a  feature 
of  the  work  which  will  doubtless  t>e  found  jmr- 
ticnJurly  useful »  more  especially  to  British  and 
American  inveatigafors).  The  tables  wilJ  |je  issuetl 
in  two  volimies.  of  whicli  tiie  tirst  is  now  ready. 

—  Prof.  Mansfield  Merriman  of  Lehigh  univer- 
aity.  Pennsylvania,  has  publishetl  a  "  Key  to  his 
tejrt-hook  on  the  me€lianii*s  of  materiaU*/*  This 
key  contains  the  ana  wet's  to  t!ie  problems  in  the 
text-book^  and  is  published  in  response  to  miiuiries 
frrim  those  who  have  useil  the  lMX»k.  The  opfMjr- 
tunity  has  also  lx»t*n  taken  to  j^ive  the  method  of 
sohition  of  a  few  of  the  difficult  problems. 

—  The  first  part  of  the  new  xoSloKical  journal 
announced  by  us  some  time  since,  to  be  edited  by 
Dr.  J.  W.  Spengel  of  Bremen  under  the  title  of 
Zooiogisch^  Jahrbucher,  will  be  9fK;»n  publinhed* 
and  will  contain  the  following  ijai»ers,  besides 
shorter  notices  :  Hartlaub,  '  Contributions  to  the 
knowledge  of  the  species  of  Manatua  :  *  Reicbenow, 
'  Monograph  of  the  genuH  Ploceus,  Cuv.;'  Bergh, 
*  The  Marseniadae  ;  *  Nehring,  *  Contributions  to 
the  knowledge  of  the  species  of  Ualictia  ;  *  Frenxel, 
*Oii  glycerine  preparations/  The  price  of  the 
jjart  is  nine  marks.  Four  parts  mak*?  a  volume. 
Beside  the  regular  jiarts,  supplementary  ones  will 
be  iBsued  from  time  to  time  for  the  publication  of 

mrate  pajK'rs  too  long  to  ap^iear  in  tVie  journal 
flf.  The  regular  subscribers  may  or  may  not 
take  the  supplements  al»i>,  as  they  prefer.  The 
first  of  the  supplements  is  to  ap])ear  shortly,  and 
will  contain  Dr.  K.  Jordan*s  meinoir  on  the  but- 
terfly fauna  of  north-west  Germany. 

—  Dr.  Patrick  of  St.  Louis  lias  in  preparation  a 
work  on  the  mounds  of  southern  Illinois,  based 
ujKin  a  hirge  collection  of  crania  and  other  ohje<-'ts 
from  that  region.  His  report  will  l^e  issued  by 
the  U,8»  bureau  of  etlmology. 

—  Prof.  E,  D.  Cope  of  Philadelphia  ia  about  to 
fvublish  a  monograph  on  the  rec^^nt  batrachians 
and  reptiles  of  North  America,  as  a  bulletin  of 
the  national  museum.  It  will  contain  def>cnptioDS 
4>f  all  the  specie*  »o  far  known,  many  of  which 
Hill  Ije  figured,  together  with  an  extensive  dia- 
eui«ioD  of  the  oeteology  of  the  several  groups,  and 
a  flketch  of  the  soft  anatomy  of  the  leading  Iyx>e3* 


LETTERS  TO  THE  EDITOR. 

«♦»  Corrtn^mdgf^U  art  rtquetttd  to  be  a*  brf«f  am  potatiblf,    Thf 
mHUr"9  name  in  in  att  oaMf»  rtquirtui  cu  proof  <if  good  faith. 

International  copyright. 

Mb,  Appl^ton  MoroaJ*^,  in  hi«  letter  upon  inter* 
national  copyright  in  Sc tenet!  for  March  r»,  says^ 
^*  While  always  an  enthusiastic  advocate  of  an  inter- 
national copyright  as  a  matter  of  altstract  juBtice  to 
British  authors,  1  have  never  been  able  to  satisfy 
myself  of  th<*  constitutioiml  right  of  con i^ress  to  enact 
a  separate  bill  for  the  purpoe©  of  efF*.*cting  ont»."  I  do 
not  intend  to  attempt,  in  this  letter,  to  convince  Mr. 
Morgan  that  the  enactment  of  such  a  bill  would  be 
Cf>nffctitutionaK  but  I  think  it  may  not  be  without 
interest  to  tfae  readers  of  ScUiice  to  point  out  that 
the  |mf<sai;e  in  the  constitution  which  i: rants  congress 
the  t>ow»r  to  ^^  secure  to  authca*s  and  inventctrs  the 
excl««tve  rif^ht  to  their  respective  wntiniirs  and  dis- 
coveries *'  has  been  expounded  to  mean,  of  necessity, 
att  authors  and  inventors,  without  regard  to  nation- 
ality. 

Edward  L.  Andrews^  E-q.,  as  the  representative 
of  the  Copyright  association,  argued  before  the 
senate  committee  on  the  library,  in  1872,  that,  as 
American  authors  were  not  specified  in  this  clause, 
the  word  'authors'  must  be  taken  to  mean  all  au- 
thors, wherever  resident,  and  therefore  the  coustitu- 
tion  "  in  this  respect  is  mandatory  in  its  character,** 
But  Mr.  Andrews  was  not  the  first  person  to  ar^e 
this  coni^truction  of  the  constitution.  Thirty-five 
years  earlier  this  construction  had  so  distinguished 
an  advocate  as  Mr,  Henry  Clay.  During  the  copy- 
right agitation  of  l83d-37  in  Eni^Iand,  certain  British 
authors  sent  to  the  United  States  an  *  address*  eon- 
taininsr  a  petition  to  congre<?8  to  grant  to  them  '*  the 
exclusive  benefit  of  their  wrirings  within  the  United 
States."  Thifi  petition,  which  bears  the  signatures 
of  fifty-six  authr>rs  of  England  and  Ireland.  —  a  re- 
markable lift  of  name»,  including  Carl^'le,  Disraeli 
(father  aad  son),  Bu1wer,tbe  poets  Southey,  Thomas 
Moore,  Rogers,  Campbell,  Chalmers  and  Cunning- 
ham, Harriet  Martineau  and  Mary  Somervilie,  be- 
sides fathers  equally  famous,  —  was  presented  to  the 
senate  by  Mr,  Clay  on  Thursday.  Feb.  2,  1837. 
After  calling  attention  to  the  distinguifthed  names 
appended  to  the  document,  and  explaining  that  it 
represented  that  the  works  of  British  authors  were 
published  in  the  United  States  without  any  compen- 
sation being  made  totbem  for  their  copyrights,  and 
that  tboy  were  frequently  altered  and  mutilated  so 
as  to  affect  injuriously  their  reputations,  beeauiie  of 
which  grievances  they  petitioned  the  passage  of  a 
protective  law,  he  commended  the  address  to  the 
attentive  and  friendly  consideration  of  the  f^enate, 
and  ch^e<i  with  these  words  :  *'  Indeed,  I  do  not  see 
any  ground  of  just  objection,  either  in  the  constitu- 
Hon  or  in  sound  policy,  to  the  passage  of  a  law  ten- 
dering to  all  foreign  nations  reciprocal  iecurity  for 
literary  property."  This  petition  was  referred  to  a 
select  committee*  which  reported  Feb.  16,  through 
Mr.  Clay,  and  asked  leave  to  introduce  a  bill  e^rant- 
ing  copyright  to  the  authors  of  Great  Britutn  and 
France,  which  was  the  first  international-copyright 
bill  presenteii  to  congress.  The  la*.t  paragraph  of 
this  report  contains  lir.  Clay's  argnment,  refarred  to 
above,  and  reads  as  follows  :  **  With  respect  to  the 
constitutional  power  to  pass  the  proposed  bill,  the 
committee  entertain  no  doubt,  ond  congress,  as  ba* 
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fore  stated)  has  rcted  on  it.  The  constitution  au- 
thorizes congrec^s  ^  to  promote  the  procrress  of  science 
and  useful  arts  by  securin^i^,  for  limited  times,  to  au- 
thors and  inventors,  the  exclusive  rifrht  to  their 
respective  writings  and  discoveries.'  There  is  no 
limitation  of  the  power  to  natives  or  residents  of  this 
country.  Such  a  limitation  would  have  been  hostile 
to  the  object  of  the  power  granted.  That  object  was 
to  promote  the  progress  of  science  and  useful  arts. 
They  belonflr  to  no  particular  country,  but  to  man- 
kind generally.  And  it  canoot  be  doubted  that  the 
Ftimulus  which  it  was  intended  to  give  to  mind  and 
genius  —  in  other  words,  the  promotion  of  the  prog- 
ress of  science  and  the  arts  —  will  be  increased  by 
the  motives  which  the  bill  offers  to  the  inhabitants  of 
Great  Britain  and  France." 

I  believe  that  the  view  expressed  by  Mr.  Morgan 
in  the  last  parag^ph  of  his  communication  is  correct, 
and  that  a  **  Bill  to  amend  the  Revised  statutes  re- 
lating to  copyrights  " —  amending  section  forty-nine 
hundred  and  fifty-two  by  striking  out  the  words 
'  citizen  of  the  United  States,  or  resident  therein/ 
and  substituting  the  word  *  person  ; '  amending  sec- 
tion forty-niue  hundred  and  fifty  four  by  striking 
out  the  words  *  and  a  citizen  of  the  United  States,  or 
resident  therein  : '  amending  section  forty-nine  hun- 
dred and  sixty-seven  by  striking  out  the  parenthetical 
clause  *(if  such  author  or  proprietor  is  a  citizen  of  the 
United  States,  or  resident  therein);  *  and  repealing 
section  forty-nine  hundred  and  seventy-one  —  would 
secure  to  foreign  authors  protection  over  their  works 
equal  to  that  now  granted  to  citizens  or  residents. 
It  is  really  in  this  way  that  the  bill  introduced  into 
the  senate  by  Mr.  Hawley  grants  protection  to  the 
works  of  foreign  authors ;  the  first  section  being  in 
reality  a  limiting  provision,  stipulating  that  the  pro- 
tection is  only  granted  to  authors  of  such  countries 
as  confer  equal  rights  of  protection  to  citizens  of  the 
United  States,  in  other  words  a  reciprocity  clause. 
By  mistake,  the  Hawley  bill  neglects  to  provide  for 
the  amendment  of  section  forty-nine  hundred  and 
fifty-two,  though  careful  provision  is  made  for  the 
amendments  necessary  in  the  other  sections. 

Thoevald  Solbeuo. 
WashiDgton,  D.C.,  March  80. 


The  distinction  between  anatomy  and  compara- 
tive anatomy. 

It  was  not  so  many  years  ago  that  even  those  hold- 
ing the  highest  positions  in  the  profession  of  medicine 
regarded  human  anatomy  as  the  only  anatomy  en- 
titled to  the  name,  and  that  comparative  anatomy 
meant  something  else  altogether.  Its  teachings  were 
not  appreciated  by  the  vast  majority  of  those  who 
studied  the  anatomy  of  man,  and  the  great  surgeons 
of  those  days  were  rather  inclined  to  look  askant  at 
one  who  indulged  in  researches  into  the  structure  of 
the  '  lower  animals.*  But  in  these  days  such  matters 
wear  a  very  different  aspect,  for  anatomy  means 
morphology,  —  the  knowledge  of  the  structure  of 
organic  forms,  —  both  living  and  extinct,  and  it  is 
rarely  indeed  that  we  hear  of  any  one  attempting  to 
draw  hard  and  fast  lines  between  the  anatomy  of 
man,  and  either  any  of  his  own  class  or  other  repre- 
sentatives of  the  Vertebrata. 

Thanks  to  the  progress  biology  has  made  during 
the  last  quarter  of  a  century,  all  literature  that  has 
any  thing  to  do  with  such  subjects,  actually  teems 
with  the  teachings  of  morphology.     Snch  being  the 


ease,  one  is  rather  disposed  to  refrard  with  wokm 
measure  of  surprise  the  classification  that  so  excellent 
a  work  as  the  Index  medieus  adopts  for  its  record  of 
snch  subjects.  In  its  last  issue,  for  instance  (Feb- 
ruary. 1^,  p.  64),  and  I  believe  it  has  always  ad- 
hered  to  the  same  plan,  it  makes  one  section  for  anato- 
my, histology,  and  embryology,  and  a  subsection  for 
comparative  anatomy  and  embryology.  Now,  in  the 
section-in-chief,  we  find  entered  the  recent  adnoirable 
paper  by  Dr.  E.  C.  Spitzka,  on  *The  comparative 
anatomy  of  the  pyramid  tract,'  the  contribution  evi- 
dently being  considered  as  an  '  anatomical  one ; ' 
while  we  find  awarded  to  the  subsection  Retterer's 
article  entitled  **  Sur  le  d^veloppement  des  tensities 
cbez  les  mammifdres.*'  to  say  nothing  of  all  the  ana- 
tomical articles  from  the  last  number  of  the  Joumof 
of  anatomy^  of  London. 

Now,  as  fully  the  larger  share  of  Spitzka*s  memoir 
is  devoted  to  the  study  of  the  pyramid  tract  in  other 
animals  than  man,  it  would  seem,  even  according  to 
the  plan  adopted  by  the  Index  medicuSy  that  Uiat 
essay  has  not  fallen  into  its  proper  section.  The 
same  stricture  applies,  for  a  similar  reason,  to  Retter- 
er^s  paper.  Surely  it  would  seem  better  to  have  one 
section  devoted  to  morphology,  to  include  all  contri- 
butions that  refer  to  the  structure  of  organic  forms, 
and,  if  necessary,  two  subsections,  — one  devoted  to 
histology,  and  the  other  to  embryology. 

R.  W.  Shufkldt. 

Fort  Wiogate,  N.  Mex.,  March  80. 


Penetrating^-power  of  arrows. 

You  doubtless  have  read  of  the  wonderful  feats  of 
archery  said  to  have  been  performed  by  savage 
archers.  Cab?9a  de  Vaca,  for  instance,  tells  us  that 
the  good  armor  of  the  Spaniards  was  no  protection 
against  these  missiles.  Some  of  the  men  swore  that 
they  had  seen  two  red  oaks,  each  the  thickness  of 
the  lower  part  of  the  leg,  pierced  through  from  side 
to  side  by  arrows.  I  myself  saw  an  arrow  that  had 
entered  the  butt  of  an  elm  to  the  depth  of  a  span. 
The  same  author  states  that  the  corpses  of  the 
Spaniards  were  found  to  have  been  traversed  from 
side  to  side  by  arrows.  An  instance  is  given,  where 
an  arrow  shot  by  an  Indian  pierced  through  the 
saddle  and  housings,  and  penetrated  one-third  its 
length  into  the  bojy  of  a  Spaniard's  horse.  These 
quotations  from  Jones's  ^  Southern  Indians '  might  be 
increased  to  any  number,  covering  a  period  from  the 
Homeric  age  to  our  day,  all  showing  the  popular  be- 
lief concerning  the  power  of  the  arrow. 

I  desire  very  much  to  induce  our  archery  clubs  to 
institute  a  series  of  careful  experiments  upon  the 
following  points  :  — 

1.  How  far  can  an  arrow  be  shot  in  a  calm  ?  How 
far  with  or  against  a  moderate  calm  ? 

2.  What  is  the  greatest  distance  at  which  an 
arrow  can  be  shot  with  any  degree  of  accuracy  t 
Experiments  should  be  made  both  as  to  the  vertical 
and  horizontal. 

3.  What  is  the  momentum  of  an  arrow  leaving  a 
bow  ?  (Tested  by  shooting  against  a  disk  attached  to 
a  graduated  scale.) 

4.  What  is  the  penetrating  power  of  an  arrow 
into  animals  ?  This  may  be  tried  with  horses,  cattle^ 
or  dogs,  which  have  just  died,  or  with  those  in  WM 
abattoir  just  about  to  be  slaughtered. 

5.  The  register  of  the  bow  as  to  length,  etc.,  aai 
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a  description  of  the  arrow  nsedi  should  be  carefuUy 

|)r*irerv«*«l. 

Am  soon  ns  posfdMe,  I  shatl  publish  an  ai-cotiiii  of 
the  bow ^  ontl  arrows  m  the  national  museum,  and 
^0  uKire  than  ph^aseil  to  eollBte  and  preserve 
Hit*  of  careful  <»xperiments  as  a  basis  of  rom- 
i  with  the  archery  of  itavag^ea.  It  i*  g©n<?nilly 
conceded  that  the  archery  clubs»,  with  their  much 
better  aiiillery,  achieve  higher  avera^ea  in  shooting 
thao  could  be  attained  by  the  aboriginal  bowmen. 

Cumtor  of  Dept  of  ethnologif, 
Smith Bon tat]  iDdtitntloo. 
MftrobSL 

UndersTOund  riTers. 

In  an  article  in  Nature  (Jan.  14.  p,  246)  entitled 
'  Canons phenoQiena  in  Cephalonia/ a  former  pupil 
of  Ledger  writer.  **  The  sea  run  a  into  the  land  in  a 
«troDfr  stream,  tuminj?  a  water-wheel  on  th»'  way, 
and  di8ap[Tear»  in  the  earth  about  a  hundred  yards 
from  the  entrance.  ...  I  imapine  that  this  water 
EDuat  be  converted  iDt«'>  steam ,  which  cornea  out 
either  at  Naples  or  at  Stromboli/*  Frof.  Henry  S. 
WilUamH  of  this  university  called  my  attention  to 
this  quotation,  and  to  it§  indirect  connection  with 
what  follows.  Tht*  writer,  while  pasctin^  throujrh 
Yucatan,  Mexico,  in  1870,  saw  a  larg^e  ptreani  run- 
ning with  t^irrt* ntial  speed  within  a  natural  tunnel 
not  far  from  Ibe  seashore,  and  probably  over  one 
hundred  feet  belr^w  the  surface  of  the  ocean.  These 
underground  rivers,  which  are  said  to  be  numerous 
in  the  neii^hborhood  of  the  city  of  Merida,  are 
called  z  a  nates  (Thah  n'ah-teas)  by  the  inhabitanta  of 
Yucat^an,  I  had  tini»  to  visit  only  one  of  the»e  re- 
iBArkable  subterranean  rivers.  Its  ikhaft-Hke  en- 
^  BOO  was  adorned  by  a  picturesque  old  Sijanish 
nwril-curb  of  Htiioe,  fumij^hed  wirh  standards  of 
fancifully  forired  iron-work.  Nothing  on  the  surface 
indicated  the  existence  of  the  vast  cavern  under  the 
monotonous  and  Hat  lowlands  of  the  peninsula  of 
Tuctttmn  ;  and,  though  not  a  breath  of  atr  stirred, 
the  deafening  roar  of  the  torrent  under  our  feet 
could  not  be  perceived  until  we  were  fully  inside  of 
the  cave.  A  rapid  descent  brought  us  to  the  level  of 
the  pumps  used  for  irrigating  a  very  extensive  ijette 
plantation  ;  and  from  here  we  could  see,  by  the  li^ht 
of  our  ti>rcbe6,  the  yellow  foam  of  the  waters  upon 
the  undefined  background  of  the  chasm  below*  De- 
scending »till  farther,  the  full  stream  could  be  seen 
through  a  wide  fi^Aure  in  the  limvi-t^me  of  the  cave. 
It  bad  the  rounded  appearance  of  a  stream  flowing 
horizontally  under  great  pre*tsure,  ten  or  twelve  feet 
in  diameter^  and  looking  like  a  gigantic  black  icicle 
lying  on  its  bide.  This  large  volume  of  water  plunged 
with  great  swiftness  into  an  unexplored  and  djark 
chamber  with  terrific  roar,  and  producing  noiaes 
which  resembled  the  hollow  echoes  of  heavy  eicplo- 
aions  heard  now  and  then  alx)ve  the  perpetual 
rumbling  of  the  rushing  water.  A  visit  to  this  cave 
cannot  fail  to  produce  a  very  deep  impres&ion,  and 
not  unlike  the  feeling  which  renders  so  impoolng  the 
unpleasant  experience  of  an  earthquake. 

The  manager  of  the  plantation  informed  me  that 
the  mouth  or  entrance  of  this  tanatf  was  only 
t^  !    feet  above  the  Gulf  of  Mexico;    and 

ail  >raeter  indicated  a  descent  of  a  hundred 

aUii  I1MLV  Lct^tf  if  the  information  wa^s  correct,  this 
AtraAtn  wa*  delivering^  within  forty  miles  from  the 


seashore,  a  volume  of  fresh  water  about  a  hundred 
nnd  twelve  feet  below  the  level  of  the  sea.  The 
temperature  of  the  water  was  52'  F.  and  is  said 
to  remain  constant  throughout  the  y^ar.  Only  a 
small  portion  of  the  stream  was  visible  ;  and  the 
direction  of  the  current  was  N.  00^  W.  I  could  ob- 
tain very  little  additional  information  in  reference  to 
the  other  zanates,  of  which  the  natives  speak  with 
almost  religious  reverence  as  *'  great  miracles  which 
have  always  been  as  they  are  now." 

Since  the  velocity  of  the  water,  aa  well  as  the 
form  of  its  cross- section,  can  leave  no  doubt  that  the 
delivery  takes  place  under  a  considerable  lit*ad,  it 
would  be  quite  important  ti  ascertain  the  location 
of  its  source,  and  learn  why  this  cave  does  n<tt  till  up 
to  within  twenty  eight  feet  from  the  surfa^'e,  if  the 
stream  communicates  with  the  sea.  This  latter  cir- 
cum<vtance  seem^  to  prove  that  the  elevation  given  by 
the  manager  of  the  plantation  may  be  incorrect  ; 
but,  besides  the  fact  that  the  belief  in  the  great 
depth  of  these  zanates  below  the  ocean  is  current 
among  the  cultivated  people  of  Merida,  the  manager 
of  the  plantation  insisted  on  the  ^correctness  of  his 
figures,  which  were  obtained  by  the  instrumental 
surveys  connected  with  the  irrii^ation  of  his  large 
estate^  the  waste  water  from  which  runs  into  the 
sea.  It  would  seem  desirable,  therefore,  to  ascertain 
through  the  columns  of  Science  if  any  one  else  baa 
visited  thefte  zanates,  and  has  satisfactory  data 
bearing  upon  thin  question. 

A  study  of  the  soundings  made  by  the  U.  S. 
coast  and  geodetic  survey  upon  the  Bay  of  North 
America  ;  the  erosions  showed  by  the  stereographic 
niixlel  of  the  Caribbean  Sea,  made  by  Capt,  J.  K. 
Barilett,  U.  S  N  ;  the  gravimetric  work  conducted 
by  Professor  Peirce  of  the  coast  survey  ;  and  the 
hydraulic  problems  connected  with  the  delta  of  the 
MtssiMsippi  River, —  seem  to  involve  problems  reUted 
to  the  Gulf  .Stream  which  make  desirable  a  better 
knowledge  of  these  truly  remarkable  subterranean 
fivers.  £.  A,   FUERTicg. 

Itbaco,  N.Y.,  Maroh  80. 

Note  on  the  nocturnal  cooling  of  bodies. 

An  interesting  application  to  this  subject  may  be 
made,  by  way  of  supplement,  of  the  principles  and 
expressions  contained  in  my  letter  on  the  tempera- 
ture of  the  moon  {Science,  vi.  No,  150).  According 
to  these^  the  rate  with  which  a  body  radiates  heat  ia 
to  that  with  which  it  receives  and  absorbs  heat  from 
a  complete  enclosure  as  ^*  is  to  ^^ ,  in  which  ^  — 
1,0077,  and  «and  $  are  the  temperatures  of  the  body 
and  of  the  emdo^ure  respectively  on  the  centigrade 
scale.  In  this  case  we  necessarily  have  for  the 
static  temperature  nf  the  body,  that  of  the  enclosure 
remaining  constant,  ^=#  ;  but,  in  the  caae  of  an 
incomplete  enclosure,  the  body^at  the  same  tempera- 
ture, radiates  more  heat  than  it  reeeiveaand  abaorba 
from  the  enclosure,  and  consequently  its  static  tem- 
perature is  less  than  that  *>f  the  enclosure,  since  it 
cools  down  until  the  rate  with  which  it  radiates  heat 
i«  equal  to  the  rate  with  which  it  absorbs  heat  re- 
ceived  from  the  enclosure. 

In  the  case  of  a  thermometer  expoaed  near  the 
surface  of  an  earth  without  an  alinoapbere,  the 
earth's  surface  would  form  the  half  of  a  complete 
enclosure^  since  it  would  subtend  a  solid  angle  equal 
to  that  of  a  hemisphere.  In  this  case  the  thermome- 
ter would  reoeiye  no  heat  from  the  encloaure  by  re- 
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f1<t«'li </ri.   (/fit  im\y  ^\»»'  rm/ttmU^  b^At     %ui  tiw  res* 

woiil'J  Iff  t^t  iUmt    With   yiht'h  I*.   i»'j'4li   T^f-^ny;  %mA 
«l/»'/l>i  hi*lil  ««  ^*  (//  ;  ^  «^*  .  lf»  «bt/:b  r  m  U**  f^riatiTiir 

tint  fetiiti''  U'titiit^rmUii*'  of  tk^  tk'-rnrfMiiM^orr.  thftt  of 
tli«f  furtli'ii  feii#fii««i  |j«jfi|r  HupjM/t*:*i  t/t  ^a  %t*tVA«f7, 

Mrn  •h'HjI'l  h*v«« 
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III  ffikf  fff  ft  ifiiijiiiiiti/ii  riuliiitinir  iftimtr  td  th« 
imitJi'ii  *iirf««-«*,  ill  wlii«'>i  #!AiM)  r        I,  «r«  hav« 

0        «  IJ<Ml  lo((  4       ;jlii)  /  il.mX        IK)-  C. 

for  lliii  flilT<'M*iif'fi  iH'twi'fri  tli<f  t«'rfi|»«!nitiir<;  of  th« 
nnrLirfe  mirfHf'n  niMl  timt  of  lh«f  ^Xf^'MMl  th«rmom«- 
iiif.  ttiit  UlUir  iMtiriK  tliH  IfHiN,  ft  in  iw^n  that  th« 
iliiri-nwicit  In  till!  kiiifift.  w)iiit««vf  r  th«t  fmiKTAiurfs  of 
Mm  KurMi'M  mirfncii.  Ai*i-'ir«linK  to  thin  rcMult,  if  the 
i.Miiiiiorntiir<«  of  tlm  iHirtirii  mirfai'M  wirti  iiiiiiiitiiin«*fl  At 
i)  r  ,  ilint  of  till*  thiiniiomi't«*r  would  \m  -  W)  C,  if 
tlii«  Inw  of  lliiliiiiK  Ninl  l'i*lit  mil  \m  vxi^tiiiifiiX  tn  wti 
low  It  (.i«iiitM«rntiiri*. 

ir  ilio  fNrtli'pi  mirfnt'it  wnn*  |Nilii«hiH|  Nilv«*r,  ami  of 
flu*  nnlliiAi'y  U*fii|N«riitiir«,  thn  tfiiiiHirntiirn  of  th« 
ilinitioitiiiior  woiiltl  Im«  iiKnrly  that  of  aliHoliiti*  Ki;ro. 
If  ui«  HUti|NMi«  itiat  ilii«  «arth'i(  aiiixHiphf^ri',  when 
('limr,  i'ailial4«M  ami  ri'f1«H*lpi  Imi'lc  to  llio  iKwly  four- 
liriliH  a»  iiiiit«h  liiMit  an  tho  lnNly  radiatcH  into  it,  then 
tliti  oin'liiiiun*,  iMim|irlNinK  t.hi«  earth'H  Niirfare  on  the 
iiiin  mIiIi*,  nml  tliM  atniiiMpliori«  on  thmithiT,  laokfi  one- 
lonltt  itf  I'litupli'tiMioM,  nml  wi*  lhi«n  havi*  fnim  the 
IHiMHiilinK  ■*kpi'<*'*Ni(iii, 

#      $        \m\  idK  o.u     ;uKi  \  o.iMO     ia.8^-  c. 

fiu-  lh««  illMitriMion  l»ol^%iMMi  I  ho  ttMn|Mtraiun«  of  the 
m«iih'«  kurfnoo  ami  thai  of  tin*  thorniomotor,  in  oane 
till*  thornunurtiM'  r«*ooivi»il  no  hrnt  by  (onvertion 
and  iituduotion  from  thi*  nuiToundinfr  warnior  air. 
hi  I  ho  OMMO  of  Molloni*ii  imi)W(.  I  ho  fornior  of  thoHO  in 
piovontod,  and  honoo  ihothoniioiuotor  in  t hoKo Htandii 
at  a  lo\«ov  toniiviatuio  than  i>no  d(H*N  Hus|H*ndod  in 
\\w  %*pou  nil,  \\lioio  thois\ldrrair  iminotliatoly  in  oon- 
(MiM  ^ilh  (ho  (hovnittmolor  hnlh  falU  down,  and 
NXAiiiiiM  an  takoji  it^  plaoo 

Snp|sv«niii  (ho  a(nu^)dioiv  and  tho  oarthV  snr- 
iiiro  i«*  tniiiuh  nmo  (ondtn  of  a  ooinploto  onohvKnrt* 
to  a  KsU  noar  tho  ikUita\H\  (hon,  at  an  altitndo 
>^!uxdi  h*rt\o^  %Mio  I'alt  %>f  tho  at m^wphort*  Inflow  it. 
(hox  xN  »Mdd  f\u niOi  Hxxniothini:  nunv  than  0. T  of  a  vvm- 
)0,*(o  o«xKviniv»  (*M-  tho  amonnt  of  h«>at  o>oapinc 
iin\'  «)va«'v  1^  not  >piilo  )MNMSM  tiona)  to  tho  may»  (>as3i<si 
ihiN'iuh  o*jss*ian\  \n  I  ho  oaM*  of  dark  hoat.  Wo 
%ho\iM  haxo   tn  (h««  «>a>o, 

\o  »x^*\»  o(    ^'O  ^N»n\iS'txo«   Aii%;  %N*.Md;io!s.>«  .   S*l!  iho*^. 

\  ^  »*  \>  .* ^'. : t     t w  »NN»«  jNa^-^xwii   « 5 1  h  t  S»  r.rvs>r  d '.  r  i;  x*!-: ^ . 

\xN.o>*  •*\jSN*v».t  '^  *>,'*:»  »*.«  ^u^,  tt'f.^iri*-^*  a  >tSJ-^ 
aN^\,*  !!>-,*  ,sAx^y\  x«»  ,v»,v    v<v  Ax  to  :^s>f:xr  rs*  VfAl 

t  V  o  *  ^^^N^-p  ,v  ^^Njvxw :  A »* «,»  V  ?\^'  x"    a**.*,  •\V  %■  ^  nv 


^^*v>tT%iA.-i  izs\z^  a  fi^t-^r  nifkt :  Lot  tlni  onlv  cio- 
tw^TOM  '*Li7.  a  '.'KL;<ra£aK  srmdieac  is  formed  by 
vcjrc  £,««:  ^  •:r&<r:,V&e-3  fiocB  the  lower  ftratm  to  the 
mrf^-^  MA  f  fc^  »*  n  M  rmaiMttd  into  tli«  atEDosphere. 
Tfai*  ftSAtA.  £.ov«T«-r.  auk  be  only  approxiinately 
r»ft/rb^.  aod.  if  xh*  nishl  w<rre  cootiDacd,  the  cool- 
lAjT  v/Q^l  null  s^j  oo  :  bat  the  rate  of  coolinf?  be- 
frfjta^i^  T«TT  AouiJ  ia  toe  huxer  pan  of  an  ordinary 
Di^fat.  mad  much  \^§  in  that  --f  a  polar  nigbi 
B'^ie*  •zp'jMd  in  the  open  air.  of  coarse,  receive 
no  ftennble  amount  of  beat  by  condnctioD  of  heat 
tbr^iU^b  tb«  air  op  to  the  bodies,  and  so  their  tern- 
p«rraturefe  fail  much  lower  than  tbat  of  the  earth's 
unrface.  and  the  differences  are  given  by  the  pre- 
cedintr  r-onditions.  Wm.  Febrel. 


Maori  poetry. 

An  example  of  Maori  poetry  may  be  interestinfr  to 
flf'jme  of  your  readers.  The  first  is  a  modem  Maori 
love-Hong  composed  by  a  young  native  and  aent  to  his 
sweetheart.  I  am  ind«»bted  to  Mr.  C.  O.  Davis  of 
Auckland,  New  Zealand,  for  the  translations. 

At  ftveotlde  I  lav  me  down  to  rest, 

Ah  «lDdH  from  toe  sreat  ocean  pierce  mj  frame. 

Come,  yn  soft  oorthem  air*,  hasten  your  speed. 

Wit  h  meflseDKers  of  love  to  me.    O  maiden  ! 

Hf  nd  DiK  tby  epistle  to  cheer  thi:*  heart 

Of  mine.  —  t"  dry  the  tears  which  freelv  flow 

For  thee,  i)  Kosa.  absent  from  thee  so  long. 

When  darkneRS  has  8**t  in,  I  rest  alone. 

The  while  I  fancy  thou  art  present. 

And  all  my  thouf^hts  are  fettered  by  thy  love. 

A  maiden'B  lamt'nt  on  avcoimt  of  the  desertion  of  her  lover. 

Retire.  ()  sun  !  and  leave  the  night  to  me, 

Whlln  tears,  like  water,  from  these  eyes  are  flowing. 

The  sound  of  footsteps  is  no  longer  heard, 

O  Taratu  !  thou  comest  not  again 

Hv  way  of  WalAhipa's  headlands  ;  still 

The  sea-fowl  show  their  breasts  at  Mitiwai, 

Hut  my  lover  lingers  in  the  north. 

Binding  thyself  to  tbv  o^n  Undscapes  there. 

Ah  :  »hall  my  days  of  weeping  never  cease  * 


Pasadena.  Lox  Angeles  i-ouuty,  Cal., 
.March  .21. 


C.  F.  Holder. 


Names  of  the  Canadian  Rocky  Mountain  peaks. 

As  to  the  naming  of  the  Canadian  RtX'ky  Mountain 
(H'akis.  Mr.  Ingorsoll  may  withdraw  his  correction 
mado  niHMi  tho  authi^rity  of  Dr.  Georee  M.  Pawson. 
Here  is  an  txtraot  fn^n  Douglas's  j'^umal.  nnder 
date  t^f  May  1.  1**07.  printed  in  oomvanion  to  Bofani- 
*M*  •■jiii?.»:Mii.  ii    lot*,  in  iS.it?. 

*•  ^hi^  i>*ak.  tho  highest  yet  knoun  in  the  northern 
vNMtlinoni  v^f  Air.orivS.  I  felt  a  sin.^erv  pleasure  in 
na'r.nii:  *  Mor.r.i  l^r\^«n*  in  hv^u  ^r  of  Robert  Brown. 
K>^;  .  the  '.*;-.>!ri  us  lv^tAr.i*l.  a  ir.an  ::.^  less  tiistin- 
cii*.*h«\5  bv  tht'  .^v.v..'»Mo  .r«al:::os  f  h:<  aiD.i  than  by 
Kw  >.- •> '.^ : :  r.v*  a:  ; A *. r. n*  -,  r.:>  A  !:::'•■  :  ■  t he  s^.^uth  ward 
*.#  ore  of  •.■.f*r^\  :re  s.-*:vt-  ht:*:-t.  r-.>:r.^  t.-^  a  sharper 
•jVir:  :h>  I  ta-.v^v  M  .:-:  K  y  krr  '  :r.  >.r.-r  :f  my 
earx    v*:r».*r.    :r.;    :-.  :-.-!.>  r    .:   ;v.:jk:-y   -.n  ti#   "^ni- 

''^""       H:VT.  7  »■»  ?  '       "     '"^•"'— ".f     w  «.s     •TTi'h.f-S     tO 

v'3i-.'C*-.r    ':>*■  >r T  -    ;■  \ . r  V : a  .      ?  .:?-?•.:    bave 

r-ar."*?*--  V.--.r:  Va  .  .-.r  .  v:~  .-.  ^\v  :  ar-.. -:::*i  t^. 
i^oer  :>?  v.f. ' -i*  :  :-".vt;-  *r  ■.  5-  -  t_  T^.-iCfia* 
,vc«-.  "?»,>:  "y-.  .'.■  :rjk:  :.r#  -^^  ;- :r  ■  V  ■.  : :  .irci  p*^ 
f«ssi,.r  *.•   5>; !?•.-«•■    .>  r^   a:  i-^i  r^z: -.    i    ^i  :f  KB»- 


FRIDAY,   APRIL    9,    18«e. 


REMAMKABLE  POWEHS  OF  MEMORY  IN 
THE  HUMBLE-BEE. 

Prof.  Edward  Hoffeb  ^ve&  in  the  last  num- 
ber of  Koinno8  a  contribution  to  animal  psychology, 
which  will  be  of  interest  not  only  to  the  entomolo- 
gist, but  to  all  biologista.  It  funushes  evidence 
of  some  very  strange  powers  of  memory  of  locali- 
ties, in  this  group  of  insects,  whose  brains*  if  we 
may  use  that  terra,  one  would  hardly  deem  capa- 
ble of  such  functions. 

The  author  removed  a  nest  containing  numerous 
individuals  of  one  of  the  common  humble-bees 
(Bombus  terrestris)  from  its  orig-iual  location,  and 
carrifd  it  to  liia  residence,  about  three  miles 
distant.  He  further  carefully  watched  the  ijlaee 
for  some  time  after  having  captureij  all  thoi^e  that 
had  flown  to  the  defence  of  their  nest,  and  securetl. 
it  was  believed,  the  entire  colony.  These  he  im- 
prisoned for  several  houre  in  a  wide-mouthed 
bottle,  and  safely  re-united  them  in  their  new 
home.  At  his  house  he  placed  the  ne^t,  with  its 
inhabitants,  near  a  window,  {md»  after  they  had 
become  quieted,  made  a  small  entrance.  Imme- 
diately  they   lx*gan   to   fly  out.  and  in  doing  so 

St  have  observed  their  surroundings,  for  in  a 
;  time  they  one  by  one  returned.  The  follow- 
ing night,  however,  there  was  a  severe  storm  ; 
and  while  the  inhabitants  of  the  forty  other  colo- 
nies near  it.  that  had  become  accustomed  to  their 
surroundings,  wexe  not  in  the  least  troul*led,  these 
bees  escaped,  and  hid  themselves  somewhere  with- 
out during  the  storm.  Upon  searching  for  them 
early  the  next  morning,  the  queen  was  found 
dead  upon  the  ground »  while  fifty  or  sixty  of  the 
workers  were  seen  flying  alMjut  the  house.  From 
time  to  time  one  or  another  —  probably  those 
wliich  had  flown  out  of  the  entrance  the  day  be- 
fore—  found  the  opening,  and  returned  into  their 
nest ;  while  the  remainder,  after  flyinjj:  nlM>Mt  for 
fikeveral  houn*,  gradually  disajijieared,  till  not  one 
_waB  left.     As  it  wa:3  aupp<ised  that  tlioy  had,  in 

1  prolmhility,  returned  to  their  previous  nest,  the 
was  viflite<l  in  the  afternoon,  where,  sure 
enough,  at  least  flfty  individuals  were  found. 
Th<>y  had  thus,  it  will  be  seen,  distinctly  remem 
lieii^d  it,  and,  after  the}-  had  sought  in  vain  to  liod 
entrance  to  their  new  home,  they  had  dei)ende<.l 
uix>n  their  wonderful  sense  of  locality,  and  re- 
tunitHi  thither. 


A  similai-  instance  was  observed  with  another 
nest,  whicli  had  been  removed  a  distance  of  nearly 
five  miles,  and  in  which  the  same  care  had  been 
exer«-'itted  to  capture  all  the  individuals.  In  un- 
akilfxiUy  handling  the  box  containing  the  nest  and 
bees,  in  its  new  location,  alx>ut  thirty  of  the 
workers  escaped,  and  flew  through  the  open 
window.  After  flying  for  a  long  time  ninnit  the 
house,  as  though  in  search  of  their  comrades,  they 
likewise  disapi>eareil,  and  returned  to  their  origi- 
nal nest  and  again  established  themselves,  as  was 
afterwards  ascertained. 

It  was  frequently  observed,  that,  when  nests 
had  l>een  removed  but  a  short  distance,  the  work- 
ers, during  the  first  few  days  after  their  change, 
would  fly  swiftly  in  the  direction  of  their  old 
nest,  when,  discovering  their  mistake,  they  would 
change  tiieir  course,  and  go  to  their  new  home. 
It  se<?ine«:l  evident  that  these  little  creatures, 
through  some  mental  process  or  other,  thus  dis- 
covered their  changed  circumstances. 

In  order  to  test  further  this  remarkalvle  sense  of 
locality,  the  author  marked  a  number  of  individu- 
als with  oil-colors,  and  carried  them,  enclosed  in 
wcKnlen  cases,  a  distance  of  eight  or  nine  miles, 
when  he  aUowed  them  to  escape.  Very  many  of 
them,  though  not  all,  found  their  way  back  to 
their  nests,  and,  as  a  rule,  reached  home  sooner 
than  the  author  did  himself. 

The  author  noticed  that  at  liis  summer  resi- 
dence, where  he  had  kept  numerous  hives  of  these 
bees,  the  following  spring  many  Individ uiils  aj)- 
jjeared,  and  seemed  to  l>e  searching  for  their  previ- 
ous nests  ;  but  he  was  unable  to  determine  whether 
they  were  individuals  of  the  previous  broods  or 
not.  Towards  the  close  of  July,  1884,  he  obtained 
tliree  nests  of  Bombus  mastnicatus,  a  large  species, 
only  found  in  the  mountains,  and  eej>ecially  the 
higher  regions,  and  carried  them  to  liis  residence 
in  the  city,  where  he  placed  them  in  a  window  of 
the  second  story.  Tlie  liouse  was  enclose*!  by  high 
buildings,  witli  no  garden  attached,  and  yet  they 
returned  readily  and  directly  from  their  excursions 
to  their  nests.  They  tlirove,  and  by  the  first  of 
Octoljer  had  increased  to  considerable  numliers. 
By  the  middle  of  CK?tober  they  wholly  disapijenred ; 
but,  in  the  early  jmrt  of  the  following  April,  indi- 
viduals of  this  si>ecies  were  observed  flying  alxiut 
the  window,  and,  as  soon  as  they  found  an  en- 
trance, sought  the  remains  of  their  old  nests,  and 
took  up  their  abode,  Tliey  remained  for  a  while, 
wlieu  their  nest  was  accidentally  injiured,  and  they 
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left.  Nothing  more  was  seen  of  them  tiD  after 
the  author's  retmn  from  his  sommer  vacation,  in 
the  middle  d  September,  when  a  nngle  female  of 
this  species  made  its  appearance.  In  their  inalnlitT 
to  obtain  an  entrance  through  the  closed  window, 
ther  had  evidently  built  a  new  nest  in  the  vicin- 
itv.  and  reared  their  broods. 

These  circumstances  indicate  that  the  intel- 
lectual powers  of  the  humble-bee  are  not  as  slight 
as  we  have  been  aocostomed  to  believe.  Here  in 
this  case,  from  October  to  April.  —  a  period  of  six 
monthly  —  had  these  bees  remained  dormant  in 
the  ground,  or  hidden  in  some  crevice,  and,  upon 
regaimng  their  activity,  had  not  only  remembered 
the  place  where  they  were,  but  had  sought  and 
found,  de^iite  the  many  difficulties,  their  last 
year's  nest.  That  these  individuals  were  from  the 
previous  year's  brood,  there  was  no  doubt,  as 
throughout  the  province  the  species  nowhere  else 
occurs,  peculiar  as  it  is  to  elevated  and  mountain- 
ous regions. 


UGHTHOUSE  ILLUMISASTS, 

At  the  meeting  of  the  London  society  of  arts 
held  on  March  10.  Mr.  £.  Price  Edwards  read  a 
report  of  the  experiments  on  lighthouse  illu- 
minants  made  at  South  Foreland  during  1884- 
85.  The  experiments  show  that  in  clear  weather 
all  the  lights  —  electric,  gas,  or  oil  —  were  too 
good,  and  that  for  merely  sending  an  effective 
beam  of  light  to  the  horizon  on  a  dark,  clear 
night.  DO  one  was  reaUy  better  than  the  other, 
although  it  should  be  said  that  the  electric  light 
used,  on  account  of  its  dazzling  brilliancy,  was 
regarded  as  a  nuisance  rather  than  otherwise  by 
mariners  in  the  near  neighborhood  of  South  Fore- 
land. It  is  quite  certain  that  for  clear  weather 
the  lower  powers  of  any  one  of  the  Uluniinants 
would  be  sufficiently  serviceable  for  the  require- 
ments of  the  mariner. 

The  oil  and  gas  lamps  were  rendereti  thus 
effective  by  superposing  one  upon  another  series 
of  flames.  It  was  found,  that,  in  respect  to  the 
adaptability  of  the  lights  for  ocoultations,— one  of 
the  rlistinctive  characteristics  used  for  lighthouses, 
—  gas  was  especially  available,  as  by  simply  turn- 
ing off  the  supply  an  occulta t ion  is  promptly  ]>n.>- 
duced  in  an  economic  and  an  effective  mnnnor  : 
whereas,  with  the  electric  or  oil  lamp,  the  ust*  of 
a  revolving  screen  was  found  mi^t  suitable.  For 
colored  sectors,  on  the  other  hand,  the  oUvtrio 
light  is  most  serviceable,  as.  on  account  of  its 
small  surface,  the  change  in  color  may  1k^  made 
more  abruptly. 

Tlie  general  results  of  the  observations  in  hazy 
weather  show  incontestably  that  a  single  electric 


light  greatly  excels  the  moit  powerful  oaorgn 
light  in  penetrating-power.  In  an  actual  fog  ti» 
electric  also  holds  its  own.  Hie  experience  of 
fogs  as  Sooth  Foreland  was  not  laiige,  bat  wm 
sufficient  tt>  furnish  available  oompariaons :  and  it 
was  proved  beyond  qneation  that  the  sngie  de^ 
trie  light  pierces  a  greater  depth  of  fog  than  the 
highest  power  avaHahle  of  either  ^as  or  oil,  but 
in  heavy  fogs  the  mariner  woold  not  derive  the 
slightest  advantage  from  any  of  the  li^ts  used. 
The  reccfded  distances  to  which  l%htB  were  Ci^ 
ried,  or  where  they  were  picked  up,  in  heaTj 
fogs,  range  mostly  from  seven  hondred  to  two 
thousand  feet :  and  the  superiority  of  the  electiic 
light  is  determined  by  penetrating  two  himdred 
or  three  himdred  feet  faither  than  the  gas  or  od 
light.  The  most  powerful  electric  lig:ht  was  shut 
out  on  one  occasion  at  fourteen  hundred  and  fifty 
feet,  on  another  at  fifteen  hundred,  jm^MiIut  at 
seventeen  himdred,  another  at  fifteen  hundred,  and 
another  at  thirteen  hundred  feet.  It  will  be  plain 
to  all  that  no  mariner  could  be  benefited  by  a 
light  which  was  not  visible  at  such  distances  from 
the  lighthouse :  and.  for  the  purpose  of  navigatioo, 
a  difference  in  the  visilnlity  of  the  lights  of  two 
or  three  htmdred  feet  is  of  no  value  whatever. 

One  fact  stands  out  prominently ;  viz.,  the 
greater  ratio  of  absorption  bj  the  fog  of  the  elec- 
tric rays  as  compared  with  that  of  the  gas  or  ofl 
rays.  Fortunately  for  the  electric  light,  as  shown 
at  South  Foreland,  it  possesses  a  large  reserve  of 
initial  intensity,  which  enables  it,  notwithstand- 
ing its  much  greater  proportion  of  loss  by  abscvp- 
tion  of  its  more  refrangible  rays,  to  penetrate 
farther  than  the  other  luminants.  With  three 
lights  of  equal  candle-power.  —  one  electric,  one 
gas.  one  oil.  —  exhibited  in  a  foggy  atmosphere, 
there  is  little  doubt  that  the  electric  will  be 
ecUpsed  at  a  much  shorter  distance  than  the 
lathers.  But  as  an  electric  beam  can  be  made 
so  much  more  intense  than  it  is  possible  to  make 
the  gas  or  oil  beam,  the  electric  light,  though 
heavily  hanilicappeil  by  its  competitors,  by  the 
very  superabundance  of  its  own  luminous  energy, 
may  be  made  to  penetrate  the  farther. 

Tlie  exi^riments  have  also  shown  clearly  that 
tlie  lights  from  gas  and  oil  are  very  much  alike 
in  illumining-powor :  indeeil,  under  some  condi- 
tions, the  oil-flames  seem  to  be  rather  the  better. 
They  liave  alsi>  shown  tliat  the  oil-lights  can  be 
suix»nH>^i  with  the  same  facility  as  the  gas- 
lights. As  yet,  no  oil-flame  has  been  brought  to 
enormous  size  of  the  lOS-jet  burner  ;  but,  as 


the 


this  enonuoiis  size  of  flame  is  not  required,  the 
difficult^'  Ls  of  no  great  c^>nseiiuence.  As  the  two 
lights  wore  shown  to  be  so  nearly  equal,  tfas 
<|uestions  of  convenience  and  economy  «^TinniiHt 
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the  givat.  r  iiitjHinanoe   in  comiection  with  their 
relative  th'  tit-  :\^  lighthouse  illuininants. 

The  filial  conclusion  of  the  experimenters  wa8» 
that,  for  the  ordinary  neeeesities  of  lighthouHe 
iUummation,  raineral  oil  is  the  most  suitable  and 
economical  illuminant,  and  that  for  aalienl  head- 
lands, important  land-faUs,  and  places  where  a 
very  powerful  light  is  required »  electricity  offers 
the  greatest  advantagee* 


METAL-WORK  OF  THE  BURMESE. 

BoTB  Burmans  and  Shans  are  expert  black- 
smiths, Bays  the  Journal  of  the  Society  of 
arte.  The  latter  forge  all  the  dtihH  (/native 
hatchets*)  us«»d  by  themaelres  antl  their  neigh- 
bors in  the  Hot  ha  valley  ;  and  they  annually  re- 
sort to  Bhamo,  and  the  villages  in  the  Kakhyen 
hills,  for  the  purpose  of  manufacturing  them. 
Tlieir  l>ellow8  are  of  the  most  primitive  stamp, 
consisting  of  two  segments  of  bamboo*  about  four 
inches  in  diameter  and  five  feet  long,  set  verti- 
cally, forming  the  cylinderst  which  are  open  alx)ve 
and  closed  below,  except  by  two  small  hainbxi 
tubes,  which  converge  and  meet  at  the  lire.  Each 
piston  conststs  of  a  bunch  of  feathers,  or  other 
soft  substance,  which  exi>ands  and  tits  tightly  in 
the  cylinder  while  it  is  being  forcibly  driven  down, 
collapses  to  let  the  air  f^ass  as  it  is  being 
iwn  up.  A  boy  perched  on  a  high  seat  or 
id,  works  the  two  pistons  alternately »  by  the 
sks  serving  aa  piston-roils.  Cliarcoal  is  used  for 
fuel. 

The  casting  of  large  and  small  articles  in  braas, 
bronze,  and  other  alloys » is  much  practised,  always 
adopting  the  method  known  as  a  cire  perdue. 
First  a  clay  model  is  made,  and  coated  with  bc'es- 
wax  to  the  thickness  of  the  intendeti  «-ast,  and 
again  covered  with  an  outer  akin  (two  inches 
thicks  of  clay  mixed  with  finely  choppe<J  straw; 
this  latter  c*mt  is  provided  with  funnel-like  holes, 
for  pouring  in  tlie  molten  metal,  at  intervals  of 
four  inches,  and  with  straw-holes  for  letting  out 
imprisoned  air.  Holes  are  also  provided  at  the 
bottom  for  the  escape  of  tlie  melted  wax. 


THE  GREAT  i^lLVER-MINES  OF  THE 
^^  WEST, 

^^^Valcable  indeed  have  been  the  scientific  re- 
^WKta  which  geology  has  incidentally  received 
M  tlirough  the  great  mining  undertakings  of  the 
H  west.  The  studies  of  von  Richthofen,  of  King, 
B  and  of  Zirkel,  on  the  rocks  of  the  Washoe,  have 
'      been  equally  welcome  to  geologists  at  home  mid 

abroad  as  cf^ntri buttons  to  the  general  principles 

of  their  science. 


The  imfiortance  of  a  thonnigh  and  detailed 
geological  investigation  of  regiona  poeseased  of 
great  mineral  wealth  is  at  once  apparent.  The 
geologist  may  aflfoi-d  the  prospector  and  the  capi- 
talist just  that  information  which  is  most  needed  : 
while,  in  turn,  the  shafts  and  tunnels  of  the  latter 
supply  him  with  sections  and  exposures  of  tlie 
rocks,  which  he  could  never  otherwise  hope  for. 
How  keenly  the  advantages  of  such  a  combina- 
tion are  appreciated  by  the  government  geological 
survey  is  abundantly  proven  by  the  recent  elabo- 
rate monographs  by  Becker  on  the  geology  of  the 
Comstock  Lode,  and  by  Irv^ing  on  the  co])per* 
bearing  rocks  of  Lake  Superior  ;  while  others  of 
a  similar  nature  are  now  in  course  of  preparation 
on  the  silver  districts  of  Eureka  and  LeadvLlle  by 
Messrs.  Hague  and  Emmonn,  Nor  may  we  pass 
without  mention,  in  this  connection,  the  extreme- 
ly irajjortant  contiibution  recently  made  by 
Messrs.  Hague  and  hidings  to  wliat  we  know  of 
the  influence  of  heat  and  pressure  in  conditioning 
the  structure  of  an  eruptive  rock.  No  such  con- 
clusive evidence  that  the  holocrystalline  struc- 
ture of  an  igntM-ius  mass  depends  ujwn  the  slow- 
ness with  which  it  solidifies,  had  ever  before  been 
discovered  as  that  which  they  found  in  the  micro- 
scopic study  of  the  rocks  displayed  in  the  hundred 
and  eighty  uules  of  shafts  and  galleries  at  the 
ComgtcK?k.* 

But  the  value  of  such  technical  papers  can  at 
most  be  appreciates!  only  by  a  few.  Specialists 
m  the  same  field  of  scientific  inquiry,  or  the  pros- 
pector or  miner  who  ccmsults  them  in  hope  of 
some  practical  suggestion,  will  be  their  only  read- 
ers, even  though  the  results  which  they  contain 
are  broad  and  far-reaching  in  their  significance. 

Nevertheless  there  is  connected  with  the  de- 
velopment of  a  vast  mining  industry  very  much 
to  awaken  a  popular  interest.  Tlie  accidental  dis- 
covery of  rich  mineral  treasures  in  the  heart  of  a 
mountain  wilderness :  the  nishing  thither  in 
hordes  of  men  of  every  type,  all  eager  to  secure 
the  largest  prize  ;  the  human  ingenuity  and  energy 
disx>layed  in  overcoming  the  vast  olistacles  which 
nature  has  plact^  in  the  way  of  trfms|X)rtation  ; 
the  story  of  successes  and  disappointments,  of 
fortunes  made  and  lost,  — ^  all  tliis  gives  scope  for 
tlie  display  of  the  strongest  humaa  passions, 
and  contains  the  elements  of  a  tale  whose  truth  is 
more  romantic  and  more  exciting  than  fiction. 
In  a  volume"  quite  diflferent   in  its  character 

i  Buiiedn  iVo.  M  of  the  U.  S,  fffoloffical  »un*ey.  Od  tbe 
deTelopmeot  of  crjatAlllzfttion  in  tbe  Igneou*  rock«  oC 
W&«Uoe,  Ner»d«. 

•  Mon&grapha  of  the  U.  S.  geological  furt^et/.  Vol.  Iv. 
Camstoek  mining  4U»d  mlu«ra,  hj  Eliot  Lord  ;  vol.  rU. 
SHver  le*d  d«po«lt«  of  Eureka,  by  J,  S.  Cchtib.  Wmiliici^ 
ton,  18S8, 1«H,    4\ 
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from  the  other  monographs  which  haTe  thus  far 
emanated  from  the  geological  surrey,  Mr.  Lord 
has  given  an  extremely  interesting  story  of  the 
discovery  and  development  of  what  is  doubtless 
the  richest  mineral  lode  in  the  world,  as  well  as  a 
vivid  picture  of  the  life  in  the  town  which  sprung 
up  with  such  surprising  rapidity  beside  it.  The 
book  is  one  which  can  but  be  read  with  enjoy- 
ment and  profit  by  all,  no  matter  what  their  idea 
is  of  the  proverbial  dryness  of  government  reports. 

On  the  15th  of  May,  1849,  William  Prouse,  a 
young  Mormon,  travelling  up  Carson  valley, 
made  the  first  discovery  that  gold  existed  in  what 
is  now  western  Nevada.  The  region  is  a  barren 
desert,  occupying  the  eastern  slopes  of  the  Ck>r- 
diUeras,  too  arid  to  support  more  than  the  barest 
vestiges  of  life ;  and  yet  the  report  of  the  few 
grains  of  yellow  dust  discovered  there  by  Prouse 
was  sufiScient  to  attract  into  it  hosts  of  eager  men 
from  already  overcrowded  California.  For  ten 
years  prospecting  went  on  in  and  about  what  was 
early  named  Gold  Cafion,  with  varying  success. 
Sands  were  washed  for  gold  with  profit  in  many 
places,  but  no  one  as  yet  suspected  the  mine  of 
wealth  which  lay  at  their  very  door.  In  June, 
1869,  Henry  Comstock,  a  Canadian  miner,  secured 
a  claim  on  the  side  of  Sun  Peak  (now  Mount 
Davidson),  and  thus  impressed  his  name  forever 
on  the  richest  silver-lode  ever  opened.  Still  it 
was  supposed  that  only  gold  was  to  be  foimd,  un- 
til a  fortunate  assay  of  some  of  the  black  gangue, 
which  the  miners  had  always  thrown  away  as 
worthless,  showed  that  it  contained  $8,000  in  sil- 
ver and  $876  in  gold  to  the  ton.  From  this  dis- 
covery (July,  1859)  the  development  of  the  real 
richness  of  the  Comstock  may  be  said  to  date. 

Nothing  more  was  needed  to  start  a  vast  tide  of 
emigration  from  California  to  the  Washoe.  Over 
the  almost  impassable  mountain-trail  struggled, 
in  the  early  spring  of  1860,  the  wild  rushing  mass 
of  humanity,  without  proper  food  or  clothing. 
Freight-transportation  was  almost  impossible,  and 
into  the  desert  they  hurried,  with  no  thought  but 
to  be  first  at  the  pile  of  treasure  which  all  ima- 
gined must  be  awaiting  them. 

For  a  picture  of  the  wild  life  of  the  mining- 
camp  ;  of  the  endless  litigation  over  claims  ;  of  the 
rapid  growth  of  camp  to  town,  and  of  town  to 
city,  as  the  mines  developed  ;  of  the  almost  super- 
human feats  of  energy  and  endurance  in  strug- 
gling with  fire  and  water  and  in  competition  with 
each  other,  —  we  must  refer  the  reader  to  the 
work  itself.  The  lode  proved  richer  at  every 
point  than  the  most  sanguine  prospector  had  at 
first  imagined.  Millions  were  spent  for  machinery 
and  in  draining  and  ventilating  the  mines,  and  yet 
the  supplies  of  riches  seemed  endless^ 


In  1869  a  railroad  was  actually  constmcted  to 
this  mountain  fastness ;  and  just  about  this  time 
the  mines,  which  had  been  increaaingly  produc- 
tive for  ten  years,  showed  their  first  Bigns  of  ex- 
haustion.   Many  of  the  old  ore-bodies  had  almost 
ceased  to  produce.    In  1872  a  panic  in  Washoe 
mining-stocks  ensued,  which  caused  them  again, 
to  change  hands  and  as  rapidly  to  faring  fartime 
to  their  possessors.     In  1878  was  discovered  th^ 
so-called  '  Big  bonanza.'    No  other  such  enormous 
mine  of  wealth  has  ever  been  uncovered  in  the* 
earth's  crust.    The  shafts  were  sunk  lower  ami 
lower,  but  the  ore  only  seemed  to  increaae  in  ricl^~ 
ness  with  the  depth.    The  silver  production  of  tike 
lode,  which  was  fourteen  millions  in  1866,  and 
six  miUions  and    a   half  in  1870,    rose  to  over 
thirty-eight  millions  in  1876. 

But  of  the  details  of  this  wonderful  tale  there 
is  no  space  to  enter  here.  For  its  romance  and  its 
fact  alike  we  must  refer  the  reader  to  the  rivid 
descriptions  and  the  statistical  tables  of  Mr.  Loid. 

The  work  of  Mr.  Curtis  on  the  silver  depootB  of 
Eureka,  which  lies  to  the  eastward  of  the  Ckun- 
stock  Lode,  in  central  Nevada,  is  altogether  differ* 
ent  in  its  aim  and  scope  from  that  of  Mr.  Lofd. 
It  is  no  story  of  mining  and  miners,  but  a  clear 
discussion,  from  an  engineer's  point  of  view,  of 
the  nature  and  origin  of  the  deposits,  and  an  ac- 
count of  the  methods  by  which  they  are  worked. 
Only  enough  geology  is  borrowed  from  the  forth- 
coming report  of  Mr.  Arnold  Hague  to  make  tite 
occurrence  of  the  ore  intelligible. 

The  deposits  are  large,  irregular  masses  embed- 
ded in  a  limestone  of  Cambrian  age.  This  is  ac- 
companied by  other  limestone  and  quartzite  beds 
of  the  same  and  later  age,  and  by  acid  eruptive 
rocks.  The  ores  are  mainly  sulphurets  of  lead 
and  silver,  the  former  of  which,  however,  has 
been  oxidized  down  to  a  certain  depth.  The  de- 
posits occupy  caverns  in  the  limestone  which  they 
never  completely  fill. 

The  author  thinks  it  probable  that  the  rods 
were  first  disturbed  by  dynamic  forces,  which 
crushed  the  limestone  more  than  it  did  the  other 
beds.  Into  this  penetrated  heated  alkaline  solu- 
tions, coming  from  below,  which  deposited  the 
silver  and  lead  sulphides  as  soon  as  the  conditions 
of  heat  and  pressure  necessary  for  their  solution 
were  removed.  There  seems  to  be  no  evidence 
that  the  ore  was  derived  in  any  way  from  the  sur- 
rounding rocks.  The  only  reason  why  it  is  found 
in  the  limestone  is  because  the  more  shattered 
condition  of  this  rock  offered  more  opportunity 
for  the  circulation  of  the  mineral  solutions.  The 
author  also  thinks  that  the  cavities  now  occupied 
by  the  ore  did  not  exist  before  its  deposition, 
but  that  they  were  formed  by  a  removal  of  the 
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limestone  simultaneously  with  the  precipitatiou 
of  the  metaUic  saltB. 

In  chapter  vi.  a  veiy  interesting  compariscjn  is 
drawn  between  the  silver- lead  depoeits  of  Eureka 
and  those  of  Leadville  and  other  localities  in 
America  and  Europe,  but  no  exact  counterpart 
of  these  remarkable  ore-bodies  is  anTTwhere  dis- 
covered, 


SEWERAGE  AND  HEALTH. 

Mr.  Ebwin  F.  Smith,  in  the  iVnnual  report  of 
the  Michijcan  Btate  board  of  health,  has  aliown 
the  beneficiiLl  effects  of  thorough  sjBtems  of 
sewerage  on  the  health  and  mortality  of  cities. 
The  work  is  based  upon  a  large  amouut  of  data, 
chiefly  drawn  from  European  citiea  owing  to  the 
paucity  and  imperfection  of  American  atatisticg. 
The  author  accepts  the  system  of  water-carriage 
as  altogether  the  safest  and  best.  A  compajison 
of  fifteen  large  cities  without  sewerage,  with  as 
many  sewered,  shows  a  remarkable  difference  in 
mortality.  Thus  in  the  flrnt  series  the  average 
death-rate  was  35.8  per  thousand  inhabitants, 
while  in  the  latter  it  was  only  2G.  One  of  the 
most  striking  instances  is  that  afforded  by  Chicago, 
where  the  death-rate  has  fallen  off  from  37.91  to 
21.40,  with  the  use  of  good  water-sewerage.  In 
the  majority  of  cases,  like  resuUs  have  been  ob* 
Berved,  and  in  only  a  few  has  the  mortality  re- 
mained unchanged.  In  England  the  decrease 
within  late  years  in  general  mortality  has  been, 
perhaps,  most  noticeable,  and  in  no  country  does 
sewerage  receive  greater  attention.  Most  espe- 
cially is  there  a  direct  connection  observed  l»etween 
good  sewerage  and  typhoid-fever  and  cholera. 
In  Mimich  the  mortality  from  the  former  of  these 
causes  has  decr<3as4EHi  from  L82  to  .17  per  each 
thousand  inhabitants.  In  Berlin,  since  1879,  the 
typhoid  mortality  has  fallen  off  two-thirds ;  and 
it  was  further  found,  that,  out  of  every  43  non- 
sewered  bouses,  there  was  one  death,  as  against 
187  houses  that  were  sewered.  New  York  and 
Brooklyn  have  the  best  water-supply  and  general 
iewerage  system  of  any  of  our  large  cities,  and 
Uie  death-rate  from  typhoid-fever  has  been 
correspondingly  low,  —  in  New  York,  during  the 
last  decade,  only  .28  ;  and  in  Brooklyn,  .15.  Con- 
trasting these  flgnres  with  those  of  some  large 
non-sewered  cities,  a  remarkable  difference  is  ap- 
parent. In  Palermo  and  Turin,  with  defective 
water^applies,  the  deaths  from  this  cause  were  as 
many  as  1.3  and  ,3.  In  St.  Petersburg,  without  any 
proper  disposition  of  sewage,  the  mortality  was 
1.06  in  \ms,  and  .93  in  1884.  •  It  may  be  well  to 
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mention,  that,  in  general,  Bussian  mortality  is 
frightfully  high,  in  some  provinces  reaching  62 
per  thousand.  With  cholera  similar  results  bring 
the  conclusions  that  un&eweretl  cities  suffer  se- 
verely, while  sewered  cities  escape,  and  that  locali- 
ties subject  to  typhoid -fever  are  the  ones  likely  to 
be  visited  by  cholera.  This  last  is  especially  sig- 
nificant, and  lie  hooves  the  earnest  attention,  at 
the  present  time,  from  American  cities  where  the 
known  typhoid  mortality  is  great.  As  regards 
diphtheria,  the  author  concludes  from  the  study 
of  abundant  data  that  there  is  no  direct  relation 
between  them.  Finally,  the  author  concludes  that 
"it  is  entirely  within  bounds  to  say  that  the 
general  introduction  of  proper  sanitary  measures, 
meaning  thereby  the  provision  of  an  abundant 
supply  of  pure  water  and  the  proper  disposal  of 
excreta,  would  reduce  the  annual  loss  in  the 
United  States  from  one  single  cause,  the  pre- 
ventable typhoid-fever,  in  money  value,  at  least 
$25,000,000  a  year, — enough,  in  the  course  of  a 
few  generations,  to  sewer  every  city  and  village 
from  the  Atlantic  to  the  Pacific." 


ABBOT'S  SCmyTIFIC  THEISM. 

Dr.  Abbot*s  purpose  is  to  expound  a  theory  ac- 
cording to  which  tlie  universe  is  the  direct  mani- 
festation of  the  indwelling  thought  of  €iod,  —  •*  a 
universe  hi  which  the  adoring  Kepler  might  well 
exclaim  in  awe  imsjjeakable,  *  O  God  I  I  think 
Thy  thoughts  after  Thee/  —  a  universe  which  is 
the  eternally  objectUied  Divine  Idea,  illumining 
the  human  intellect,  inspiring  the  human  con- 
science, warming  the  human  heart"  (p.  214). 
This  theory  he  regards  as  the  beet  expression  of 
the  outcome  of  scientific  thought,  and  he  accord- 
ingly seeks  to  present  his  doctrine  in  close  rela- 
tion to  the  facts  of  scientilic  exix*rience.  Science, 
namely,  discovers  in  the  world  objective  relations, 
and  finds  these  relations  united  in  more  or  less 
completely  understood  groups  or  systems;  science 
therefore,  thinks  Dr.  Ablx»t,  properly  concludes 
that  the  world  as  a  whole  must  be  one  rationally 
comprehensible  system  of  relations.  But  a  com- 
prehensible system  of  relations  is,  he  affirms,  in- 
conceivable ajmrt  from  an  intelligence  that  creates 
tlie  system  or  that  expresses  itself  in  this  system  ; 
hence  the  world  mu^t  not  only  be  inteUigible,  but 
intelligent ;  and  therefore  **  the  univeroe perse  is 
an  inhnite  st*lf -consciousness "  (p,  155).  This,  in 
the  briefest  summary,  is  Dr.  Abbotts  positive  doc- 
trine, 
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Nobody  with  the  slightest  knowledge  of  the  an- 
nals of  human  thought  ought  to  hesitate  con- 
cerning where  such  a  doctrine  historically  belongs, 
what  line  of  philosophic  tradition  it  represents, 
and  upon  what  genend  considerations  it  must  in- 
evitably found  itself,  in  case  it  gets  any  sound 
foundation  at  all.  It  is  the  well-known  idealism 
of  Plato,  the  immanent  teleology  of  Aristotle,  the 
doctrine  that  the  continental  schools  of  modem 
philosophy  have  from  the  first  labored  to  compre- 
hend, and  to  establish  upon  a  modem  foundation, 
the  doctrine  par  excellence  of  post-Kantian  ideal- 
ism in  Germany,  and,  in  general,  the  contention 
of  objective  idealism  everywhere :  this  it  is  that 
Dr.  Abbot's  book  has  somehow  to  present  to  us, 
and  that  every  serious  philosophic  student  would 
surely  rejoice  to  find  helpfully  expounded  and 
defended,  with  any  new  shading  or  emphasis,  and 
with  any  new  and  significant  method  of  proof. 
To  the  consistent  believer  in  this  objective  ideal- 
ism, the  novelty  of  Dr.  Abbot's  argument  must 
therefore  lie — not  in  the  main  doctrine  itself, 
which  we  all  know  so  well  and  have  toiled  over  so 
frequently,  but  in  the  form  of  the  demonstration. 
We  all  are  aware  that  science  does  undertake  to 
know  a  real  world,  full  of  relations,  and  rationally 
intelligible  ;  and  all  philosophical  idealists  of  any 
significance  whatsoever  have  been  interested, 
ever  since  there  were  any  sciences  of  experience, 
in  proving  at  least  two  theses  :  1°,  that  these 
sciences,  in  their  assurance  of  the  objective 
reality  and  thorough-going,  rational  intelligibility 
of  the  world,  are  absolutely  and  demonstrably 
right ;  and,  2°,  that  this  right  assiirance,  properly 
interpreted,  makes  of  this  real  world  of  science 
nothing  more  nor  less  than  the  expression  of  an 
absolute  inteUigence,  i.e.,  of  an  infinite  spirit. 
This  effort,  we  insist,  all  idealists  of  any  signifi- 
cance have  made,  in  their  way  and  measure,  from 
the  first.  Dr.  Abbot  will  therefore  be  greeted  by 
idealists  as  a  welcome  ally,  if  he  adds  a  significant 
argument  of  his  o\nti. 

As  to  his  positive  achievements,  however,  in 
this  main  imder taking,  we  feel  no  small  disap- 
pointment. The  link  between  that  objective  in- 
telligibility of  things  which  science  postulates, 
and  that  objective  conscious  intelligence  in  things 
which  Dr.  Abbot,  like  all  other  objective  idealists, 
wants  to  demonstrate,  is  a  link  that  philosophy  is 
bound  to  find  if  it  can,  but  that  cannot  possibly 
be  found,  as  Dr.  Abbot  at  first  undertakes  to  find 
it,  by  any  bare  experience  of  the  facts  of  nature. 
The  whole  historical  outcome  of  the  philosophy 
of  experience  has  shown  that,  and  Dr.  Abbot 
helps  his  case  no  whit  by  such  scholasticism  as  he 
later  employs,  at  the  top  of  p.  151,  where,  having 
previously  told  us  that  scientific  experience  shows 


or  postulates  the  tmiverse,  or  the  Belf-exuteiit, 
to  be  '  infinitely  intelligible,'  he  goes  on  thus : — 

'*That  which  is  self -existent  must  be  sdf- 
determined  in  all  its  attributes ;  and  it  ooald  not 
possibly  determine  itself  to  be  intelli^ble  unless  it 
were  likewise  intelligent.  Self-existent  intelligi- 
bility is  self -intelligibility,  and  self-intelligibilitj 
is  self-intelligence;  or  that  which  intelligibly 
exists  through  itself  must  be  intelligible  to  itself, 
and  therefore  intelligent  in  itself." 

All  this,  regarded  as  mere  .assertion,  may  be 
true,  and  in  fact  the  present  reviewer  does  most 
potently  and  powerfully  believe  it,  although  he 
holds  it  not  fitting  that  it  should  be  thus  set  down ; 
for,  thus  set  down,  this  kind  of  objective  idealism 
is  like  sweet  beUs  jangled,  out  of  tune  and  harsh. 
But  regarded  not  as  bare  assertion,  but  as  argu- 
ment, the  statements  as  quoted  take  the  form  of 
an  arrant  scholasticism,  and  can  convince  nobody. 
Our  author,  in  fact,  only  feeU  the  connection  be- 
tween the  objective  inteUigibility  that  science 
postulates,  and  the  objective  intelligence  that 
philosophy  seeks  to  demonstrate.  He  states  this 
his  feeling  sometimes  as  a  sort  of  vague  inductive 
argument,  to  the  effect  that  one  has  never  found 
any  thing  but  intelligence  actually  capable  of 
making  intelligible  systems  of  things ;  and  some- 
times as  a  scholastic  rambling  from  the  word 
*  intelligible '  to  the  word  *  intelligent,'  through 
various  intermediate  terms.  In  either  form,  how- 
ever, the  argument  is  unphilosophical  and  an- 
tiquated. The  objective  intelligibility  of  the 
world  does  indeed  enable  us  rationally  to  conclude 
that  the  world  contains  objective  inteUigence ; 
but  we  cannot  so  conclude  through  a  mere  induc- 
tion, which  would  at  once,  like  the  old  forms 
of  the  design  argument,  fall  a  prey  to  i)erfectly 
obvious  sceptical  objections ;  nor  yet  may  we 
argue  by  means  of  a  multitude  of  scholastic 
terms,  and  hope  in  that  way  to  accomplish  our 
purpose.  We  must  take  a  little  more  trouble  in 
pliilosophy  than  this.  We  must  tread  in  certain 
paths  of  critical  argument  that  Dr.  Abbot,  with 
all  liiB  idealistic  enthusiasm,  has  studiously  and 
very  unphilosophically  avoided,  although  many 
of  them  are  very  old  facts  in  the  liistory  of  ideal- 
ism. 

Space  has  forced  us  to  be,  wo  may  fear,  even 
discourteously  brief  in  these  remarks  upon  Dr. 
Abbot's  positive  d<K*trine  ;  but,  as  to  his  liistorical 
and  critical  introduction  to  this  doctrine,  we  de- 
spair of  doing  more  than  to  suggest  either  its 
scope,  or  the  thoughts  that  arise  iu  us  as  we  read 
it.  Dr.  Abbot  is,  on  the  whole,  so  tlioughtful,  so 
enthusiastic,  so  readable  in  spite  of  his  termi- 
nology, so  devout,  so  high-mindenl,  so  terribly  in 
earnest,  that  it  seems  wicked  impiety  to  say  what 
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!  fancy  that  nearly  every  reader  of  moderately 
acquaintance  with  the  history  uf  thought 
will  feel  in  going  over  this  earlier  portion  of  Dr. 
Abbot's  lK)ok.  Here  is  a  scholar  of  undoubted 
learning  and  ability^  who  has  himself  a  doctrine 
to  advance^  thatt  however  he  tries  or  fails  to  prove 
it,  can  only  be  described  aa  the  ancient  objective 
idealism  of  the  whole  Plati>nic  tradition  in  philoso- 
phy. He  q^ends  half  his  volume,  however,  in  a 
Solent  denunciation  of  all  idealists,  whose  method, 
he  ia  convinced,  could  only  lead  logically  to  some- 
thing known  aa  sohpaiam.  He  sets  over  against 
them,  aa  an  example  for  their  better  instruction, 
the  progressive  realism  of  science,  with  itis  as- 
mirance  that  the  world  is  there  4ind  is  compre- 
hensible, once  for  alb  With  this  assurance,  he 
thinks,  philosophy  must  be  set  out,  or  else  it  must 
remain  fruitless  dreaming,  Tlie  third  alternative, 
however^  the  simple  and  obvious  truth  that  phi- 
kMophy  leets  neither  upon  an  acceptance  nor  upon 
a  rejection  of  such  assumptions  aa  thia  one,  Dr. 
Abbot  utterly  forgets.  Philosophy  is  in  fact,  at 
the  very  start,  an  effort  to  comprehend  these  as- 
sumptxonBoflifeand  of  science,  and  therefore  can- 
not possibly  begin  by  simply  taking  them  as  they 
are,  unquestione<l,  juj»t  as  it  cannot  possibly  begin 
by  casting  them  aside.  It  is  highly  comical,  there- 
fcnne,  to  find  an  accomplished  philoHophical  student 
protesting  against  all  writers  who  have  ever  asked 
hmt^  an  individual  cousciousneas  can  know  a  real 
world,  and  replying  to  their  queries  by  the  simple 
repetition  of  his  i>er8onal  assurance  that  we  do 
kn»w  an  external  world,  \Mint,  then,  is  philoso 
phy  there  for,  if  not  to  answer,  first  of  all.  just 
the  qut^ion.  How  f  where  common  sense  has  con- 
tented itself  with  a  bare  that  f  How  can  a  thinker 
of  Dr,  A  bust's  experience  be  ignorant  of  this  funda- 
mental distinction  l^etween  phDosoiJhizing  about 
life,  and  living  apart  from  philoBophy  ?  Life 
makf»  aseumptions,  and  phOosophy  critically 
analyzes  them  :  and  that  is  precisely  the  cardinal 
point  of  difference  in  question.  Now,  emi)irical 
aeientiHc  investigation  as  such  is  just  one  form, 
though  a  i-ery  highly  develojied  form,  of  living. 
It  therefore  does  not  reflect  upon  its  own  presup- 
poeitiona.  Why  should  it  V  But  philosopliizing  is 
coming  to  self -consciousness  about  the  foimdation 
of  your  presuppositions.  This  work  of  merciless 
Inflection  must  of  course,  in  the  beginning,  take 
upon  itself  the  sceptical  form.  Nothing  is  sacred 
to  it :  it  is  cold,  dry,  passionless,  in  spirit  and  in 
method.  Yet  its  ultimate  aim  is  not  negation, 
nt)r  yet  scepticism,  but  clear  consciousness,  and 
nothing  U'BS  tlmn  clear  consciousness.  Nobody  is 
amd  to  purstie  such  un  investigation  unless  he 
\  fto  dlapTsed  ■  but  for  a  profe«aional  phUo^iopher 
himself  to  api)ear  before  us,  ridiculing  the  very 


business  of  his  art  as  necessaT0y  worthless,  pro- 
duces a  strange  impression.  It  is  as  if  a  pi:>et 
should  begin  by  assuring  us  that  all  verse  is  a 
vain  show  and  a  wicked  distortion  of  facts.  Yet 
what  else  is  all  this  introductory  philippic  of  Dr, 
Abbof  s  but  an  abuse  of  the  philosophers  of  former 
ages  for  having  tried  to  philosophize?  **The  first 
objection  to  phenomenism,"  he  writes,  '*  is  that 
science  is  actual  knowledge  of  a  noumenal  uni- 
verse, and  therefore  refutes  by  its  bare  existence  " 
phenomenism  (p.  79).  **  Nouraenism,"  on  the  other 
hand,  "  is  the  only  just  and  philosophical  interpre- 
tation of  the  scientific  method"  (p,  127).  The 
scientific  method,  moreover,  is  '*the  true  and  only 
organon  for  the  discovery*  of  truth ;  and  the  pr<x»f 
of  its  validity  is  the  rapid  progress  of  actual  dis- 
covery •''  (p.  62).  However,  after  all,  »'  the  truth 
of  perception  cannot  be  logically  proved,"  as  Dr. 
Abbot  witli  charming  simplicity  remarks  on  p. 
180,  adding,  **  But  if  the  wonderful  intTease  of 
human  knowledge  by  the  use  of  the  scientific 
method  l*e  not  verification  of  the  original  scien- 
tific h>ix»the8is  [i.e.,  of  tlie  existence  of  a  nou- 
menal world],  then  there  is  no  such  thing  as 
verification,  and  all  human  knowledge  is  a  melan- 
choly lie."  These  renoarks  are  sufficient  of  them- 
selves to  characterize  Dr.  Abbot's  not  uncommon, 
but  highly  amusing  state  of  mind.  His  philoso- 
phy thus  rests  upturn  two  assertions,  whereof  the 
one  is  the  statement  that  no  truly  fundamental 
philosophical  reflection  is  needed  at  all,  sini-e  '  the 
actual  existence '  of  science  is  a  sufilciently  funda- 
mental basis  for  our  beliefs  ;  while  the  other  is  the 
equally  interesting  statement  that  no  fundamental 
philosophy  is  even  possible,  since  **the  truth  of 
perception  cannot  be  logically  proved.''  The  out- 
come of  these  two  assertions  of  the  uselessness 
and  the  impossibility  of  philosophy,  is  something 
that  calls  itself  a  *  philosophy  of  science,'  and 
that  announces  itself  as  destined  to  revolutionize 
human  tliought  about  these  matters.  Its  culmina- 
tion in  the  vReligion  of  science,'  a  truly  t:)eautifu] 
and  pious  doctrine,  for  which  of  course  it  can 
give  no  sort  of  fundamental  reason,  we  have 
already  seen.  In  fine,  then,  Dr.  Abbot's  lKx>k 
gives  us  the  positive  theory  tliat  the  objective 
idealists  of  the  past  discovered,  held,  and  tried  in 
a  critical  and  thorough-going  way,  to  demonstrate. 
This  theory  Dr.  Abbot  himself  maintains  by  some 
very  halting  empirical  arguments,  and  by  a  few 
acholiistic  word-puzzles.  Those  objective  idealists 
of  tlie  past,  however,  he  meanwhile  fiercely  up- 
braids, for  that  they,  the  wretches,  in  their 
tediously  critical  fashion,  actually  tried  to  get  to 
the  bottom  of  things,  tn  tUscover  fundamental 
principles,  and  even  to  demonstrate  with  philo- 
sopliical  thoroughnesB  their  positive  doctrine  and 
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his.  The  philosophy  of  the  future  will  not  act  as 
they  did,  will  cease  to  reflect  upon  the  scientific 
assumptions,  will  take  them  merely  on  faith,  with 
a  few  hints  ahout  the  insanity  of  inquiring  into 
them,  and  with  a  little  melancholy  contemplation 
of  those  dark  ages  when  men  used  even  to  ask 
fundamental  questions.  In  brief,  the  philosophy 
of  the  future  will  not  philosophize. 

Devotion  and  enthusiasm  in  the  presence  of  the 
greater  questions  of  religion  and  science  are  so 
rare  that  one  rejoices  to  find  any  one  so  enthusi- 
astic and  devout  as  Dr.  Abbot.  But  when  he 
undertakes  to  discuss  the  philosophic  questions 
proper.  Dr.  Abbot,  by  his  ferocious  denunciation 
of  the  whole  past  course  of  modem  thought,  re- 
minds us  of  a  certain  newspaper  musical  critic, 
whose  abuse  of  all  the  better  concerts  that  he 
chances  to  attend  we  often  have  read  with  huge 
delight.  The  critic  in  question  is,  namely,  by  the 
will  of  an  evil  fortime,  as  accomplished  and 
scholarly  a  musician  as  many  years  of  toil  could 
produce.  Unhappily,  however,  it  chances,  that, 
by  the  will  of  God,  his  nature  was  so  constituted 
that  he  hates  music.  The  sorrows  of  this  man  are 
hard  to  conceive.  Josiah  Royce. 


STOKES'S  LECTURES  ON  LIGHT 
The  singular  origin  of  these  courses  of  lectures 
was  described  in  this  journal  (vol.  iii.  p.  765)  in 
the  review  of  the  first.  Though  by  the  same 
author  as  the  first,  the  subjects  treated  are  far 
more  generally  understood  by  the  ordinary  reader 
of  scientific  literature,  and  consequently  hardly 
admit  of  such  original  treatment  as  characterized 
the  former  book.  Of  the  four  lectures  here  given, 
the  first  treats  of  phosphorescence  and  fluores- 
cence; while  the  remamder,  with  the  exception 
of  a  portion  of  the  second  lecture,  which  relates 
to  the  rotation  of  the  plane  of  polarization,  is 
devoted  to  spectrum  analysis  and  its  revelations. 
Perhaps  the  most  interesting  passage  to  the  scien- 
tific reader  occurs  on  p.  45,  relating  to  the  au- 
thor's claims  as  an  original  discoverer  of  the 
principles  of  spectrum  analysis.  Tlie  warm  dis- 
cussions to  wliich  this  topic  have  given  rise  are 
numerous,  and,  as  is  well  known,  some  of  the 
most  eminent  English  writers  have  attributed  the 
priority  of  the  discovery,  without  restriction,  to 
Stokes,  leaving  for  Kirchhoff,  beyond  credit  for 
an  independent  discovery,  only  the  honor  of  hav- 
ing extended  the  metliod  to  the  detection  of  ele- 
ments in  the  sun  other  than  sodium.  Tlius  Tait, 
in  his  *  Recent  advances  in  physical  science,'  and 
Sir  William  Thomson,  in  the  President's  address 

Burnett  lectures  on  light.  Second  course,  on  light  as  a 
means  of  investigation.  By  Qeoroe  Gabriel  Stokes. 
London,  Macmillan,  1885.    ai*. 


(Brit,  ass,  rept.,  1871).  It  was  the  latter  which 
called  out  Zdllner's  vig<»ioos  retort  and  arraign- 
ment of  English  men  of  science  in  the  introduc- 
tion to  his  'Ueber  die  natnr  der  cometen.'  In 
this  passage,  after  describing  Foucault*8  obeerra- 
tions  on  the  spectrum  of  the  electric  arc,  the 
author  says,  '<0n  this  ground,  it  aeemed  tome 
that  the  substance  which  exercised  the  selective 
absorption  in  Foucault's  experiment  must  be  free 
sodium.  This  might  conceivably  be  set  free  from 
its  compounds  in  the  intense  actions  which  go  on 
in  the  sun  or  in  the  electric  arc  ;  but  I  had  not 
thought  that  a  body  of  such  powerful  affinities 
would  be  set  free  in  the  gentle  flame  of  a  spirit- 
lamp,  nor  perceived  that  the  fact  of  that  flame's 
emitting  light  of  the  definite  ref  rangibility  of  D, 
entails,  of  necessity,  that  it  should  absorb  light 
of  that  same  ref  rangibility." 

In  a  recent  paper  by  Prof.  S.  L  Smith  (^im. 
mag,  nat,  hist)  on  the  decapod  (crabs,  lobsters,  etc.) 
crustaceans  from  the  Albatross'  dredgings  in  the 
North  Atlantic,  there  are  some  interesting  points 
brought  out  regarding  the  deep-water  fauna.  An 
unusually  large  number — a  third — of  all  the 
species  of  decapods  obtained  were  from  depths 
greater  than  one  thousand  fathoms,  and  many  of 
the  species  were  remarkable  for  their  large  size. 
Specimens  of  one  brachyuran  had  the  carapace  five 
inches  long  and  six  broad,  while  others  of  an 
anomuran  were  yet  larger,  the  outstretched  1^ 
measuring  over  three  feet  in  extent.  Not  only 
were  there  many  large  species,  but  there  was  an 
apparent  absence  of  all  small  species.  Their  color 
was  also  found  to  be  very  characteristic.  A  few 
species  were  apparently  nearly  colorless,  but  the 
great  majority  were  of  some  shade  of  red  or 
orange,  and  there  was  do  evidence  of  any  other 
bright  color.  Of  twenty-one  abyssal  species, 
eight  possessed  normal  black  eyes,  two  had  ab- 
normally small  eyes,  three  had  eyes  with  light- 
colored  pigment,  while  of  the  rest  the  function 
was  doubtful.  Of  five  species  from  below  two 
thousand  fathoms,  one  had  normal  well-developed 
eyes,  and  the  others  small,  imperfect,  or  doubtful. 
From  these  facts,  in  connection  with  others,  the 
author  concludes,  that,  despite  the  objections  of 
physicists,  some  light  probably  penetrates  even 
beyond  two  thousand  fathoms  ;  and  he  thinks, 
from  the  purity  of  the  water  in  mid-ocean,  light 
might  reach  this  depth  as  readily  as  to  five  hundred, 
or  even  two  hundred,  nearer  shore.  However,  he 
finds  that  there  is  an  undoubted  tendency  towards 
radical  modification  or  obliteration  of  the  normal 
visual  organs  in  deep-water  species.  The  large  size 
and  small  number  of  eggs  were  also  observed  as  a 
marked  characteristic  of  many  deep-sea  decapods. 


FRIDAY,  APRIL  W,  1880. 


COMMENT  AND  CRITICISM, 

ABDmONAL  AKOUMENT  for  tlie  preservation 
I  caie  of  the  levees  of  the  lower  Missiissiijpi  is 
affonied  in  an  unexpected  way.  For  inanj  years 
great  damage  to  Block,  and  human  discomfort,  in 
those  regions,  have  been  caused  by  small  flies 
known  as  *  buffalo  gnate'  (Simulium).  Very  simi- 
lar flies,  with  similar  injuriuiis  habits,  have  long 
been  well  knouni  m  the  valley  of  the  DanuL»e  and 
elsewhere;  but  as  the  species  tliat  have  been 
studied,  breed,  as  a  mle,  In  streams  that  are  clear, 
rapid,  and  rocky,  It  has  been  a  question  of  con* 
#iderable  impiirtance  how  the  insects  bred  in  such 
lit  quantities  in  the  low  alluvial  Mis*issippi 
intoy,  —  a  question  whose  solution  nught,  it  was 

,  afford  a  means  of  checking  the  increase  of 

tii©  pest.  Tlie  present  spring  Dr,  Riley,  and  two 
of  his  assistants,  Mr.  F.  M.  Webster  and  3Ir.  Otto 
Lugger,  have  succeeded  m  determining  the  habits 
of  the  two  known  species :  and  it  appeans  that 
they  breed  in  the  more  swiftly  running  portions  of 
the  smaller  creeks  and  bayous,  which  are  perma- 
nent, and  do  not  dry  up  in  midsummer.  They  are 
found  attached  to  the  masses  of  driftwood  and 
leaves,  which  form  at  points,  and  which,  by  im- 
peding the  atreaius  below,  form  a  more  rapid  cur- 
rent at  the  saurface.  The  larvae  and  pupae  have 
been  absolutely  connected  with  their  respective 
adults,  and  a  careful  study  of  the  genenil  charac- 
ter of  the  breeding-places  already  indicates  that 
the  increase  of  the  ih^sLh  of  late  years  is  indirectly 
due  to  the  crevasses  in  the  levees. 


Dk.  Shvtkijjt,  in  a  iw^ient  [mmphlet  pulilishe*! 
by  the  U.  8.  bureau  of  education,  calls  attention 
to  the  needs  and  shortcomings  of  aiiatomic:il  mu- 
s<5Ums  in  this  country,  and  presents  an  outline  of 
how  ttuch  museums  should  be  fonned  and  con- 
ducteth  The  subject  is  of  no  little  importance, 
from  the  fact  that  we  have  so  few  anatonvicai 
mmieumti  that  serve  as  useful  means  of  instruc- 
tion., or  indeed  for  any  thing  except  as  repositories 
of  anatomical  ud<ls  and  ends  and  curiosities,  of 
which  me<lical  fiitudentSr  as  a  rule,  make  no  use. 


One  catiae  of  this  condition  is  the  general  indiffer- 
ence or  neglect  of  comparative  anatomy  in  medi- 
cal instruction,  and  the  non-recognition  of  the 
principle  that  museums,  to  be  e<iucational,  should 
be  largely  comparative.  The  author  rightly  in- 
sists upon  greater  attention  being  given  to  com- 
parative morphology  as  a  basis  of  medical  progress, 
and  censures  the  lack  of  system.  We  are  glad 
als<i  to  see  liis  protest  against  the  misleading  and 
expensiye  dried  preparations  so  common  in  collec- 
tions. 


By  tee  address  of  President  Adams  liefore 
the  Cornell  alumid  at  their  sixth  annual  dinner 
recently  held  in  New  York,  the  controversy  over 
wliat  shall  be  the  character  of  the  university  work 
was  re vi veil  Cornell  was  one  "of  the  colleges 
established  through  the  Ijenefit  of  the  Morrill 
grant  of  1863,  The  fumiamental  intent  of  that 
grant  was  the  endowment  in  each  state  of  at  least 
one  college  where  the  leading  object  should  be, 
'*  without  excluding  scientific  and  classical  studies, 
to  teach  such  branches  of  learning  aa  are  related 
to  agriculture  and  the  mechimical  arts,  in  order  to 
promote  the  liberal  and  practical  education  of  the 
industrial  classes.^'  The  grant  to  New  York  con- 
sisted of  land  scrip  for  000^000  acres.  This  scrip 
was  bought  by  I^lr.  Cornell  for  about  |500,000, 
and  t«j  tliis  he  added  an  equal  sum  from  his  own 
pocket.  The  bmd  was  located  in  the  timber  dis- 
tricts of  Micliigan.  and  now,  at  the  end  of  twenty 
odd  years,  has  realized  to  the  coUege  some  tliree 
millions  of  doUai's.  Tlie  question  is,  whether  the 
whole  of  this  should  be  devoted  in  accordance 
with  the  original  grant,  or  whether,  on  account 
of  Mr.  Cornelfs  additional  contribution,  and  the 
large  amount  realized  through  liis  foresight,  the 
college  is  only  bound  to  devote  a  portion  of  the 
fund  to  education  in  agricultural  and  mechanical 
arts.  We  would  call  attention  to  what  our  corre- 
s)K)ndent  H.  N.  has  to  say  upon  the  matter. 


SETTLEMENT   OF   LABOR  DIFFERENCES. 

Wrether  the  pamphlet '  from  the  pen  of  Mr, 

Joseph  D.  Weeks,  which  the  Society  for  political 

education  has  just  publialied,  was  or  was  not  timed 

to  the  present  crisis,  we  are  not  aware  ;    but^ 

i  New  Yoelt,  Putnam,  nft».    i«*. 
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comiDg  just  at  this  time,  both  it«  value  and  its 
influence  will  be  increased.  The  pamphlet  is  en- 
titled "  Labor  differences  and  their  settlement,  a 
plea  for  arbitration  and  conciliation,"  and  it  is  an 
able  exposition  of  the  causes  underlying  our 
present  labor  difficulties,  together  with  an  argu- 
ment in  favor  of  arbitration  as  the  best  method 
for  their  settlement. 

No  thoughtful  man  can  have  watched  the  de- 
velopment of  labor  troubles  during  the  last  few 
years  with  any  feeling  short  of  anxiety.  The  in- 
crease in  the  number  and  frequency  of  strikes, 
the  growing  percentage  of  them  that  are  success- 
ful, the  hostility  and  ill  feeling  too  often  shown  by 
employers  and  employed,  have  all  forced  them- 
selves upon  our  notice,  but  society  seems  helpless 
before  them. 

Much  of  this,  perhaps  all  of  it,  is  due,  we  dare 
assert,  not  so  much  to  a  misunderstanding  of  the 
questions  immediately  under  discussion  as  to  abso- 
lute ignorance  of  the  conditions  underlying  those 
questions,  and  moulding  their  form.  Philosophy 
and  science  have  taught  us  to  view  society  as 
having  developed  from  its  early  militant  to  its 
present  industrial  type  along  certain  well-defined 
lines.  But  some  how  or  other  we  feel  an  irresisti- 
ble desire  to  view  this  process  as  complete,  to 
consider  the  book  of  evolution  closed,  and  to  con- 
gratulate ourselves  on  being  the  summation  of 
an  infinite  series.  This  false  conception  affects 
our  actions.  We  fail  to  see  that  society  is  still 
changing  and  developing,  that  the  laws  that 
operated  in  the  past  are  still  at  work. 

This  crude  philosophy  enters  as  a  factor  into  our 
present  labor  complications  when  they  are  seen 
from  a  scientific  stand-point.  Old  theories  will  not 
fit  new  facts,  nor  will  antique  remedies  cure  new 
troubles.  Almost  without  an  exception,  employ- 
ers look  upon  the  employees  as  their  inferiors, 
and  treat  them  as  such.  From  this  follows  ill 
feeling,  desire  for  retaliation,  perhaps  criminal 
recklessness.  We  overlook  the  fact  that  the  old 
feudal  relation  of  master  and  servant  is  a  thing 
of  the  past,  and  is  not  represented  in  our  present 
economic  organization.  As  Mr.  Weeks  acutely 
points  out,  discussions  between  employers  and 
employed  are  *  permitted  *  by  the  former,  inter- 
views are  *  granted,'  committees  are  *  recognized.* 
Now,  we  need  not  blind  ourselves  to  the  ethical 
fact  that  there  is  a  superiority  of  possessions  as 
well  as  a  superiority  of  physical  force  and  of  in- 
tellect, but  in  economic  matters  it  cannot  safely 
be  pushed  very  far.  The  employers  must  climb 
down  from  this  feudal  pedestal,  and  meet  their 
workmen  on  a  level.  Before  the  law  and  at  the 
ballot-box,  every  man  counts  as  one,  and  no  more  ; 
and  it  is  unreasonable  to  expect  that  in  economic 


relations  one  party  to  a  contract  shall  co' 
finity,  and  the  other  as  zero. 

In  the  second  place,  a  false  political 
must  bear  its  share  of  the  responsibil 
employers  have  come  to  think  that  the; 
wages,  and  therefore  may  settle  them  as 
fit.  But  the  wages  question  is,  as  M 
says,  a  problem  in  distribution,  and  y 
paid  out  of  the  product  (p.  11).  By  a 
speech,  they  are  paid  by  the  employer 
as  industry  is  now  organized,  the  prod 
result  of  the  combined  effort  of  capit 
laborer,  we  must  always  remember  — 
the  hands  of  the  employer  as  trustee,  ai 
vances  to  his  laborers  each  one's  share  as  ] 
determined  upon.  Perhaps  not  even  th 
himself  understands  this  clearly.  Th( 
methods  have  been  in  operation  so  long 
enormous  a  scale,  that  it  is  not  easy  to  lo< 
them  and  see  what  they  really  stand  for. 

These  two  facts  are  typical  of  the  st 
taken  in  settling  any  labor  dispute.  Th 
laid  down  for  scientific  procedure  by  I 
find  application  in  the  field  of  industrial 
First,  we  must  clear  our  minds  of  all 
false  notions  and  mistaken  prejudices  as 
equality  of  the  employer  and  the  employ 
second,  we  must  observe  facts  and  rel 
they  are,  and  not  as  it  may  suit  our  idea 
them. 

It  is  in  these  fundamental  conditions  t 
troubles  arise.  Strikes,  lock-outs,  boycot 
on,  are  the  effects,  not  the  causes,  of  laboi 
By  repressing  them  we  are  only  sittic 
safety-valve.  Hidden  but  potent  force 
work,  and  as  sure  as  fate  they  will  brec 
another  place  if  repressed  in  one.  What 
is  prevention  of  strikes,  not  a  cure  for  th 

Have  we  any  such  prevention  to  suggeg 
we  follow  Mr.  Weeks  in  favoring  p 
boards  of  arbitration  in  which  employers 
ployed  are  equally  represented,  presided 
disinterested  umpire.  The  great  advani 
permanent  board  of  arbitration,  holdii 
meetings,  is  that  it  builds  up  an  entente 
between  the  capitalist  and  the  labore 
learn  to  sympathize  with  each  other,  to  1 
an  industrial  problem  may  present  two  ve 
ent  aspects  from  two  different  points  of 
see,  in  a  measure,  through  each  other's  sj 
The  trouble  with  a  temporary  board  of  aj 
is  that  it  is  formed  after  the  friction  bet' 
two  parties  has  begun.  It  meets  after  a 
tion  of  hostilities,  not  before  ;  and  its  i 
feeling  that  they  have  a  certain  position  t 
assume  a  semi-belligerent  attitude.  The 
cal  advantages  of  a  permanent  board  are 
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I  supported  by  the  evidence  Mr,  Weeks  cites  from 
practice.     In  the  hosiery  and  glove  trade  at  Not- 
tin  g:hain,    England,   a   board   of  arbitration   was 
established   in   1860,  and  since  that  time  not  a 
single  general  strike  nor  difference  about  wages 
has  occurred  that  was  not  settled  amicably.     The 
iron  traiie  in  the  north  of  England  has  a  similar 
story  to  tell.      The  Coiiseils  (it^s  priicT homines  in 
Firance  and  Belgium  bring  cumulative  evidence. 
A  oaming-together  of  this  kind  every  month  or 
I  iix  weeks,  and  meeting  as  equals  for  the  discus- 
I  aion  of  affairs  of  common  interest  and  importance, 
would  have  a  raagic  effect  in  ascertaining  the  facts 
and  suggesting  concessions,  as  well  as  in  removing 
that  false  pride  and  foolish  obstinacy  that  aggra- 
vate 80   much  every   dispute  about  labor.     The 
present  appeal   to  brute  force  is  as  absurd  and 
worthless  as  it  ik  antifiuated.     It  is  economically 
I  and  ethically  a  crime.     Knowledge,  moderation, 
I  and  Christian  charity  will  permanently  re-organize 
industry  on  a  plane  where  the  strikes  and  boycotts 
f  of  mediaeval  inheritance  will  be  unknown, 

Nicholas  Murray  Btttler. 


APPAHlTIOyS  AJ^D  HAUNTED  HOUSEiS. 

TBB  committee  on    apparitions    and    haunted 
[hovuea,  of  the  American  society  for  jisychical  re- 
[  search,  have  issued  a  circular  to  invite  communi- 
cations from  persons  who  may  be  able  to  help 
them  in  an  examination  of  tlie  phenomena  that 
fall  within  their  province. 

They  particularly  desire  information  regarding 
imippoeed  cases  of  apparitions  of    absent  or   de- 
[ceased  persons.     It  is  well  known  that  from  time 
to  time  there  are  reflated  or  published  accounts  of 
pet»(»le  who  are  said  to  have  seen,  as  present,  per- 
sons who  were  at  thw  time  actually  either  atieent 
or  dead.  As  a  protif  of  the  genuineness  of  these  ap- 
{tejtrances.  the  accounts  frequently  add  that  the  per- 
I  fionsw^ho  have  had  these  experiences  have  learned, 
through  them,  about  some  otherwise  imknown 
facts t  afterwards  verified  ;  such,  for  instance,  aa 
death  nr  illness,  or  some  other  calamity  which  has 
actually  happened,  at  or  near  the  time  of  the  ap- 
parition itself,  to  the  distant  person  whose  ap- 
,  pearance  in  narrated.     Other  proofs  of  the  reality 
I  mod  significance  of  the  supposed  apparitions  are 
I  sometimes  narrated^ 

The  committee  wish  to  collect  accounts,  from 

I  trtisiworthy  sources,  of   all  such  alleged  occur- 

•  renees,  as  well  as  accounts  of  other  similar  per- 

sonjil  experiences  which  may  have  been  striking 

enough  for  the  persons  concerned  to  remember,  or 

[lerhajis    record.     Such  accounts  the  committee 

propose  to   collate  and  examine,  with  a  view  to 

>  dfmwing  such  conclusions  from  them  as  may  seem 


proper  and  warranted.  In  order  that  the  results, 
if  any  are  reachetl,  may  have  value,  Uie  com- 
mittee, while  not  wishing  to  exclude  any  infoi*ma- 
tion  likely  to  be  tjseful,  wt^II  be  esi>ecially  glad  to 
hear  directly  from  the  persona  themeelves  who 
have  had  the  experiences  in  question,  with  such 
further  informatiotn  as  will  enable  the  conmiittee 
to  verify  the  accounts  given,  whether  by  the  ac- 
counts of  other  witnesses,  by  the  use  of  docu- 
ments, or  by  means  of  other  collateral  testimony. 
Peiiaons  who  have  information  beai-ingon  the  mat- 
ters before  the  committee  may  find  the  following 
questions  useful  guides  in  stating  their  evidence. 
Such  answers  as  can  be  furnished,  in  any  case, 
should  be  given  as  exi)licitly  as  possible,  in  the 
communications  addressed  to  the  committee. 

I.  To  w*hom  and  when  did  the  exxierience  in 
question  <3Ccur  ?  What  was  his  (or  her)  age,  na- 
tionality, and  occu|>ation ;  and  what  was  his  (or 
her)  state  of  health  or  of  mind  at  the  time  of  the 
apparition?  At  wliat  hour  of  the  day  did  it  ap- 
pear, and  at  what  place  ? 

3.  Had  the  narrator  of  the  experience  in  ques- 
tion ever  had  hallucinations,  or  seen  apparitions 
before,  or  has  such  an  occurrence  ever  happened 
since?  If  so,  describe  these  other  experiences, 
giving  their  time  and  lilaoe^  and  compare  or  con- 
trast them  with  the  one  in  question. 

8,  Does  the  narrator  believe  in  ghosts?  Or  has 
he,  before  this  experience,  believed  in  apparitions 
of  any  sort,  as  proljable  sources  of  knowledge 
about  absent  or  dead  persons  ? 

4.  To  what  senses  did  the  apparition  apjjeal  ?  If 
it  appeared  clearly  to  the  eye,  de9cril)e  the  color, 
the  form,  place,  api>arent  distance,  size,  clearness, 
the  length  of  time  of  endurance,  and  all  other 
remembered  qualities  of  the  object  seen.  Was  it 
*  as  large  as  life,*  i.e.,  as  large  as  the  person  or 
thing  supposed  to  have  been  seen  would  naturally 
have  apfieared  V  Were  the  other  objects  present 
at  the  time  (such  as  the  real  wall,  or  a  real  table 
or  chair)  visible  through  it?  Did  it  stand  still,  or 
move  about?  Did  it  remain  clear,  or  come  and 
go  ?  Could  it  be  touched  ?  Was  it  seen  in  the 
darkness,  or  in  the  Ught?  If  the  experience 
in  question  was  not  something  seen,  but  some- 
thing heard  or  felt,  describe  it  as  clearly  as  pos- 
sible, and  in  a  similarly  definite  manner,  laying 
stress  on  whatever  may  show  exactly  what  was 
experienced. 

5.  If  the  apparition  seemed  to  give  warning,  or 
other  knowledge  of  any  future  or  distant  fact,  did 
the  namttor  relate  the  incident  to  any  one,  or  give 
notice  of  the  warning  conveyed,  before  he  was 
able  to  verify  the  facta  supjKJsed  to  have  been 
revealed?  Did  he  record  these  facts  before  he 
yerified  them  ?    If  so,  is  the  record  now  extant,  or 
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can  it  be  placed  for  eiaminatioii  in  the  hands  of 
the  committee?  What  other  persons  have  heard 
of  this  apparition?  How  soon  did  they  hear  of 
it?  Can  they  now  be  comniimicat*?d  with? 
What  are  their  addresses?  If  ixie«ihle,  ti'ansmit 
their  accounts  at  the  same  time  with  tlie  narrative 
of  the  one  who  actually  experienced  the  appari- 
tion  in  question.  If  two  or  more  had  the  experi- 
ence ui  common,  their  names  and  separate  narra- 
tive© should  be  g:iven.  If  this  is  not  possible^  give 
their  names  and  addresses. 

These  questions  ai'e  not  meant  to  cover  all  the 
ground  in  every  ca-se,  init  only  to  indicate  the  in- 
formation desired,  and  the  unysi  hel|rful  sorts  of 
information,  in  dealing  with  all  these  iiccpunts, 
the  committee  will  Ix*  governed  by  no  pre-con- 
ceived  theory  or  prejutUc^,  Tliey  wish  simply  to 
hear  and  examine  the  facts »  and  to  draw  there- 
from w^hatever  conclusions  may  jirove  to  be  war- 
ranted hj  the  evidence.  To  this  end  they  invite 
friendly  co-o^ieration  from  all  weU-disiK)sed  per- 
sons. 

Correspondents  may  feel  assm^  that  their  com- 
mimlcations  will  l>e  treated  aa  thorcnighly  con- 
fidential by  the  committee  when  specially  re- 
quest etl  so  to  treat  them. 

The  ct)mniittee  may  lie  ahle  to  devote  a  some- 
what limite<l  time  to  the  personal  examination  of 
the  phenomena  connected  with  so-called  haunted 
houses,  and  would  be  glad  to  hear  of  such  phenom- 
ena from  persoxis  in  the  vicinity  of  Boston. 
The  fullest  details  are  requested  from  all  who  may 
offer  information  on  this  topic, 

Commim^ications  may  l>e  addressed  to  any  mem- 
Ijer  of  the  committee,  which  is  constituted  a«  fol- 
lows :  Jrieiah  Rt»yce,  chairman,  Cambridge,  Mass.; 
Morton  Prince,  M,D,,  secretary,  Boston,  Mass,  ; 
T,  \V,  Higginson,  Cambridge,  Mass.  ;  J.  C.  Roi,)es, 
40  State  Street,  Boston,  Mass.  ;  F.  E.  Abbot,  Cam- 
bridge, Mass, ;  Roland  Thaxter,  9H  Pinckney 
Street,  Boston,  Mass.  ;  Woodward  Hudson,  Con- 
cord, Mass. 

FOOD-CONSUMPTION, 
The  Maasaohuaetts  bureau  of  statistics  of  labor 
devotes  considerable  spac*,  in  iU  last  annual  re- 
port, to  this  subject,  on  account  of  its  vital  ctin- 
nection  with  the  condition  of  the  workingman. 
The  author  says,  very  justly,  that  the  food-prob- 
lem is  one  of  the  most  imiwrtant  that  can  engross 
the  attention  of  the  people,  and  of  practical  inter- 
est to  the  wage-worker,  as  much  money  is  wasted 
in  the  purchase  of  fwd  which  might  be  saved  by 
its  expend  Itim?  in  accordance  with  the  results' of 
scientific  research.  The  truth  of  this  Ls  appi^rent 
to  those  who  have  observed  how  httle  the  poor 
understand  economy  in  the  choice  of  foods- 


The  economic  value  of  food-sufastanon 
be   measured   by  their  money  cost,  but  by 
amount  and  kind  of  nutritive  material  which  th 
contain.     This  material   the  author  divides 
three  different  classes- — viz,,  proteines,  fate,  s 
carbohydrates  —  in  addition  to  the  mineral  matt< 
and  bases  the  relative  value  of  focKl-sfuhiitana 
uix>n  the  availaVile  an>ounts  contained^ 

The  relative  physiological  values  of  the  i 
in  different  foods  depend,  first,  upoTi  their  dig 
bility ;  and,  second,  upon  their  funr-tions  and  I 
proportions  in  which  they  can  repla**©  t^ch 
m  nutrition.     Tlieir  accurate  physiological ' 
tion  is,  in  the  present  state  of  oiu-  knowledge,  iiu-  ' 
practicable ;    but   their  pecuniary  cost*  anr  mu 
nearly  capable  of  ajiproximation.     From  extend 
and  careful  comiJarisons  of  the  eompc^tion  i 
market  prices  of  the  more  important  aniuuil  sq 
vegetable  food-materials,  which  fomi  the  hulk  ( 
the  food  of  the  people,  it  is  estimated  that  a  pou 
of  proteine  costs,  on  the  averagie,   five 
much,  and  a  |>ound  of  fat©  three  times  as  I 
as  a  pound  of  carbi»hydrates.     Of  these,  pr 
is  physiologically  the  most  important,   as 
pecuniarily  the  most  expensive,  and  its  co 
be  used  as  a  means  of  comparing  the 
cheapness  or  deamess  of  different  ftxxl-mnteriai 
Taking  the  cost  of  food-materials  in  New  York  ; 
a  basis,  and  making  allowance  for  the  coBt  of 
other  nutrients,  the  pr<>leine  in  a  pound  of  siiia 
beef  at  25  c^nts  is  estimated  at  $1J)6  ;  in  a  |ioiii| 
of  mutton  at  22  cents,  91  cents:  in  a  jjonnd 
oysters  at  8S  cents  fier  quart,  |3,36 ;  in  shad  at| 
cents,  66  cents ;  in  milk  at  7  cents  per  quart, 
cents ;  in  wheat-bread  at  8  cents,  38  cents  ;  c<i 
meal  and  beans  at  5  cents,  14  and  15  cents* 

The  nutrients  of  vegetable  f«xid  are,  in  gen 
much  leas  costly  than  in  animal  foods, 
animal  foods  have,  however,  the  ail^antage 
containing  a  larger  proportion  of  proteine 
fats  ;  and  the  proteine,  at  least,  in  more  digestil 
forms.  Among  the  animal  f<x>d8,  tho^  whid 
rank  as  delicacies  are  the  costliest.  Thus 
proteine  in  oysters  coata  from  two  to  thre©  dolla 
and  in  salmon  rises  to  over  five  dollars  per  ] 
In  beef,  mutton,  and  ham,  it  varies  from 
88  cents  ;  in  shad,  hluetlsh,  haddock,  and  ha 
the  range  is  about  the  same  ;  while  in  cod  \ 
mackerel,  fresh  and  salted,  it  varies  from  75  to 
low  as  81  cents  per  pound.  Salt  cod  and  sill 
mackerel  are  nearly  always,  fresh  cod  and  mtck^ 
erel  often,  and  even  the  choicer  flsh,  &9  blnefiah 
and  shad,  when  abundant,  cheaper  soarces  el 
proteine  than  any  but  the  inferior  kinds  of  meat 
Among  meats,  pork  is  the  cheapest ;  but  salt  i^otk 
or  bacon  has  the  diaad vantage  of  containing  wig 
little  proteine. 
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Oatmeal  is  one  of  the  cheapeel  foods  we  have  ; 
that  i$,  it  furoishes  more  nutritive  material t  in 
proportion  to  the  cost,  than  almost  anv  other. 
Wheat-brtad  and  ric^,  on  the  other  hand,  are  the 
most  ejcpejidve^  in  proportion  to  their  coat,  of  the 
staple  vegetable  foods. 

By  taking  into  account  all  the  nutritive  sub- 
stances, it  is  estimated  that  25  cents  will  pay  for 
.^9  of  a  i)Ound  of  nutrients  in  beef  sirloin,  .40  in 
round  beef,  and  .£^2  in  neck  beef ;  oystersi  ,\%  to 
.17  ;  shad  and  bluefisb,  about  ,38  :  smoked  herring, 
1.21  ;  checi^,  LOB  to  1.S5  ;  milk,  M  \  wheat-bread, 
2,08  to  2.T5,  etc. 

Of  coiu'w.  in  the  comparative  value  of  foods, 
their  actual  physiological  use  is  not  unimportant. 
Foods  rich  in  nutrients  may  not  be  readily  assimi- 
lable, and  only  physiological  experiments  can 
finally  determine  their  actual  nutritive  value. 

From  a  study  of  the  dietaries  of  factory  and 
mill  operatives,  mechanics  and  other  people  en- 

^ed  in  manual  labor  in  Massachusetts  and  Con- 
ticut,  the  most  noticeable  features  oliserved 
were  the  large  quantities  of  food  consumed^  es- 
pecially of  animal  food  and  fats.  The  total 
amount  of  nutrients  per  man  per  day  varies  in 
the  Massachusetts  dietaries  from  600  grams  to 
1,053  grams  ;  while  in  the  European  dietaries  the 
normal  range  is  from  058  to  863  grams.  In  the 
European  the  coDHumption  of  fata  ranges  from  13 
to  100  grams,  while  in  the  Massachusetts  dietaries 
in  DO  case  does  it  fall  below  127,  and  reaches  as 
high  as  804  grams.  If  common  usage  in  Europe, 
and  the  standards  which  are  currently  accepted 
there,  are  correct  ex^iressions  of  the  proper  quanti- 
ties of  food  and  of  fat  for  healthful  nutrition,  the 
quantities  of  total  food,  of  meats,  and  especially 
of  fats,  in  the  New  England  dietaries  examined, 
are  needlessly  large,  and  in  some  instances  ex- 
cessively so.  The  dietaries  studied  all  i)ointed  in 
one  direction,  indicating  that  in  this  country  a 
large  excess  of  food  is  consumed,  not  only  by 
well-to-do  people,  but  alscj  by  those  in  moderate 
circumstances.  This  excess  consists  mainly  in 
meats  and  sweetmeats,  which  are  expensive,  as 
well  as  physiologically  injurious  when  consumed 
in  too  large  quantities. 


ELECTRIV  LIQHTINQ  IN  ENGLAND, 

OwiKQ  to  the  restrictions  imposed  by  the  act  of 
18S2,  rlectric  lighting  on  any  large  scale  is  still  a 
natter  of  the  future  in  England,  and  the  industry 
I  not  develoyjed  to  any  such  extent  as  in  Ger- 
ay,  Austria,  Italy,  or  Belgiunj,  and  by  no  means 
aa  ID  lliis  country.  Perhaps  partly  from  this  in- 
terference with  the  development  of  a  large  sys- 
Unu  of  distribution    for   electric    lighting,    and 


partly  on  account  of  the  existence  in  England  of 
large  country  houses  in  tJie  possession  of  wealthy 
owners,  the  electrical  illumination  of  single 
houses  lias  been  brought  to  a  higher  degree  of 
perfection  than  domestic  electric  lighting  in  other 
coimtries.  Men  of  wealth  have  constituted  them- 
selves  into  amateur  electricians,  the  marvels  of 
electricity  apparently  exerting  a  captivating  in- 
fluence upon  their  minds,  and  its  study  has  been 
a  hobby  of  many. 

The  pioneers  of  domestic  lighting  in  England 
were  Sir  William  Thomson,  Sir  William  Arm- 
strong, Mr.  CcKTipe,  Mr.  Sellon,  and  Mr.  Charles 
MoBcley.  Sir  William  Thomson  used  a  gas-engine, 
and  worked  hi«  lamps  tlirectly  from  the  dynamo, 
not  only  lighting  his  house,  but  als*»  his  class- 
room and  latM>ratory  in  the  University  of  Glasgow. 
Sir  William  Armstrong  obtained  his  power  from  a 
waterfall  in  his  ground.  Mr.  Coope  use*!  a  steam- 
engine  ;  and  Mr.  Sellon  and  Mr.  Moseley  relied 
on  secondary  batteries,  obtaining  their  power  from 
gas-engines. 

The  good  examples  thus  set  have  been  followe*l 
by  many,  and  at  present  a  great  many  private 
housed  in  all  parts  of  the  coimtry  are  thoroughly 
and  efficiently  lighted.  In  fact*  electric  lighting 
is  l»€*coming  a  feahion,  and  in  the  opinion  of  Mr* 
Preece,  as  expressed  at  a  recent  meeting  of  the 
London  s^^iciety  of  arts,  *'the  only  fear  of  its 
ultimate  general  success  is  its  faUing  into  tlie 
hands  of  the  inexperienced  and  ignorant.'* 

Steam,  gas,  and  water  power  have  been  satis- 
factorily u^ed  as  agents  for  the  production  of 
power.  Petroleum  has  not  as  yet  had  a  trial  in 
England »  and  wind  is  too  uncertain  to  l>e  relied 
on.  Mr.  Preece  believes  that  a  simple  effective 
steam  domestic  motor  has  not  as  yet  been  intro- 
duced :  hut  in  this  opinion  he  was  criticised  by 
Mr.  Crompton  of  the  ScH?itity  of  arts,  who  af- 
ftrms  tliHt  there  are  several  English  engines 
which  could  be  worked  by  a  gardener  or  butler  as 
satisfactorily  as  a  gas-engine,  But  most  of  the 
liigh-epeed  engines  require  more  tt?chnical  skill 
tlian  is  usually  to  be  found  aniong  the  domestics 
of  an  onlinary  household.  On  this  account  the 
council  of  the  B«:iciety  of  arts  has  under  considera- 
tion a  plan  of  offering  prizes  for  the  best  engines 
designed  to  fill  the  sj»ecial  puriiKises  of  providing 
jiower  for  electric  lighting.  The  com|>etition  wiU 
probably  be  extended  to  all  classes  of  engines,  — 
steam,  gas,  petroleum,  or  what  not. 

At  jiresent  the  gas-engines  seem  best  adapted  to 
supply  the  need.  According  to  the  statement  of 
Mr.  Preece,  25  cubic  feet  of  gas  wOl  give  us  one 
horse-power,  or  eight  20  candle  -  power  glow- 
lamps,  or  160  candle-power  all  told  ;  but  five 
5-feet  burners  will  give  only  75  candles  when 
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burned  in  air  with  ordinary  bumejis,  Gaa- 
enginefi,  moreover ,  are  within  the  inteUtgenoe  of 
butlers,  gardeners,  and  coachmen :  they  are 
always  ready  for  work,  they  attain  their  max- 
imum efficiency  at  once,  and  they  can  be  oloiDped 
in  a  moment 

In  England  the  opportunities  of  using  water- 
power  are  few  and  far  between.  Tlxe  power  of 
the  tide  or  that  of  a  flow  of  the  river  is  very 
amall  when  utilized  within  the  limits  of  ordinary 
people.  The  whole  flow  of  the  Thames  through 
London  bridge  would  maintain  only  800  lampe* 
In  Scotland,  however,  the  case  is  8«?mewhiit  dif- 
ferent. There  several  pea-sons  have  utilized  the 
water  stored  up  in  lakes.  Many  wonder  why  the 
wind  is  never  used  i  but,  apart  from  its  uncer- 
tainty and  unreliability,  there  is  the  fact  that  the 
power  developed  by  the  beet  windmills  is,  on  the 
average,  but  very  small. 

After  referring  to  the  sources  of  power,  ]Mr. 
Preece  turned  his  attention  to  the  dynamo,  and 
claimed  that  science,  since  the  expiration  of  the 
Gramme  patent,  has  converted  a  crude  instrument 
into  the  most  powerful  converter  of  energy  that 
exists.  The  forms  of  dynamo,  he  said,  are  being 
whittled  down  to  two  or  tliree  recognize*!  shapes ; 
but  *'  as  ioDg  as  the  spirit  of  rivalry  is  stirred  up 
by  com]>etition  and  emulation,  so  long  shall  we 
have  Bome  manufacturer  who  will  make  a  change 
for  the  sake  of  a  change^  and  who  will  advertise 
his  wares  as  the  I>e8t  in  the  world. '"  Mr.  Preece 
holds  that  little  remains  to  be  desired  in  the 
quality  or  price  of  dynamos,  and  that  a  well-con- 
structed rlynamo,  kept  clean  and  well  lubricated, 
never  overworke<l,  should  last  a  lifetime  without 
much  attention  except  to  the  brushes  and  com- 
mutator. 

It  is  by  means  of  the  secondary  battery  that 
regularity  and  imiformity  of  current  are  main- 
tained in  isfjlated  installations  ;  and  it  supplies  a 
reeexve  of  force  that  renders  one  free  from  acci- 
dent to  engine  or  dynamo.  Its  early  failures  dis- 
appointed many ;  but  Mr.  Preece  hopes  that  it 
has  '  sown  its  wild  oats/  and  that  it  has  become  a 
mature,  sober,  practical  instrument.  Sir  William 
Thomson  writes,  "  My  cells  have  worked  to  jjerfec- 
tion.  It  is  the  greatest  possible  comfort  to  us  in 
the  house  to  have  the  light  with  satisfactorily 
equal  brilliancy  at  all  hours  of  the  night  and  day, 
and  every  day  in  the  week.  I  have  now  cut  olT 
the  gas  at  the  meter,  so  that  there  is  absolutely 
none  used  in  the  house,  I  have  no  oil-lamps, 
and  have  not  usetl  so  much  as  a  single  quarter  of 
n  candle  within  the  last  three  months,  and  have 
the  electric  light  in  every  i>art  of  the  house  where 
light  can  possibly  be  wanted  by  night  or  by  day." 
Mr.  Preece  now  uses  the  secondary  batteries,  not, 


as  formerly,  as  regulator  to  l?^- 

the  storage  of  electricity,  char 

the  day,  and  discharging  them  tlirt  i 

at  night.     He  maintains  that  tJie  dui  f| 

cells  is  most  satisfactory,   and  that  he 

no  reason  why  they  should  not  last  ten 

least. 

Of  the  lamps,  Mr.  Preece  could  not  chr 
great  progress  as  tlmt  of  dynamos  and 
batteries,  and  he  held  that  a  good  standard  j 
lamp  has  not  yet  been  devised.     He  would  ] 
a  K^candle  lamp,  working  under  a 
50  volts,   and    requiring    half    an   amp 
would  mean  the  absorption  of  25  wati 
and  a  half  watts  per  candle.     The  life  i 
lamp  would  not  be  very  great ;  but,  if  ft  ^ 
cheap  enough,  one  would  not  mind  freque 
newals.     Makers  of  lamps  seem  to  consider  j 
there  is  great  credit  in  sectndng  long  life;! 
this  may   be    unfortunate,   considering    the] 
terioration  of  glow-lam  p6  with  age,  owing  1 
wasting-away  of  the  carbon  and  its  dejiositia 
tlie  glass  globe.     Mr.  Preece  would  ha? 
such  that  we  could  afford  to  give  it  a  * 
merry  life/ 

There  is  felt  in  England,  on  account 
small  development  in  the  industry,  a  difflc 
obtaining  experienced  workmen  ;  and  in  \ 
cases  it  haa  been  neoeBsary  to  send  ne 
length  of  the  island  for  men  to  put  in  the  \ 
and  machinery. 

Mr.  Preece*s  estimation  of  the  cost  is  just  \ 
that  of  gas ;  but  this,  whether  too  high 
low,  seems  to  be  in  doubt,  and  it  is 
the  cost  is  largely  dependent  upon  the  ej 
wliich  the  light  shall  be  used.     Considemh 
patience  is  felt  at  the  restrictions  imposed  I 
act  of  1882,  and  the  council  of  the  Socie 
is  taking  an  active  part  in  BUi)ix>rting  1 
now  before  the  house  of  lords,  intend 
tend  the  f ajcilities  for  intr^iducing  ele 
Tills  act   is  understood  to  be  under   the 
supervision  of  Lord  Rayleigh, 


THE    PROPOSED    FISHERIES    BOA 
GREAT   BRITAIN.' 

I  AM  of  Opinion  tliat  the  less  the  gpver 
interferes  with  any  branch  of  industry,  the  1 
and  that,  as  a  genera!  nde.  the  cost  and 
of  obtaining    such    scientific    information  J 
necessary    for    the    succefisful    proeecutioaj 
branch  of  industry  ought  to  fall  upon  l 
profit  by  it,  and  not  upon  the  general  body 

i  Letter  In  response  to  a  reqneat  from  the  i 
the  Society  of  arts  for  Protemor  Huxlej'i  view  a«J 
const  ItutloD  of  a  Qaherlea  bo«rd. 
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*     X  «io  not  think  that  any  sane  man  would 
^^ta.t>li6h  a  government  othce,  composed 
«ixi<i  metalltirgists,  for  the  purpose  of 
^^^  tiVifA  l>tiBiiie88  of  the  iron-masters. 
1,^1^*^    of    the  fishing   industry,  however,  is 
**H«  different  claaees  of  fiiihermen  tend 


^"^^^^  on  one  another^s  libertiee ;  and  in  the 

l^jj^^^'^^^ftsberies  the  nation  at  large  is  proprie- 

"-  Qa«    an   interest  in  their  being  profrtrly 

Moreover,  beyond  the  three-mile  limit 

8ts  of  English  fishermen  may  come  into 

^    with  those  of  foreigners,  and  give  rise  to 

tional  questions  of  great  difficulty  and  deli- 

j^^  Hence  I   have   no  doubt  that  some  de- 

5^%    '^^^t  of  the  government  ought  to  l^e  in  dose 

^*^oti   -with  the  fisheries,  ought   to  be  able  to 

^^*^rt^^re    with   them  to  some  extent  and  under 

r^'^^in  circimiHtancefl,  and  ought  to  be  able  to 

**^«titute  or  undertake  such  scientific  inquiries  as 

**^y  be  needful  in  order  to  obtain   satisfactory 

^ta  for  its  action. 

My  first  connection  with  fishery  questiODS  dates 
back  now  about  a  quarter  of  a  century »  and  from 
that  time  to  tliis  I  have  taken  every  opportunity 
of  urging  the  formation  of  a  government  depart- 
ment, such  as  I  imagine  is  qow  about  to  be  estab- 
lished, empowered  to  deal  with  the  fisheries  on 
these  i)rinciples. 
I  think  that  such  a  fishery  department  should  — 

1,  Collect  accurate  statistical  and  other  infor- 
mation reflpecting  the  fisheries  of  England  and 
bearing  upon  fishery  interests  in  general,  and 
present  a  yearly  report,  to  be  laid  before  parlia- 
ment, based  thereupon. 

2.  That  it  should  be  empowered  to  inquire  int*^ 
grievances  of  fishermen  and  suggestions  for  im- 
provement of  the  fieheriee.  Hitlierto  the  only 
methfxl  oi>en  to  those  who  were,  or  supposed 
ihemseh-en  to  be,  aggrieved  was  to  get  a  royal 
ooimniission  of  inquiry  appointed.  Within  my 
experience,  three  of  these  commissions  have  in- 
quired at  intervals  af  eight  or  nine  years,  at  great 
cost  of  trouble  and  money ^  into  the  same  questions 
regarding  the  sea-fisheries,  and  liave  arrived  at 
pnu^tically  the  same  results. 

8w  That  it  should  liave  power  of  inquiry  to  make 
orders  regulating  or  restricting  acts  of  fishery. 

4.  That  it  should  be  empowered  to  obtain  such 
scientific  assistance  as  may  be  needful- 
It  is  to  this  last  point  that  the  questions  ad- 
dret>M*d  to  me  are  more  particularly  directed  :  but 
I  could  hardly  have  answered  them  satiafactorily 
unless  1  had  sketched  forth  my  general  views  as 
to  the  justification  and  the  limits  of  state  inter- 
ference in  fishery  matters.  I  have  had  something 
to  do  both  with  science  and  with  administration, 
and  it  is  in  the  interest  of  both  that  I  expirem 


they  ought  to  be  kept 


my  strong  conviction  1 
sei^rate. 

The  function  of  the  man  of  science  is  to  ajicer- 
tain  facts,  and  give  advice  based  upon  that  which 
he  has  ascertained.  He  may  l>e  the  most  com- 
petent person  in  the  world  to  do  that,  and,  at  the 
same  time,  wholly  unfit  for  administrative  duties* 
If,  again,  we  consider  the  four  kinds  of  action  to 
which,  I  believe,  the  operations  of  a  fishery 
department  should  be  restricted,  what  is  the 
advantage  of  setting  a  skilled  naturalist  to  collect 
and  digest  statifltics,  or  to  tlraw  up  regulations 
and  orders,  or  to  weary  out  his  soul  in  the  routine 
business  of  an  administrative  office  ?  What  he  is 
wanted  for  is  to  act,  first,  as  an  aaseesor  in 
inquiries,  and,  secondly,  as  an  investigator  of  such 
problems  as  bear  directly  upon  those  fishery  ques- 
tions in  which  the  general  public  is  interested. 
For  example,  the  nation  at  large  has  an  interest  in 
providing  against  the  practice  of  unduly  wasteful 
modes  of  fishing,  as  tending  to  the  wanton 
destruction  of  its  property  ;  and  I  should  say  that 
any  amount  of  money  bestowed  upon  the 
scientific  investigation  of  the  efi"ect  of  some  modes 
of  fishing  might  be  well  silent. 

I  am  strongly  of  opinion  that  the  best  method 
of  bringing  science  into  its  proper  relation  with 
the  fishery  defjartment  is  that  the  latter,  when  it 
requires  a  scientitic  answer  for  an  inquiry;  or 
when  it  desires  that  a  scientific  problem  should 
be  tiioroughly  investigated,  should  apply  to  the 
president  and  council  of  the  Royal  society  to  nom- 
inate a  pereon  or  persons  to  undertake  the  work. 
That  is  a  course  fre<:juently  pursued  by  other 
governmental  departments,  and  it  works  very 
satisfactorily.  However,  if  it  should  be  thought 
better  to  have  a  permanent  adviser,  or  a  permanent 
conmiittee  of  reference,  I  see  no  great  objection 
to  the  adoption  of  either  of  these  plans. 

But  what  I  desh'e  to  repudiate  as  strongly  as 
possible,  in  the  name  and  the  interest  of  science, 
no  less  than  in  that  of  the  working  fisherman ,  is  the 
proposal  which  I  see  continually  pressed  In  letters 
addressed  to  the  papers,  to  appoint  a  body  i»f 
scientific  men  to  *  manage '  the  fisheries.  In  the 
first  place,  the  profxisition  is  futile,  for  anybody 
who  knoMTS  any  thing  about  the  feehng  among  the 
smack  owners  and  working  fishermen  is  aware 
that  they  would  not  listen  to  such  a  proposal  for 
a  moment.  In  the  second  place,  the  notion  that 
the  fisheries  want  managing  by  a  government 
office,  and  that  the  fishing  businese,  like  every 
other,  ought  not,  as  far  as  possible,  to  be  left  to 
manage  itself,  is,  in  my  opinion,  utterly  foolish 
and  mischievous.  And,  in  the  thirti  place,  if  the 
fisheries  were  to  be  thus  managcxl,  men  of  science 
are  no  more  tlie  right  people  to  be  intrusted  with 
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managing  fishery  affairs  than  a  laiKisman  who 
happens  to  be  master  of  the  theory  of  navigation 
ia  the  right  man  to  be  tmstecl  with  steering  an 
ironclad. 

The  whole  lesson  of  my  somewhat  lengthy  and 
varied  ex|)erience  of  fishery  matters  may  be 
summed  up  thus  r  — 

1,  Don't  meddle,  unless  you  liave  good  grounds 
for  beliering  that  you  know  what  the  effect  of 
your  meddling  will  be. 

2.  Listen  to  all  that  the  scientific  men  without 
practical  knowledge  and  the  practical  men  with- 
out scientific  knowledge  have  to  say.  but  give  to 
neither  the  power  of  directly  interfering  with  such 
a  large  and  important  branch  of  industry  as 
fishing. 

8.  Collect  all  the  information  that  is  to  be  had, 
so  that  the  cctuntr}-  may  know  year  by  year  how 
the  fisheries  really  stand  ;  make  that  information 
accessible  to  the  people  who  are  engaged  in  the 
fishing  industry  ;  inquire  into  real  or  supposed 
grievances ;  and  regulate  or  restrict,  experi- 
mentally, on  gotxl  cause  shown. 

4.  Let  the  department  charged  with  these  duties 
obtain  such  scientific  help  as  is  neeilful  from  per* 
sons  of  recognize!  1  scientific  comjjetency,  who  are 
not  under  the  contrt»l  of  the  administrative  depart- 
ment, and  are  not  respx^nsible  to  any  one  for  the 
conclusions  at  wbich  they  may  arrive*  Moreover, 
let  all  scientific  inquiriee  thus  undertakeu  be 
strictly  relevant,  not  merely  to  fishery  mattersi 
but  to  questions  with  which  the  state  may 
properly  deal  as  the  representative  of  the  general 
interest. 

If  the  government  ia  to  be  asked  to  give  a  body 
of  scientific  men  a  roving  commission  to  inquire 
into  the  natimil  history  of  the  sea  a  and  rivers  of 
England,  let  that  issue  be  put  plainly  bt^fore  the 
minister  to  whom  the  applicatitin  is  made.  But  I 
do  not  see  what  the  tM>ai'd  of  trade  has  to  do  with 
such  *  aid  to  science ,'  nor  why  it  is  desirable  that 
the  gentlemen  who  are  to  be  intruet(:*d  witli  this 
very  considerable  enterprise  should  have  the 
*  management  of  the  fisheries '  —  which  means  the 
power  of  meddling  with  a  great  industrial  interest 
—  thrown  in  as  a  sort  of  hora  d^oeuvre. 

T.  H.  Huxley. 

Marcb  30. 

EXPLOSIONS  IN  COAL-MINES. 

Attention  has  been  calleil  to  the  connection 
which  exists  betAveen  gas-explogion«  in  coal-mines 
and  certain  atmospheric  conditionB,  which  m  ex- 
pressed by  saying  that  the  numl)er  of  such  ex- 
plosions is  very  conaiderably  greater  under  low 
atmospheric  pressure  (under  so-called  barometric 
depression)  than  with  a  normal  or  high  barometer. 


This  is  not  a  newly  discovered  fact,  for  it  wa 
recognized  by  Dickinson  as  early  as  1852  :  snd  fn* 
nearly  ten  years  past  barometer*  have  ' 
in  many  Englii^h  coal-mines  for  obeerviiJi 
dition  and  changes  of  atmospheric  prvssu 
estimating  therefrom,  to  some  extent,  the 
which  may  come  from  the  latter  source.    Bii 
there  is  a  growing  conviction  that  tlie  whole  qu 
tion  needs  further  investigation,  and  particxiiarlj 
that  experimental  tests  are  necessary,    Snch  te 
however,  ai-e  very  expensive,  and  for  that  rea*« 
little  has  been  done  hitherto  in  that  direction. 
the  more  noteworthy^  therefore,  are  the  nume 
experiments  which  were  undertaken  last  sumiiM 
at  the  mines  c*f  Archduke  Albc^rt  in  Karwin,  i 
which  were  on  such  a  scale  Uiat  the  work 
the  entire  mine  was  suspended  nt  timee  in  1 
to  give  a  free  field  to  the  scientific  inTestiga:^o 
Professor  Suess  has  recently  given  an  account  i 
these  important  investigatioDB  in  the  geolo 
institute  at  Vienna, 

The  district  in  which  these  obeervations 
made  comprises  the  greatest  part  of  tiie  archdua 
Gabriela  mine.     This  portion  obtains  its  fresh  i 
from  the  Gabriola  shaft,  while  the  principal  «iir»" 
shaft*  500  metreH  to  the  west,  serves  as  the  ui>cast 
shafts     At  the  latter  a  Quibal  ventilator  of  7.0 
metres  diameter  was  in  operation  during  the  wh»j 
course  of  the  experiments.     A  sLmilar  ventilate 
of  12  metres  diameter  has  been  introduced 
cently. 

The  seams  of  the  Gahriela  mine  belong  to  1 
most  east^'rly  portion  of  the  Ostran-Karwin  dh 
trict,  just  on  the  edge  of  the  Carpatliian  Mo 
tains:    and  the  mine  joins  the    district  of 
Johann-Schacht  where  the  accident  of  March 
1888,  occurred.     The  stratification  is  nearly  ho 
zontal.     On  one  occasion,  after  work  in  the  roij 
had  been  8topp»ed  for  six  hours,  the  freshly  r^ 
ix>8ed  surface,  where  the  miners  had  been  at  work 
gave  a  crackling,  blowing,  and   slightly  hisstn 
sound  over  its  whole  extent ;  and  tJie  escape 
gas  was  detecte<l  not  only  by  the  lamp,  but  by  1 
ear.     Many  of  the  puddles  of  water  on  the  fioor  of 
the  level  were  in  slight  agitation  from  the  gas 
bubbling  up  through  them.     The  old  8arfiic««, 
however,  were  quiet,  and  experience   haa  show 
that  the  portions  of  the  seam  lying  nearest  wo 
ings  lose  their  gas  sooner  or  later,  and  cease  to  \ 
daigerous.     For  the  reason  above  explained, 
the  working  of  drifts  running  directly  into  lb 
seam  requires  the  greatest  precaution,  and  in  th 
whole  Ostran-Karwui  district  double  workings  i 
carried  on  in  the  deep  levels  for  the  sake  of  vend 
lation.     The  escaping  gas  is  carried  along  by 
draught  produced  by  the  ventilation,  liut   lr» 
accumulations  are  xmavoidable. 
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In  order  to  obtain  clear  and  convincing  results 
ill  the  investigations  under  discussion,  a  long 
eeritea  of  anaJyaes  of  the  air  from  the  well  and 
rt* gularly  ventilated  mine  was  made  at  the  same 
time  that  barometric  observations  were  taken* 
For  the  latter  purjxise  a  barograph  was  placed  in 
the  lowest  part  of  the  mine,  at  a  depth  of  230 
metres*  and  the  clofte  corresjiondence  between  the 
changes  of  pressure  at  the  surface  and  in  the  mine 
was  ascertained.  There  a  large  numlier  of  daily 
analyses  were  made  of  the  air  taken  from  tlie 
ventilator,  and  also  of  air  taken  from  a  level  in  the 
setuu  by  an  independent  apimintiis. 

Tlieee  experiments  were  commenced  in  the  be- 
ginning of  June,  1B85,  and  are  still  going  on.  Tlie 
first  report  published  by  the  archducal  finance 
director  in  Teschen,  based  on  the  experiments 
made  from  June  5  to  July  lij,  shows,  that,  when 
the  barometer  fell,  the  proportion  of  explosive  gas 
in  the  ventilator  and  mine  increased.  The  later 
experiments  confirm  this  result  in  the  most  strik- 
ing maimer.  The  rei:»ort  referred  to  expresses  the 
ts  of  the  early^  experiments  as  foUows  :  — 

1.  The  proportion  of  explosive  gas  in  the  mine 
air,  generally  9iH?4iking,  decreases  with  increasing 
atmospheric  pressure,  and  increases  with  adecreHs- 
ing  prefisure, 

S.  The  proportion  of  gas  increases  more  rapidly 
the  tnore  suddenly  the  barometric  curve  falls,  and 
decreases  more  rapidly  the  more  suddenly  the 
curve  rises. 

8.  The  development  of  the  gas  does  not  depend 
on  the  absolute  amount  of  barometric  depression. 

4.  If  the  bai'ometric  curve  ascends  at  first  sud- 
denly and  then  slowly,  or  remains  stationary  for 
scone  time  after  reaching  a  maximum,  a  slow  in- 
crease of  gas  is  observed.  If,  after  a  sudden  fall 
of  the  barometer,  the  pressure  continues  to  de^ 
cx^Bse  slowly,  or  remains  stationary  some  time 
after  reaching  a  minium  m,  a  slow  decrease  of  gai* 
is  observed.  The  maximum  and  minimuni  of  the 
barometric  cur\'e»  therefore,  do  not  always  cor- 
respond to  the  minimum  and  maximum  of  the 
g;as  curve. 

Not  content  with  these  observations,  a  further 

series  of  exjieriments  was  undertaken.     Work  on 

the  mine  was  stopped,  and  the  air-supply  shaft 

was  closed  while  the  ventilator  was  kept  running, 

This  experiment  was  begun  at  noon  on  June  20, 

and  continued  twenty-seven  hours.     In  order  to 

K   obtain  the  usual   number  of  revolutions  of  the 

^L  ventilator,  the  steam-pressure  had  to  \y^  increase*!. 

^Hflfce  barometric  pressure  in  the  mine  sank  2.2  mil- 

^■Snetres  in  five  minutes,  while  the  proportion  of 

gaa  at  the  ventilator  (which  was  ventihiting  oUier 

workings  at  the  same  time)  rose  to  0.83  per  cent, 

and»  at  the  level  where  separate  collection  wajs 


made,  to  about  0.40  |>er  cent.  In  subsequent  ex- 
periments a  biirometric  depression  of  4  mdiimetres 
was  reached  in  the  mine»  the  ventilator  6topi>ed, 
and  in  one  case  the  gas  in  the  level  reached  l.IJS 
per  cent.  Tliis  artificial  depression  of  from  2.2 
millimetres  to  4  millimetres  is  certainly  amaU  in 
comparison  with  the  natural  variations  in  atmos- 
pheric pressure  which  are  going  on  all  tlie  time, 
but  its  sudden  production  accelerated  proportion- 
aUy  the  flow  of  gas  in  the  mine.  Of  the  five 
severest  accidents  in  cool-mines  which  have  liap- 
pened  recently,  four  occurre<i  during  periods  of 
eB[»ecially  low  barometer.  The  accident  at  Polish 
Ostran  on  the  bth  of  October,  1884,  occun-ed  wlien 
the  baronieter  sank  11  millimetres  in  forty -eight 
hours.  The  explosion  at  Karwin  on  March  6, 
1B85,  took  place  on  the  second  day  of  the  fjdl  of 
the  barometer,  which  lasted  three  days  and 
amounted  to  16  millimetres.  That  at  8aar- 
brtVcken  occurred  also  on  the  second  day  of  a  fall 
of  alxmt  13  millimetres;  and  that  at  Clifton  Hall 
on  June  Itf,  1885,  took  place  at  the  beginning  of  a 
fall.  The  accident  at  Dombran  on  March  7,  1885, 
is  generally  attributed  to  coal-dust.  To  these  five 
accidents  must  now  be  added  that  at  Spekul  in 
Banat,  which  took  place  at  nine  o'clock  in  the 
morning  of  Oct,  29,  1885.  In  tlie  absence  of  more 
accurate  data,  it  may  l>e  remarked  that  on  the 
^th  of  Octol:>er  the  barometer^  was  754.3  milli- 
metres at  seven  in  the  morning,  at  Hermannstadt ; 
on  the  2i*th  it  was  750,6  millimetres,  and  on  the 
30th  740. 8  millimetres. 

It  16  superfluous  to  enlarge  upon  the  experiments 
at  Karwin,  They  confirm  the  views  of  the  English 
experts  and  those  expressed  by  Co  wen  t>efore  the 
English  parliament  in  1878,  and  it  may  be  pre- 
sumed that  they  will  produce  a  change  of  opinion 
in  other  countries  where  those  views  are  not 
known.  They  show  the  great  importance  of  the 
barometer  in  coal- mining.  The  isolmr-c harts, 
which  are  obtaining  a  wider  publication  every 
year,  show  the  daily  progress  of  btu*oiiietric  min- 
ima over  Eurc»j>e,  and  they  sliould  be  consultC'd  in 
future  by  the  managers  of  every  coal-mine.  The 
order  is  already  in  force  at  Karwin,  forbidding 
blasting  at  all  dangerous  points  on  the  approach 
of  a  barometric  depression,  and,  if  the  danger 
increaseSi  all  work  is  to  be  Fusion  ded.  M. 


NOTES  AND  NEWS. 

Dr.  Pallia  of  Vienna  detected  stiU  another 
small  planet,  April  5:  it  was  of  the  thirteenth 
magnitude,  and  will  bring  the  total  Dumber  of 
these  boflies  up  to  257. 

—  The  national  museum  has  received  a  fine  specU 
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t^^  M^tJMmdMttb  «fAr.«9i.  —  tlw-  ftm  oe^  of  ib 
kijy)  •n*T  tftJE^T.    Ob  Ajmtksb  vi««nu     Ix  v«i 

-  -  f/r,  E,  M .  ^.r^Jkfkm^.  m  a  rw«ot  pH*^  '^ 
U^  ''.'^itntfMi  t4  faMJUnift  ^Jomru.  ro^.  mwpr.  mx.  u 

ttf/tii-^f*^  "M  ttA  '  smj  fo&ifpv' .  tfae  caoK  of  a 
w^jf'il^k/  4'wiim.  kt^/wn  m  act]itoinT<xiBit.  oocor- 
n/«ir  n(/«r4i  ia  f»ko,  ftioi  ik4  q&ooidiimiiJt  id  cattle. 
TY>r  tva^ru^  m  Mmtt^I  u>  9UI1  «a  mtruKx  to  the 
ftAir/:aJ  \/t  t\i0:  m^mlYu  UirrMnsfa  the  iwL  or  ik»- 
«iMt  throo^  tfj^oMKihiiD  of  a  woumJ  of  the  gnmf 
or  a  ':ajv>«n  uxAfa.  Il  wfCt  op  inllammjukifi. 
nsMjItim^  ta  th^  ffMiottkm  of  a  new  grovth,  re- 
«rcciMini^  a  Uil^!TcqV/iu  iKidoJe.  which  erentnalJj 
UTfiiinaUA  io  lan^  tamon.  In  cattle  the  lover 
jaw  M  tMuaJlr  air«rted,  and  then  the  Qpper  jaw 
ajid  MiKhf^^tm  pafV,  but  the  parasite  mar  also 
occur  in  the  long*  and  the  aobciitaneoiitaod  inter- 
mtucular  tiMue.  In  man  the  paimoDarr  forma- 
tioiM  Uftid  to  l^reak  down  carij,  forming  fietolae 
and  wniMtfHi,  In  other  catea  the  dlwaae  may 
€frii(inmU:  in  the  intestines,  or  occur  in  the  bones 
and  'K^ttfT  iitmw.  It  maj  be  trannnitted  by  in- 
4jcu\hiUm  mmout;  cattle  and  rabbits,  and  presuma- 
bly U*  rnan.  The  funf^us  is  risible  to  the  naked 
^y*'f  af/|iearinK  iir  the  form  of  rosettes  composed 
iff  cJu^>-fthafierJ  elements,  and  eithfr  colorless  or  of 
a  yellr/wwh  t^r  yellowish-green  tinge. 

-  -  A  T^^-jfui  communication,  by  Dr.  >Iacgowan, 
U»  iUf  (lU'int^  bran/rh  of  the  R^jyal  Asiatic  society, 
in  relation  Ut  a  Hupfxjseri  ancient  phonograph,  has 
elirit4<tfj  arti''l«^  on  the  Hubject  from  se\'eral  corre- 
n\titui\»'UiH  iff  the  Sf/rth  Chin/i  herald.  The  instru- 
iiU'iii  Ut  whi^rh  I>r.  MjEicgowan  referre<l  is  known 
HH  *  iUo  thotJHarid-li  Hfieak^r,*  and  is  descril^jed  by  a 
writi-r  of  tiie  H<rv«rntff<;rith  centurj'.  A  corresjiond- 
ent  of  tht*  Sorth  (Jhinti  fieniUl,  writing  from 
J'i'kiii,  t{\ii)U-H  frtmi  tUt'  'TliingH  of  which  Con- 
fu^'iiiH  did  not  HiMrak/  and  <UiHiTi\HiH  the  instrument 
tut  folIou'H:  •♦  It  wiiH  a  FjaiiiJxK>  IuFk?  covered  with 
n  dJHk  of  gliiMH  and  ofieniMl  by  a  key.  After  speak- 
ing int4>  it  wvornl  thousand  words,  it  was  closed  and 
r.iirnt't\  to  a  diMtiUHM*  not  excee<ling  a  thousand  li. 
On  o|M'nin(<  it  and  applying  the  ear,  a  voice  was 
still  dislinctly  heard.  If  carritnl  a  greater  dis- 
iiiwt;  i\w.  voin?  U*carne  indistinct.**  Although 
till'  «'xiHti*ii<-«'  of  Huc:}i  an  instrumi^nt  as  a  phono- 
gntph  in  (Miina,  in  the  M(;venteenth  century,  may 
1n'  (loiihtiNl,  it  in  interesting  to  note  one  suggestion 
of  l>r.  Miu'g<>w<i"*H.  A  thousand  li  in  China  is  a 
conHidiTahli*  distancre,  and  travelling  in  carts,  or  on 
liornclmck,  over  such  alximinable  roads,  is  by  no 
nil 'an  H  a  pl<*aHaiit  imstime  ;  and  it  is  probable,  that, 


I  b  wen-tnv^elMl 
tbereforfr.  wonii  be  SMftifiM  to  cBBae  tbe  -r<iee 
wjfhin  the  tabe*  to  cn>w 

—  Cwier  tike  name  of  'cryttalliBed  bopeine.' 
the  Cktminl  anra  itaiie»  that  a  Mifaatance  is  soU. 
baring  a  sii^i  •wr  ^4  bcfA.  but  wfaicfa  has  in  is 
appearance.  it£  cryitallxDe  form,  and  in  nil  its  re 
actioDft.  a  ciosc-  resetnUaoce  to  movphia. 

—  Contrarr  to  the  ordinary  experieooe  with 
copper  sate.  N.  dn  Xonli:;.  says  the  Chemueai 
anca.  ha«  foccccded  in  adrntniagriiig  doses  of 
half  a  gram  to  one  giam  of  base  copper  acccaie 
to  dogs  and  rabbits  for  six  weeks  withoot  pro- 
dncing  poisoning.  Copper  oxide  and  caibomte 
hare  abo  been  admin isieied  to  xabbita  for  a  year 
witboat  prodocing  any  appreciable  injury. 

—  The  French  aaeociation  for  the  adranoemeBt 
of  science  will  hold  its  fifteenth  meeting  at  Nancr, 
Aug.  12  next,  under  the  pcesideDcy  of  Fkofesnr 
FriedeL 

—  The  total  amount  of  diamonds  discorered  in 
the  diamond-fields  of  South  Africa  in  1965  is 
estimated  at  not  less  than  2.440.7^  carata,  rallied 
at  orer  twelre  millions  of  dollars.  The  qnantitr 
is  greater,  but  the  ralue  less,  than  the  finds  for 
the  years  1hS3  and  lse4.  In  1$^  the  most  ralua- 
ble  diamond  now  known  was  obtained,  weighing, 
when  first  discovered,  four  hundred  and  fifty- 
seven  carats,  but  which  will  be  reduced,  by  cut- 
ting, to  two  hundred  carats. 

—  Gambetta's  brain  was  stated  by  Mr.  A.  Bloch, 
a  few  months  ago.  to  be  of  unusually  small  site, 
weighing  only  1,160  grams  or  88.4  ounces.  At 
the  meeting  of  the  Societe  d'anthropologie  of 
March  IH,  Professor  Duval  added,  further,  some 
interesting  detaiLi  of  its  conformation  and  struo 
ture.  In  coni])arison  with  brains  of  subjects  who 
were  known  to  have  been  of  deficient  mental 
powers,  such  as  possess  only  a  feeble  develop- 
ment of  the  third  frontal  convolution,  Gambetta's 
brain  was  found  to  have  an  extreme  development 
of  this  convolution,  and  the  fissures  very  numer- 
ous and  very  complicated.  This  development 
furnishes  confirmatory  evidence  of  Broca's  dis- 
covery of  the  localization  of  speech  in  this  con- 
volution. In  addition  to  other  peculiarities,  the 
right  quadrilateral  lobe  was  found  to  be  very  com- 
plicated, with  numerous  fissures  in  its  lower  pact ; 
and  the  occipital  lobe  was  extremely  rednoed, 
especially  on  the  right  side.  1 

—  Anent  the  opinion  of  Mr.  Perry,  that  a  nm- 


AraxL  16.  1880.1 


SCIENCE, 


349 


itDiini  of  earthquakes  is  coincident  with  the  mean 
perigee,  Dn  D,  J.  Maegowau  reeentlv  submitted 
tlw?  following  statistics  to  live  SeismologicaJ  so- 
ciety of  Jaiiait.  Tliey  partially  confirm  al8i:» 
Professor  Milne's  observations  that  cold  weather 
furnishes  the  maximum  of  frequency.  Of  733 
oontinenta]  shocks,  there  oecurreil,  in  the 


1st   moi 

itlh,  05 

7th  mouth,  70 

2d 

89 

8th      •*       70 

8d 

72 

»th      **       56 

4th 

*       49 

10th      -       43 

5th 

*     m 

11th      *•        65 

«ith 

63 

12th      -       m 

The  first  day  of  the  first  month  occurs  about 
Feb,  6,  or  at  the  new  moon  which  falls  neai'eatto 
the  point  when  the  sun  is  in  the  lath  degree  of 
Aquarius.  On  these  seismic  records »  the  Chinese 
seldom  designate  the  day  of  the  month  (mix>n) 
when  earthquakes  occur,  yet  a  considerable  num- 
ber may  be  found.  Seventy-two  cases  show  twice 
as  many  in  the  first  and  second  as  in  the  third 
ftnd  fourth  quarters  of  the  moon's  phases, — 
forty-eight  in  the  former  period,  and  twenty -four 
in  the  tatter.  The  sixth  day  shows  the  largest 
iiumV>er»  13  :  none  took  place  on  the  3d,  5th*  13th, 
or  14th  ;  one  occurred  on  each  of  the  following : 
4th,  7th,  nth,  20th,  22tl,  23d,  24th,  2^th,  29th. 
Hour?  are  rarely  given  :  so  far  as  tliey  go,  they 
show  that  a  large  majority  are  nocturnal. 

—  The  third  annual  report  of  the  Massachusetts 
a^cultural  station  deals  chiefly  with  feeding- 
experiments  and  ex[>erimental  researches  upon  the 
use  ot  fertilizers,  and  the  relative  nutritive  charac- 
ters of  prominent  farm-crops.  It  contains  a  con- 
siderable amount  of  matter  tliat  wOl  be  of  value 
to  the  agriculturalist. 

—  The  well  -  known  embryologist  of  the  fish 
oommission,  Mr,  John  A.  Ryder,  is  now  engaged 
in  studying  the  development  of  the  mud-minnow 
(Melanura  limi),  and  finds  some  remarkable  amoe- 
boid movements  of  the  eggs  before  tJiey  are 
hatche<l.  This  is  somewhat  peculiar,  and  Is  the 
first  time  that  it  has  been  observed.  By  a  series 
of  ingenious  contrivances,  he  is  enabled  to  watch 
the  process  of  development  from  the  moment  the 
fish  is  hatt^hed  until  it  assumes  the  cliaracters  of 
the  a*lult. 

—  The  L<indon  Athenneum  announces  tliat  Sir 
Henry  Rosc^ie  will  ]3robahly  be  the  president  of 
the  British  astw>ciation  for  1^87,  when  the  associa- 
tion will  hold  its  meeting  in  Manchester* 

—  L>r.  W.  N.  Bullard,  in  a  paper  lately  read 
before  the  Massachusetts  medical  society,  gives  a 
detailed  analysis  of  the  various  symptoms  of  tea- 
poisoning,  obtained  from  the  study  of  a  large 
aerto  of  came.     He  arrives  at  the  important  con* 


elusions,  that  the  action  of  tea  is  cumulative,  and 
is  more  pronounced  on  the  young  and  those  in 
a  depressed  physical  condition,  although  persons 
otlierwise  healthy  not  infre<:juently  show  poisonous 
svmptouiB ;  that  as  a  rule  in  the  class  of  people 
examined  by  him,  chiefly  adult  women,  the  aver- 
age amount  needed  to  cause  poisonous  symptoms 
was  a  little  less  than  five  cups  daily ;  and  that 
chronic  tea-poiaoning  is  a  frequent  affection,  whose 
moat  common  symptoms  are  loss  of  appetite,  dys- 
pepsia, palpitation,  headache,  vomiting  and  nausea, 
combined  with  nervousness,  and  hysterical  and 
neuralgic  aflfeetions,  frequently  accompanied  by 
constipation  and  pain  in  the  region  of  the  heart. 

—  It  lias  now  l>^n  determine^!,  says  the  Loudon 
Qraphic,  to  deal  in  a  somewhat  new  maimer  with 
the  difficidt  problem  presented  by  the  disposal  of 
London  sewage,  which  was  a  few  years  I  jack  con- 
sidered solved  by  the  simple  prix-ess  of  emptying 
it  into  the  Thames.  For  some  months  experiments 
have  been  made  on  what  is  known  as  the  precipita- 
tion method :  that  is,  the  sewage  is  left  in  a  tank 
until  its  solid  pK>rtion  separates,  the  separation  Ije- 
iog  hasten  e<l  by  the  adtlition  of  hme  and  proto- 
sulphate  of  iron.  Hitherto  a  million  gtdlous  a  day 
have  been  dealt  with,  but  it  is  now  determined  to 
increase  the  plant  so  as  to  deal  with  nine  times 
that  quantity  of  sewage.  Under  tliis  treatment  the 
liquid  portion  becomeB  m  clear  as  fresh  water,  and 
can  be  emptied  direct  into  the  Tliames-  The  solid 
portion,  or  sludge,  will  be  pressetl  into  blocks  re- 
sembling so  much  clay,  and  will  be  taken  out  to 
sea,  to  be  disclmrged  in  deep  water,  where  it  can 
do  no  harm. 

— ^  According  to  Dr,  E,  Naumann,  the  director 
of  the  geological  survey  of  Japan,  the  principal 
cocd-deposits  in  the  country  are  found  in  Kiushin 
and  Yesso.  The  most  productive  coal-mine  is 
that  at  Takaiihima,  at  which  mine  the  daily  pro- 
duction amounts  to  75IJ  tons.  The  mine  of  next 
importance  is  at  Mtlke,  which  produce**  about  500 
tons.  The  coal-fields  at  this  spot  are  supposed  to 
contain  irjO,i)OO,0O0  tons,  and  it  is  prolwibie  that  in 
the  future  MOke  will  become  the  principal  coal- 
mine of  the  country.  The  production  of  coal  in 
Japan  during  the  year  ending  June  SO,  l$yi, 
was  890,000  tons, 

—  At  the  congress  of  German  phymicistB  next 
September,  there  will  be  an  exhibition  of  scientific 
phot*:»gi*aphH,  to  which  all  foreign  scientists  are 
inviteil  to  contribute,  especially  &gtronomers,  spec- 
troecopiate,  geologists,  botanists,  zodlogists,  sur- 
geons, etc.  Farther  information  may  he  obtained 
by  addressing  Dr.  H.  W.  Vogel,  124  KurfUrstenstr., 
Berlin,  W, 

—  The  subject  of  an  interesting  paper  by  Mr. 
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Victor  MiiidelefF  at  the  last  meeting  of  the  Wa«h* 
ington  anthroixilogical  societ^^  was  '  The  enake- 
ciance  of  the  Mocjui  Indians.'  His  i>aper  was  siip- 
plemented  by  the  remarks  of  Dr.  H.  C.  Yarrow, 
who  visited  New  Mexico  last  sumitier  for  the  pur- 
|K>se  of  «tiwlying  in  detail  this  peculiar  and  some- 
what remarkable  ceremony.  This  danoe  of  the 
Moquis  is,  accordiug^  to  Dr.  Yarrow,  a  prayer  or 
8Up|:ilicat1on  to  their  deity  for  rain.  It  is  con- 
ducted b\^  a  Becret  order  known  as  the  Antelope 
and  snake  men.  iSnakes  are  empIoye<I  under  the 
belief  that  they  are  the  sacred  guardians  of  the 
clouds.  The  snakea  u&ed  are  largely  veuomous 
species  (mostly  rattlesnakes  J,  although  three  or 
four  hamilessi  species  were  identitied  by  Dr.  \'ar- 
rou\  Strange  as  it  may  seem,  the  Indians  are 
seldom  bitten,  although  they  handle  them  with 
the  utmost  impunity.  Painteti  in  the  niotft  hideous 
and  fantastic  fashion,  each  ptirticijiimt  catches  a 
snake  about  the  middle  of  the  body  witli  his  ti^th, 
and  holds  it  in  this  position  while  he  perforros  the 
dance.  For  several  days  previous  to  the  cere* 
mony,  the  snakes  are  taken  through  a  course  of 
treatment,  which  consists  in  stroking  them  re- 
peatedly»  and  causing  them  to  drink  a  decoction 
of  some  plant  which  they  claim  to  be  an  antidote 
to  the  vetiora  of  the  snake.  This  treatment  renders 
them  somewhat  stnpid  and  sluggish,  which,  in  all 
probability^  acTOimts  for  the  few  casualties  which 
occur,  although  Dr.  Yarrow  saw  rattlesnakes 
brought  in  fresh  froui  the  plains  during  the  cere- 
mony, and  enjploye<l  in  the  dance.  Tlieir 
non-comtjativenesa  can  then  be  explained,  he 
thinks,  only  u^Km  the  hypothesis  of  some  hypnotic 
influence  exerted  by  the  attendant.  An  elaborate 
report  on  this  subject  by  Dr.  Y^arrow  will  be  pub- 
lished by  the  bureau  of  ethnolog3% 

—  Mr,  Alvan  Clark  received  April  9,  from  the 
Russian  minister  in  Washington,  the  gold  medal 
awarded  to  him  a  year  ago  by  the  eraperor  of 
Russia  on  recommeudation  of  Otto  Stmve,  the 
astronomer  at  Piilkova,  who  has  chai-ge  of  tlie 
great  telescope  made  by  Mr.  Clark  for  the  Russian 
government.  The  medal  is  of  soUd  gold,  y-10  of 
an  inch  thick,  and  ^  5-8  inches  in  diameter.  On  one 
side  a  handsomely  engraved  wreath  of  oak-leaves 
encircle**  the  words  *  Fraemia  dtgno,*  and  on  the 
other  side  is  a  profile  likeness  of  the  emperor,  stir* 
rounded  by  the  inscription,  *  Alexander  III.  To- 
it  lis  Eussiae  imperator.' 

—  The  fri-st  annual  report  of  the  Montreal  lx»- 
tanic  ganlen  gives  a  bat  of  the  known  gardens  of 
the  world,  from  which  it  api^ears  that  there  are 
one  hundred  and  ninety-seven,  the  most  of  them, 
it  is  beheved.  scientific  in  character,  Germany 
has    the    largest    number,  —  tliirty-four ;    Italy, 


twentv-tliree ;  France,  twenty  ;  Great  Britain  i 
Ireland,  tweU'e  ;  West  Indies,  six :  and  the  Ui 
States,  five.     More  than  half  of  all  are  suppun 
by  the  state,  and  only  about  five  fier  cent  by  pri^ 
enterprise  ;  the  remainder,  by  the  city,  and  edn 
tional  institutions.    Nearly  ninety  per  cent  nre  1 
to  the  public,  and  more  than  two-tliirvis  atf 
on   Sunda}^.     The  one  at  Montreal  will  incla 
alM:>ut   seventy-five    acres,   although    only    abe^ 
eighteen  will  constitute  the  garden  profier,  will 
which  will  be  the  various  buildings^  pood,  and  i 
the  beds  of  herbaceous  plants. 

—  Mr.  Brayton  Ives,  formerly  president  of  ' 
New  York  stock  exchange,  and  well  known  i 
collector  (»f  books,  baa  written  a  preface  for  1 
American  edition  of  Mr.  George  Rae's  work, 
country  banker ;  his  clients,  cares,  and  work,"^ 
which  Messrs.  Sc?ril»ner  have  just  issued.  As  Mr, 
Bagehot's  *  Lombard  Street*  pictured  the  life  ao^ 
cares  of  the  city  banker,  Mr.  Rae's  describes 
not  lees  interesting  life  of  the  country  banker. 

—  Now  that  the  time  is  approaclring  when  i 
boats,  great  and  small,  are  to  be  put  into  comniij 
sion,  Messrs,  Cliarles  Scribner's  Sons'  annouad 
ment  of  a  practical  *  Boat-sailer  s  maniml  *  is  vei 
timely.  The  author  is  Lieut.  Edward  F. 
trough  of  the  navy.  He  has  made  a  coq 
treatise  on  the  management  of  sailing-boat 
kindn,  and  under  all  conditions  of  weather ;  ' 
taining,  also,  concise  descriptions  of  the  va 
rigs  in  general  use  at  home  and  abroad,  direct 
for  handling  sailing-canoes,  and  the  rudiments  i 
cutter   and   sloop  sailing. 

—  Mr,  Andrew  Camegie^s  new   lx»ok.    •  Triu 
phant  democracy/  will  be  published  on  April  ll 

—  The  Numismatic  and  antiquarian  society 
Philadelphia  has  undertaken  the  prei^aration  of  i 
arcl»Reological  map  to  embrace  the  valleys  of  ( 
Delaware  and  Susquehanna  rivers,   and  de 
co-operation  in  tliis  important  work.     The  map  i 
intendetl  to  show  the  location  of  all  the  princ 
remains    attributed    to    the    Indian    tribes    wha 
formerly  occupied  these  regions.     It  will  inclo 
contiguous  portions  of  the  states  of  Pennsylvanil 
New^  York,  New  Jersey,  Delaware,  and  Maryh 
StiK-ieties  and  individuals  are  earnestly  refjtie 
tu  furnish  wliatever' information  they  may  ] 
concerning  the  following  olasses   of   antiqu 
gnwel     deposits     (pal€Kilithic) ;     artiBcial     sibel 
hetiim ;    cave    retreats ;   encampments   or   riD 
sites ;  earth-works  ;   old  fields ;    quarrif« ; 
shops ;  surface  deposits  of  implements,  or  ca 
large  rocks  in  place,  use<l  as  mortars :   rock 
Bcriptions    {in    situ);    burial *place6 ;    tumuli, 
mounds ;   Indian  trails.     A   full  description 
accurate  location  of  any  of  the  above  sbocdd  I 
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fmtk.  How  far  anci  in  wliat  direction  from 
tiMireet  town  ?  On  or  near  what  stream,  if  any  ? 
Qtt  %rhose  prroperty  ?  Tlie  occurreuee  of  native 
objects  nf  copper,  or  articles  of  European  intro- 
4ltiction«  should  be  mentioned.  Comniunications 
nr  be  addreseed  to  Hemy  Phillips,  jun.,  secre- 
%  Flifladelpbia* 

—  Naturalists  will  be  pleased  to  learn  of  the 
€afly  publication  of  Mr.  ScuddePs  extensive  work 
on  New  England  butterflies,  which  has  been  nearly 
eompletei]  for  a  number  of  years.  Those  who  have 
aeen  the  elegant  colored  plates,  and  are  aware  of 
the  thorough  monographic  way  in  which  each 
«|)c»ctets  is  treated,  w*ill  apprt^ciate  the  value  of  the 
work.  Hie  anthor  is  desirous  of  obtaining  addi- 
tional material  for  the  illusitration  and  description 
of  the  earlier  stages  of  a  numUir  of  sx>ecies,  and 
will  welcome  any  assistance  that  may  t»e  afforded 
him  in  diniiiiishing  his  list  of  desiderata. 

—  Hardly  a  week  passes  without  the  announce- 
QieiiC  of  some  new  literary  or  scientific  entei^jrise 
frotp  Germany.  This  time  it  is  the  apfjearance 
of  the  opening  number  of  a  Zeitschrifi  fur  as^yri- 
ofogM*  that  we  have  to  announce.  It  is  published 
by  Stabilize  at  Leipzig,  and  Assyrian  scholars  6x>eak 
T€iy  highly  of  the  part  just  issued. 

—  Lea  &  Son's  *  Encycloimedia  of  dentistry,'  an 
important  work  on  odontol*»gical  science  now  pub- 
lishing, will  contain  extended  illustrated  articles 
an  the  teeth  of  vertebrates,  both  fosi^il  and  recent, 
and  of  invertebrates, —  on  the  former  by  Mr.  J.  H, 
Wort  man,  and  on  the  latter  by  Mr.  W.  H.  DalJ, 

—  William  Paul  Gerhard's  *  A  guide  to  sanitary 
house*  ins  J  lect  ion  *  (New  York,  Wiley,  18^5)  ^'ill 
serve  as  a  compreliejisive  vade  meciim  for  the 
houae-holder  and  hoose-hunter.  It  contain.*?  suc- 
cinct and  complete  instnietions  for  the  sanitary 
iriapection  of  city  and  country  dwellings,  and  for 
the  choice  of  their  surroundings.  Much  of  the 
contents  common  sense  and  common  prudence 
ought  to  suggest  to  the  intelligent  |>erson  ;  but, 
unfortun/d^ly,  common  sense  and  common  pni- 
dence  in  8Jinitary  matters  are  not  usually  the  at- 
tribut«£  of  the  ordinfiry  liuueeholder,  nor  indeed 
frequently  of  the  educnteil  one,  as  witness  a  case  of 
A  city  physician  in  goinl  practice  who  failed  to 
disoover  in  many  months  that  the  sewerage  con- 
nections of  his  house  were  mitrapped.  For  tlujse 
who  cannot  employ  an  expert,  this  book  can  be 
recommend«>d  as  a  useful  guide  in  building  or  in 
the  choice  •>f  dweUings. 

—  IVlr.  W.  T.  Homaday  of  the  national  museum 
will  shortly  issue  his  second  book,  *  Canoe  and 
riHe  tm  the  Orinoco,'  Ijeing  a  liistory  of  his  hunt- 
iiM5  and  exploring  experiences  on  that  river. 


—  There  has  recently  l:>een  issued  by  Cupples, 
Upham  &  Co.  of  B<iston  a  pamphlet  on  the  present 
condition  of  electric  h'ghting,  written  l>y  one  N. 
H.  Schilling,  Ph.D.,  purjiorting  to  be  a  report 
made  at  Munich,  Sept.  26,  1885.  To  whom  thia 
report  was  made  is  not  stated  in  the  volume  ;  but 
from  the  stiitement  made  at  the  Ixittom  of  p.  5, 
that  *  no  biLsiness  loss  has  been  sustained  by  us ' 
by  tlie  introduction  of  electricity  for  lighting  tlie 
Munich  railway-station,  ''since  gas-motors  are 
usetl  for  the  production  of  the  current,''  it  is 
natural  to  sup]>o8e  that  the  report  was  made  to 
one  of  the  gas  comjianies  of  that  city.  Similar 
references  <x?cur  on  other  pages,  and  the  i*eport 
cannot,  therefore,  be  considexed  an  unbiassed 
statement  of  the  preaent  condition  of  electric 
lighting. 


LETTERS  TO  THE  EDITOR, 

«%  Correwpoiuienta  are  requetted  to  be  a»  brief  *%»  po9»it^.    TJhj 
wrttrr*t  na  mr  U  in  alt  cnnei  retjuired  at  proo/  of  good  faith. 

Preliminary  description  of  a  new  squirrel  from 
Minnesota  (Sciurus  carolinensis  hjpophaeus^ 
sp,  novj. 

Onte  of  my  mammal  collectors  has  recently  sent  me 
from  Sherboum*  county,  Minnesota,  a  number  of 
Bpeoimeas  of  the  pray  aquirreJ  of  that  region.  The 
locality  is  considerably  north  of  the  supposed  north- 
era  limit  of  the  animal^^  range,  and  the  3]>ecimea8 
differ  marketlly  from  the  previously  described 
varieties  of  the  species  >  They  are  as  larg^e  as,  or 
slightly  larger  than,  their  nearest  ally,  Sciariis 
carolinensis  leucotia,  with  which  they  agree  in  the 
size  and  bushineas  of  the  tail  and  in  tbe  color  of  the 
upper  parts.  They  differ  from  it,  1%  in  having 
broader  ears,  the  convexities  of  which  are  adorned 
with  large  and  very  conspicuous  white  woolly  tufts, 
the  yellowish-buff  being  confined  to  a  narrow  strip 
along  their  anterior  borders  ;  2\  in  having  the  white 
of  the  under  parts  very  ranch  restricted.  The  color 
of  the  back  and  sideB  encmaches  everywhere  upon 
the  belly,  It^aving  a  small  and  irregularly  defined 
patch  of  white  in  the  centre  of  the  abdominal  re- 
(fioii,  and  even  this  is  usually  much  mixed  with  gray. 
Tbe  breast  and  throat  are  grizzled  gray,  more  or  less 
strongly  suff UHed  with  yell^iwish  fulvous.  The  pelage 
is  noticeably  softer  and  denser  than  in  the  common 
gray  squirrel.  C.  Hakt  Merriam. 


Names  of  the  Canadian  Rocky  Mountain  peaks. 

I  willingly  admit  the  inaccuracy  of  the  correction 
as  to  the  names  of  some  Hocky  Mountain  peaks  made 
on  my  authority  by  Mr.  Emept  Ingersoll  id  S^ivnce 
{vii.  No,  165).  Had  I  supposed  that  Mr»  Ingersoll 
would  have  thought  it  worth  while  to  pubUsh  any 
note  on  the  subject,  1  would  have  been  more  precise 
in  specifying  the  names  to  which  it  »boula  apply; 
Mr,  Ingersoll,  in  his  original  article,  wrote  {Science^ 
vii.  No,  1*12),  *' Many  of  the  principal  peaks  in  this 
part  of  the   ran^  were  long  ago  named  Balfour, 

I- Yiro^aiot :  vir6,  beileur ;  ^aiof ,  dark  —  Id  aUunloa  to  the 
darli  color  of  under  p«rt«. 


352 


SCIENCE. 


tTou  Til,,  Ko.  \i 


Forb«i^  Hooker,  and  Brown^  by  the  lamented  bota- 
nist  Douglas,  after  English  men  of  science/'  Of 
these  names,  Balfour  and  Forbes  were  given  by  Dr. 
Hector ;  Hooker  and  Brown  las  pointed  out  by  your 
correi|>oodeat  A.  G.),  by  Douglas*  Besides  Mounts 
Balfour  aod  Forbes.  Dr  Hector,  in  1856-59,  attached 
the  names  of  scieotific  worthies  to  a  number  of  peaks 
in  this  part  of  the  mountains.  Amongst  these  are 
Lyell,  RichardsoD,  Murchi^n,  Lefroy,  Bourgean, 
and  Sabine.  Some  of  the  peaks  so  named  are  visible 
from  the  line  of  the  Canadian  Pocif5c  railway.  The 
names,  not  only  of  Douglas  himself,  but  als^o  those  of 
Drummond  and  Hector,  deserve  to  be  perpetuated  in 
connection  with  this  part  of  the  mountains,  and  iu  a 
map  (the  result  of  explorations  by  the  geological  sur- 
vey) now  in  course  of  preparation  for  publication 
these  will  appear.  Georgs  M.  Dawson, 

OtUvA,  Aprit  10. 

Science  at  Cornell. 

The  undergraduates  of  Cornell  tiniverKifcy  are  be- 
coming agitated  over  the  question  whether  tbat  great 
institution  is  becoming  a  technical  schooL  Three- 
fourths  of  their  nninber  are  in  non-technical  courses, 
and  that  in  an  institution  the  fundamental  lavr  of 
which  declares  that  it  is  founded  and  receives  its 
endowments  for  the  specific  purpose  of  promoting 
agriculture  and  the  useful  arts.     But  so  serious  a 

aue^tjon  IK  this,  that  the  president,  in  bis  remarks  at 
lie  alumni  dinner  at  New  York  recently,  considered 
it  necessary  to  assert  bis  conviction  that  enough  had 
been  done  for  the  technical  departments,  and  that 
the  endowments  and  income  of  the  university  should 
be  directed  to  the  establishment  of  law  and  other 
schools  ap[)ttrently  never  eontemplaterl  by  the  found- 
ers of  the  institution,  or  authorized  by  the  law  and 
the  charter. 

The  chance  remark  of  Mr.  Cornell,  that  he  wcnild 
found  an  **  institution  in  which  any  person  can  re- 
ceive  instruction  in  any  study,"  and  the  fact  that  the 
value  of  the  endowment,  as  given  by  the  general 
goverameni,  was,  at  the  time  of  its  presentation,  but 
a  fraction  of  the  amount  ^ince  realized  from  it,  are 
made  the  basis  of  an  ingenious  argument  for  the  re- 
striction of  the  appropriation  for  agriculture  and  the 
arts  to  half  a  million  dollars  ;  while  the  remainder 
of  the  endowment,  amounting  to  several  millions, 
should  be,  in  the  opinion  of  the  successor  of  Andrew 
D.  White,  devoted  to  other  purposes. 

Where  are  the  traditions  and  the  law  and  charter  of 
Cornell  ?  and  where  are  the  trustees  and  constituency, 
which  have  been  hitherto  regarded  as  the  defenders 
of  this  great  trust,  instituted  for  the  benefit  of  the 
people  and  the  tschuical  education  of  their  sons  and 
daughters  ? 

The  fact  seems  to  be^  as  shown  in  this  address, 
that  the  gift  of  the  genera]  goTemment,  presented 
to  the  state  of  New  York  for  the  purpose  of  found- 
ing and  maintainiDg  technical  colleges,  originally  in 
the  form  of  land-scrip,  and  worth,  as  stated,  some 
six  hundred  thousand  dollars,  was,  by  carefully 
locating  the  land  and  by  persistent '  holding  on,'  finally 
made  to  produce  several  millions  of  dollars,  and  to 
form  the  main  dependence  of  this  university,  in 
which  the  '  leading  objects  '  are  prescribed  to  be  '*  to 
teach  such  branches  of  learning  as  are  related  to 
agrieulture  and  the  meehanie  arts/*  But  it  has  evi- 
dently required  some  ingenuity,  not  to  say  sophistry, 
to  find  an  excuse  for  turning  the  magnificent  grant 


of  the  Cniied  States  into  a  law  school,  a  school  \ 
medicine,  or  a  school  of  divioity,  as  speaken  at  ih 
Cornell  dinner  are  reported  to  have   prot** 
would  seem  to  the  outside  looker-on  that  the  i 
provisions  of  the  law  and  the   chartpr   whtr* 
been  above  quoted »  and  which  forth*  i 
and  claKsicjif  studies  to  be  taught,  iv 
stand,  despite  the  effort*  and  de^iie^     c  iuj 
have  on  knowledge  of,  or  syrapathy  with,  \ 
education,  and  that  all  gifts,  from  whatever  I 
should  be  subject  to  the  fundamental  law. 

That  Cornell  should  become  a  true  univenitv, 
the  sense  that  it  should  embrace  colleges  of  all  ih 
branches  and  departments  coming  within  t4ae  wv.p 
of  its  charter,  as  f ar  as  is  possH  '  'v  wti| 

the  original  object*  of  its  four  i*Mitl 

desirable^  not  only  in  itself,  but  t»i^M  ».-*    ^ut  fUTpos*" 
of  lending  assdstanee  to  the  students  in  these  *  lead- 
ing branches,'  who  have  the  ability  and  the  de«ir»  \ 
become  liberally  educated :  but  that  such  a  fou 
tion  shonld  be  diverted  to  law,  or  medicine,  or  div 
ity  schools,  seems  preposterous,  and  it  is  a  qa 
whether  the  university  may  not  forfeit  its  ehaH 
should  such  counsels  prevail.     There  are  many  < 
institutions  in  the  state  of  New  York  hx^king  with 
wishful  eyes  upon  the  grand  endowment  of  Cor 

H.  S.i 


A  conveaient  way  of  indicating  localities 
labels. 

Id  the  careful  working-up  of  a  loc-al  flora  or  faua 
it  becomes  necessary  to  indicate  many  loca'  * 
which  have  not  well-known  names.  This  is  oo©- 
monly  done  by  means  of  more  or  less  lengthy  de* 
scriptions  of  the  locality.  But  this  plan  involvfj 
much  labor,  and  is  also  undesirable  from  the  fai 
that  the  data  can  be  attached  to  the  specimen  oa|j 
by  means  of  camberaome  labels,  or  by  re/erenoe  to| 
note-book.  To  avoid  these  objectionable  feotoi 
I  have  devised  a  system  which  meets  the  desired  esj 
in  a  simple  manner.  This  system  was  stiggested  te. 
me  by  the  way  in  which  the  poaition  of  loealitiee  are 
indicated  in  the  city  of  Washington. 

For  the  purposes  of  our  local  survey  a  well-knov 
point  on  the  university  grounds  is  taken  as  a  oentn 
Upon  a  map  of  this  locality,  a  north  and  south  In 
and  an  east  and  west  line  are  drawn  throngh 
point.  These  Hues  are  marked  0,  Other  lincaj 
drawn  parallel  to  these  lineF,  dividing  the 
squares^  each  line  indicating  a  distance  of 
metre.  These  lines  are  numbered,  beginning  in! 
case  at  the  one  next  the  zero  line,  and  reading 
wards  the  margin  of  the  page.  By  means  of 
streams,  and  oUier  conspicuous  objeoto,  the  positiafi, 
upon  the  map,  of  any  locality,  can  be  easily  aflC6^ 
tained  ;  and  its  distance  north  or  south  of  one  sero 
line,  and  east  or  west  of  the  other,  seen  at  a  glanes. 
It  is  only  necessary  to  write  figures  indicating  thet* 
co-ordinates  upon  a  printed  blank  label  to  accurately 
indicate  the  locality.  This  label  should  have  printed 
upon  it  the  name  of  the  centre  of  reference  ;  it  msy 
also  have  letters  indicating  two  of  the  cardinal 
points  of  the  compass.  In  the  latter  case  four  svta 
of  labels  would  be  necessary.  The  f oUowing  it  Kt 
example :  —  ^ 

This  filled  out  might  )    Cornell  IT. 
read  as  follows  :      (  N.  28,  S.  l(l| 

J,  Hmrht 

Eutomotoi^cat  Uboratorv,  Oomell 
UDiverBtty,  April  6. 
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INVENTORY  OF  PHILOSOPHY  TAUGHT  IN 
AMhRlCAN  COLLEGES, 

In  the  Kpncral  overhauling  which  thu  college 
purrieuluiii  hns  been  reeeiviriK  ot  hite,  there  liaK 
been  one  8ulijtx;t  fjuite  generally  overlooked. — 
thftt  of  philoscjphy.  Apart  from  an  cx'casional 
e<lit«>rial  note  in  the  cohimna  of  Scicvce,  I  have 
feeen  next  to  no  allufiion  to  the  matter.  Yet  it  is 
diftleult  to  see  how  we  are  U»  <levelop  a  hi^h  ^Tatk* 
of  national  culture  in  science  and  in  liternn,^  matters 
without  cont-act.  by  vvay  either  of  stiniuhis  or  cjf 
mirroring,  or  of  both,  of  these  matters  with  philo- 
!«Qphic  principleti.  Where  thi.**  contjict  is  to  otx?ur, 
unle!«  in  college,  it  ib  abo  difficult  to  see.  I  have 
no  intention  of  diHcussing  thc*ee  matters  [lere :  hut  I 
wiah  to  give  an  inventory  of  the  iiresent  condition 
of  philosophic  instruction  in  our  colleges.  h«He<l 
U[K)n  the  catalogues  of  these  iUBtitutions.  Neither 
Kiy  knowleilge  nor  the  limit  of  space  allows  me  to 
gti  l)eyond  a  consideration  of  tlu*  subject  taught  to 
diseuiH  methods,  etc. 

The  phito*<»phic  discipline  of  tlie  ordinary 
American  college  is  a  survival  of  that  period  of 
ita  ejcinlenee  wlien  its  eajiecial  dL*e<l  was  to  fnmish 
to  the  c?tjmmtmity  well-foi-tifietl  miniHters  of  the 
el.     The  catfiloguet*  of  our  colleges  reveal  all 

geti  of  evolution  from  this  original  soiu-ce,  hut 
all  show  their  genetic  connwtiou,  Tlie  extent  of 
the  evolution  may  l>e  shown  by  considering  the 
courBea  of  four  of  the  older  New  England  inintilu- 
tions,  »elet*ted  from  im  many  states.  In  Dartmonth 
the   instruction   Ijegins   with  a  twenty-four-hour 

Brae  in  natural  theology,  followe*!  by  twenty 
of  antluTipolojjy.  The  piece  de  resistancr 
19  sixty  hours  of  psychology  (Port<»r'8  *  Elements '), 
which  is  *iupplement^  hy  ixiurses  in  ethicn 
(twenty^live  boors),  history  of  ancient  philosopliy 
(twenty -six  hours),  at'sthetica  ((iftcKin  bourse  and, 
t*!  complete  the  circle  with  whicb  the  instrtiction 
began,  a  thirty-hour  course  in  the  evidences  of 
(*hri»tiMnity.  All  this,  certainly  no  insignificant 
amonnt,  Is  nxjuirtn^l  work.  There  is  one  elective 
uf  thirty 'two  hours  in  the  history  of  modem 
phil«*ophy. 

C*rii<9MLng  the  Connecticut  River,  and  tx>ming  to 
the  Univerwity  of  Vermont,  we  find  the  following 
&niT9i*£  :  psychology  (Sully),  logic  (Davis's  *  Theory 
of  ttiought  *),  t?thic«  (Calderwoofl),  a  short  connie 


in  aesthetics,  another  short  one  in  the  evidences 
of  religion,  and  quite  an  extensive  coursf*  in 
metaphysics,  in  which  WatBon*s  *  Kant*-s  jihiloa- 
ophy  in  extracts,'  and  the  exposition  of  Kant 
by  Professor  Morris,  iuvi  used.  At  Williams,  as 
in  the  University  of  Vermont,  all  phiU^sophiral 
work  seems  to  l>e  i^equired,  the  currtf ndum  includ- 
ing the  following  aubjecta :  anthrojKilogy  {Hop- 
kins^s  '  Outline  study  of  man  *),  logic,  theok>gy 
(dogmatic,  apparently)*  natural  thet>logy  (through 
th«^    medium   of    Flint's   'Thetsm,'  and    Butler's 

♦  Analogy*),  etliics,  and  the  history  of  i>hilo8ophy. 
At  Brown  we  tlnd  Uigic,  three  hours  a  %vv*^k  ; 
intellix*tual  philiwiphy,  four  hours,  including 
studies  in  Hamilton,  Kant*  Porter,  Sully  ;  el  hies, 
live  hour«,  including  Way  land,  Calderwood,  Kant, 
etc.  Til  ere  is  ato  a  c<>urse  in  natural  theology.  In 
addition  to  these  re«pdrt<l  courses,  there  is  an 
elective  in  the  liistory  of  phiU:>s<:>phy. 

None  of  these  colleges,  it  will  l>e  observeil,  is 
now  a  profeasedly  denominational  college.  It 
may  Ix^  well,  accorflinj^ly,  to  add  one  whicti  is: 
vi»,,  Trinity.  Here  the  retpared  work  te  ethics 
(thnmgh    the    nH*«3ium     of     Wayland),     Butler's 

*  Analogy*  and  his  sermons,  metaphysics  (Sir  W. 
Hamilton),  and  courses  in  psychology  and  logic. 
Elective  couraes  are  those  in  antiiropology  (Hof>- 
kins);  ethics,  two  courses,  —  one  in  Haven,  and 
the  other  in  Whewell  and  Plutarch,  and  uieta- 
phynic's  (JVhCosh),  No  very  great  differentia- 
tion is  ol>si*rvalile  in  these  c^ourses,  althctugh  there 
is  more  ethics,  and  more  etliics  from  a  theologiral 
stand-point,  in  Trinity  than  in  other  colleges. 

We  turn  now  to  the  other  end  of  the  scale  of 
evolution,  where  the  courses  are  almost  wtiolly 
bn^nre  courses,  and  are,  either  entirely  or  in  the 
major  part,  elective:  and  in  which,  al80,the  iuKtruc- 
tion  b  mainly  from  the  historical  side.  Of  snch 
institutions,  Harvard  and  the  University  of  Michi- 
gan are  instances,  i>erba|»H  the  only  ones.  In  the 
latter  college,  the  only  re^^uired  study  in  this  line 
is  a  course  in  either  psycbology  (Murray)  or  logic 
(Jevons).  Elective  courses  are,  two  iji  psychfjlogy, 
one  in  exjwrimental  and  another  in  its  relations  to 
philosophic  problems.  The  course  in  the  hist*jry 
of  philosophy  is  three  hours  a  week  through  the 
year.  This  is  supplemented  by  a  three-hour  course 
in  the  principles  of  pliilosophy,  followed  by  a 
study  of  Hegers  *  Logic*  The  courses  under  the 
general  head  of  ethics  would  include  a  coarse  in 
ethics,  historical  and  theoretical  ;  one  in  the  phi- 
losophy of  state  and  history  ;   and  a  course  each 
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,  •   ♦.  .o'tow*  :    lo)sie.  iwyoholoKV.  ethics,  natural 

»  Nv»,^^    .^nd  exiden*i*»i  of  ('hrintianity  ;  the  elec- 

«x.    i^xv  ihe  h\H\oT\  of  philofK)phy,  two  hours 

•  xMK^h  the  Mvir  :  a  iiiume  in  Ixxiko  and  Berkeley 

MM  iwohonrM  llrHi  half-year,  followcni  by  'special 

lopiiw  •  the  M*eond  half  ;  and  a  two-hour  course  in 

pii\Hiol«H:i«'al  |iMyoh(»li)Ky  through  the  year. 

rho  IihI  of  eolIeKes  given  might  be  considerably 
iuriv«M,Ml  :  liut  It  HufHces,  I  think,  to  justify  the 
dixwitMi  ftf  i^ollegn,  so  far  as  their  philosophic 
trailing  in  mnoemcd,  into  three  cJaases,  of  which 
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the  first  would  include  by  far  the  greater  number 
of  institutions.     Did  sjwce  iiermit,  it    would  be 
interesting  to  give  the  courses  in  two  or  three  of 
the  best  Canadian  colleges.     The  practice   there  is 
to  divide  the  8ul>ject8  into  'pass'  and    -honor' 
subjects ;  the  fonner  lieing  psychology,  logic,  and 
ethics,  and  the  latter  including  quite  a  wide  range. 
At    McCiill,  for  instantv,  besides  courses    in  the 
history  of  ancient  and   modem  philosophv,  the 
student  must  jxiss    an    examination    on    twelve 
masterpieces  ;    for  example.  Aristotle's   *  Ethics,' 
Descartes'  »Meth«xl  and   meditations,'    Spinoza's 
'Ethics,'    Fraser's    'Berkeley,'    Spencer's    -First 
principles.'  etc.     At  University  college,  Tor3nto. 
this  honor- work  retpiires  such   solid   reading  as 
(Jreons  ' Intnxluclion   to  Hume,'  and  his  'Pro- 
legomena to  ethics.' 

For  the  most  part,  these  courees  sjieak  for  them- 
selves to  one  familiar  with  the  couraes  in   Carman 
universities,  or  even  in  Great  Britain  in  the  present 
renaissance  of    philosophy   there.      The   greatest 
lack  is  undoubtedly   in  the  department   of  the 
philosophy  of  nature.     The  philosophic  interpre- 
tation and  criticism  of  the  principles  of  modem 
science  seem  to  be  unknown  save  at  Harvani  and 
the  University  of  Michigan.     The  greatest  advance 
which  any  one  familiar  with  the  philosophic  an- 
nouncement* of  the  last  eight  or  ten    vears  will 
notice  Ls  the  growing  tendency  to  int^duce  the 
history  of  philosophy,  and  esjKxially  the  studv  of 
the  originals.  jKirticularly  in  Plato,  Aristotle.  Kant 
and   even  Hegel.     A  striking  and  welcome  phe^ 
nomenon  is  the  increasing  disu.se  of  Sir  William 
Hamilton.     I  do  not  say  this  with  esi>ecial   refer- 
enw  to  his  philosophy,  hut  Ixvause  it  is  safe  to 
say  that  the  sole  ideas  which  the  vast  majoritv  of 
grailuates  of  our  colleg^^s  have  of  continentalphi- 
losophy.  have  come,  dinvtly  or  iridirectlv.  through 
Hamilton  and  (\)nsin:  and  it  is  difficult  to  say 
which  is  the  Mum*  misleading  as  an  authority  in 
historic  j»hilosophy.     Prinivton  j)reseuts  one  inno- 
vation, whence,  I  think,  alm.wt  all  of  our  colleges 
could  learn  something.     It  has  called  in  men  from 
its  biological  deiKirtment  to  discuss  physiological 
iwychology.     Tlie  discussion  of  the  one  subject  of 
visual   sensation   and    |H-rct*ption  could   easily  be 
made  remarkably  fruitful  for  j)sychology,  as  "well 
as  leading  up  to  the  subjei-t  of  si">iice-i)erception  in 
general,  and  the  (juestion  of  empiricism  antl  in- 
tuitionalism,  and   the   function   of    evolution   in 
psychical  life.     It  is  no  <liscredit  to  our  teachers  of 
philosophy  to  say  that  it  is  alnuRjt  iniix)ssible  that 
they  should  have  s|x*cial  knowM^e  in  j)hvsiologi- 
cal  psychology.     The  instructor  of  tonlay  has  now, 
in  the  subject   of  logic,    psychology,  ethics,    the 
history-  of  philos<:>phy,  and  what  is  vaguely  called 
'metaphysics,'  to  cover  a   wider  field  than   the 
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tencher  of  any  other  branch  ;  aiid  rratriction  of 
subjects  rather  than  their  enlargement  is  the  need. 
It  is  impossible  to  tliscuss  the  subject  of  the 
future  of  philoeophy-teaching  in  this  country  with* 
out  reference  to  the  mooted  question  of  *  elective^,' 
It  is  evident  that  the  great  majority  of  th^ise 
Atnerican  colleges  that  have  not  introduced  tlie 
elective  system  are  giving  all  the  lime  to  |)hilo- 
iOi)hic  studies  possible,  though  I  do  not  undertake 
to  say  whether  or  not  that  time  be  distributed  in 
the  wisest  way.  In  fact,  the  outside  scoffer  would 
probably  say  that  relatively  too  much  time  in 
lijiv^en  them,  when  all  stuilies  are  required.  It 
will  be  noticed  that  the  colleges  where  least  phi- 
losophy m  required  are  the  oneH  where  moet  is 
taught,  and  the  ground  is  mcist  widely  covered, 
Per»<^nally,  I  should  not  be  aurprised  to  know  that 
thuy  are  the  ones  where  most  vital  interest  is 
taken  in  these  studies,  save  in  the  instances, 
happily  many,  of  the  smaller  colleges,  where  the 
philoeophic  teaching  ib  in  the  liands  of  a  man  of 
such  strong  chtu^cter  that  the  teaching  is  a  lasting 
power  for  life  in  an  ethical  way,  whatever  may 
be  said  of  the  istrictly  teclmical  value  of  the  phi- 
losophy taught.  JoHK   Dkwky. 


INSECTIVOROUS  PLANTS. 

The  peculiar  insect-capturing  liabits  of  certain 
of  our  native  plants  were  observHl  nearly  a  cen- 
tury eifC9*  And  the  belief  was  tlien  entertained  that 
the  [leculiar  phenomena  served  some  direct  object 
in  the  plants'  economy  ;  in  otlier  words,  that  the 
captured  insec^ts  served  as  nutritive  material. 
Tlieae  otH^rvations,  however,  were  long  forgot- 
ten, or  received  but  little  attention,  till,  in  1875, 
Darwin's  well-known  work  on  insectivorous 
plants  apiteared.  Hince  then  a  very  great  imfMftus 
has  l>een  received  by  liotanists  in  their  study,  that 
liaa  resulted  in  large  additions  to  the  literature  of 
itie  subject.  In  a  rect?nt  jm|>er  by  the  well-known 
botanist  of  Jemi,  Prof.  W.  Detmers  {Xonl  mtd 
md^  18HH,  73,  HI),  a  review  of  our  presejit  knowl- 
edge is  givejtt  from  which  the  following  is  ob- 
tained. 

At  present  it  is  w^ell  known  that  the  function  of 
the  green  tissue  is  the  aljeorptiou  of  earlionic  acid 
from  th»i  Hun\»unding  medium  under  the  inHuence 
of  Ught,  and  its  decomfxisition  £uid  fomiatiun 
therefrom  uf  i»rganic  comjiounds»  Mosit  of  the 
higher  jilantii  »ire  capable  of  complete  and  i>erfect 
development  soI#'ly  by  the  aid  of  purely  inorg^inic 
roaterialM,  though  in  tlin  larger  nundier  organic 
matt'T  may  and  d<»i^form  a  share  of  the  nutritive 
maleriah  In  the  economy  of  nature  this  func- 
tion is  a  mmtt  imfxirtani  one,  as  planti)  thus  oc- 


cupy an  intermetiiate  position  between  the  animal 
and  inorganic  kingdoms. 

But  some  ^ilants  are  not  tiius  provided  with  the 
green  or  chlorophyl  tissue,  and  are  dei>endent 
more  or  less  uj)«n  organic  fctods.  In  some,  as  the 
mildews,  the  power  of  trauBfomiing  inorganic  to 
organic  substances  is  wholly  wanting  ;  while  in 
others,  tis,  for  instance,  certain  orchids,  such  as 
Neottia  nidus  avus,  the  power  is  much  restricted. 
Likewise  the  mistletoe,  though  sufficiently  rich  in 
chlorophyl,  derives  much  of  its  material  frcmi  the 
siqi  <>f  trees  ui.»on  wJucIj  it  is  parasitic.  Insec- 
tivorous plants,  in  the  same  way.  seem  to  occupy 
an  intt^rmediate  jxisition  betwe«^n  thtise  dei.*endent 
entirely  upon  inorganic  and  those  which  derive 
theu^  material  jnirely  from  organic  8<:»urces, 

Hie  term  *  insectivorous,'  as  applied  to  plants, 
is,  however,  not  strictly  c<»rrect,  nor  would  *  car- 
nivorous' be  much  Ix^ter.  Different  forms  of 
animal  life  are  capture^l  by  such  plants  as  have 
received  this  appellation,  and  by  the  aid  of 
sc*creted  juices  are  digested  and  absorbed  ;  but 
there  is  no  mechanical  acrtion  except  in  capturing 
and  holding  the  objects,  imd  therefore  *  flesh* 
dig4>sting '  would  exiiress  more  correctly  the  pro- 
cess. 

One  of  the  best  known  of  insectivorous  jilants 
is  the  *  sundew  '  plant  (Drosera),  sjjecies  of  which 
are  distributed  over  nearly  the  whole  world.  It  is 
small  and  low,  growing  about  meadowy  places, 
and  couH|>icuoiL«!  for  tlie  sparkling  drojjs  t»f  fluid 
suite tance  that  are  seen  ujjon  its  leaves.  Tlie 
leaves,  which  are  about  four  millimetres  in 
diameter,  have  uiK>n  their  upper  surface  a  large 
number  of  pec^uHar  tent(icle-like  organs,  as  many 
as  two  hundred  in  s<mie  crises.  The  ones  in  the 
middle  Viw  shorter  and  upright  ;  those  near  the 
sides,  longer  and  more  horizontal.  Each  tentiicle 
consists  of  a  ^tenu  fK^rmt'aled  by  a  spiral  tube, 
and  a  glandular  head,  which  emits  a  drop  of 
colorless,  sticky,  and  stringy  fluid.  This  suljstance 
ai»|«ut^ntly  serves  to  attract  insects  as  well  as  to 
retain  them  when  <mce  they  have  alighted  u[Km 
the  leaf,  as  it  is  seldom  that  they  are  able  to 
extricate  themselves  after  coming  in  contact  with 
it.  To  yet  further  assure  tliis  rftention,  the  leaves 
[Mjssess  tiie  power  of  closing  or  folding  together, 
brought  about  slowly  by  the  irritation  conveyt*il 
tlirough  the  tentacles.  An  insect  thus  flrndy  en- 
c:losed  remains  till  the  fluids  secrettnl  by  the  ten- 
t^icular  glands  have  caused  its  solution,  or,  more 
proiM*rly,  digi^tion.  Any  foreign  object,  lie  it 
mineral  or  animal,  will  cause  the  closure  of  the 
leaf  antl  the  »e«:TetJon  of  tUiids  ;  but  tliere  is  this 
remarkable  difference,  —  a  mineral  sutistanoe  only 
produceii  the  flow  of  an  acid  secretion,  while  an 
insect  or  piece  of  fleali    causes,    in   addition,   a 
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secrefcion  of  pepsin.  The  process  is  almost  pre- 
ciseir  like  that  which  CHieurs  in  the  animal 
stomach,  — ^a  secretion  of  acid  Band  ferment  pn> 
duceii  by  the  contact  of  digestible  iitubstances.  Tlie 
ferment  or  j>epein  is  not,  however,  a  peculiarity 
of  such  plants  aJone.  The  milky  sap  of  many 
othem  contains  the  same  auimtance,  and  a!inr:*^t 
generally  throughout  tlie  vegetable  kiii(:;<h>m  a 
ferment  is  procluoecl  in  seeds  during  gerniination, 
rendering  the  reserve  materiah  upon  which  the 
young  plant  ia  dej>endent,  a<^Bimllable. 

Yet  better  known  is  another  plant  of  the  same 
family  (Droseraceae),  the  venuH  rty-tra]>  (Dionaea)^ 
that  grows  in  the  w^et  lands  of  North  Carolina, 
The  leaves,  alxjut  six  centimetres  in  length,  spring- 
ing from  the  ground,  have  an  eUmgatetl,  w4ngecJ 
stalk,  lieiiring  an  orbicular  leaf  at  its  extremity, 
which  is  capable  of  snclden  fohiing  or  closure. 
Along  the  margin  of  each  leaf  are  a  number  of 
long,  immovable,  hrisrtly  hairs;  and  near  the  mid- 
dle i>f  eacli  side,  on  the  upper  surface,  three 
slender  irritable  liairs,  which  have  the  peculiar 
power,  when  touched,  of  conveying  the  irritation 
lo  the  leaf -tissue,  and  causing  unmediate  closure, 
the  marginal  bristles  crossing  each  other,  mod  pre- 
venting any  possibility  of  eiicape.  In  addition 
to  these  hairs,  there  are  a  large  number  of  glandu- 
lar Imclies  attaclieii  by  a  short  Htem»  wliith  nut 
only  scH'iete  the  iligeative  fluids,  hut  also  serve  as 
aL>Horptive  organs  for  the  digested  material.  An 
insetH  or  any  digestible  subsUmce  caught  by  this 
singular  contrivant*e  remaina  enchased  a  relatively 
long  time,  while  an  inorganic  or  nonniigestible 
ubje<-t  is  much  scxmer  rele^iaed. 

In  a  very  dilferent  way  the  leaves  of  spcH^ies  of 
the  pitcher -plant  (Nepenthes)  serve  lo  entrap  in- 
sects.  Here  the  long  leaf  is  prolougetl  Intcj  a  ten- 
dril, which  bears  at  its  apex  a  tultular  or  oblong 
]»itcher,  soriietinies  a  foot  or  more  in  length,  closed 
with  a  hinged  liib  Abjut  its  rim  there  are  a 
nun^ber  of  nectar-secnling  glands »  by  wliicb  in- 
sec^ls,  and  esptHiany  jmln,  are  ^ttractc^i.  Enlering 
easily  into  the  np|ii*r  part  of  the  tnl»e,  they  fall 
from  the  smixitb  surface  Uy  the  bott4>m.  Here 
there  is  a  very  large  numlxT  of  secreting  glands, 
which,  singularly,  only  in  ronsecpience  of  the  irri- 
tatiun  produced  hy  the  insects,  [xjur  out  a  con- 
sidera I »1  e  quim tity  t>f  digestive  llukL  This  secre- 
tion shows,  in  the  presence  of  albumen  and  lli*Kh, 
a  strong  ueiil  reaction,  w^hich.  together  with  the 
associated  ijejMiin,  at^ts  energetically  n]Km  imimal 
substa.nces,  digesting  them  in  a  short  time. 

Again,  spe>c*ii^  of  our  native  Saracen  ia  have  the 
ascending  bolUiw  leaves  so  encltJsed  hy  a  ltd  ius  U\ 
prevent  the  entrance  of  rain- water,  but,  by  the 
niH-tar  glands,  attract  '<ix\\\  entrai*  iu-sei'ts,  which 
are  digested    by    thr   abundant   six-retion   at  the 


bottom.     In  addition  to  these,  the  aquatic  bb 

derworts,  or  Utricularia   of  Europe    and    No 

America,   although   secreting  no   n' 

njay  j)roperly  l>e  classetl  among  tl 

plants*     The  small   bladders   are  so  « 

val  ve  as  to  sdm it  the  ingress  of  insecta,  c  s 

«ir  newly   liatched  fish,  but  pr«?veiit  their  t^tf 

and,  from   the  large   nuinlier   that  they  aji^ 

cpjently  found  to  contain,  it  is  verj"  probab 

the  ensm'ng  tlecomposition  is  of  direct  mlt 

to  the  plant  in  famishing  nntritiTe,  abeKirtiiiil 

compounds. 

The  question,  finally,  whether  orga,nic 
obtained  and  dissolved  by  the  plant  in  tlie  wsjj 
briefly  descril»ed  is  indispensable  or  serviceable  I 
nutrition,  is  important.  Various  canii\«^ 
have  lieen  cultivated,  secluded  for  n 
from  all  cx>ntact  with  organic  material,  witL 
apparent  deterioration  in  their  development,  < 
that  it  may  at  once  be  determined  that  such  mattir 
is  not  indisi>ensable.  However,  in  experiments  witb 
plants  of  Drosera  rotundifolia,  all  kept  under  pn*- 
cisely  the  same  circumstances,  except  that  socw 
were  deprived  entirely  of  organic  food-malniiti 
while  others  received  insects  from  time  to  time,  1 
was  found  that  the  latter  throve  much  better, 
fructified  much  more  abundantly. 

These  views,  that  the  substances  SJv  of  din 
iK'netit  to  the  plant,  are,  however,  t    ^  My  I 

Behr  in  a  late  n  umber  of  the  Phartu  nm 

schau,  w  ho  claims  tliat  it  is  not  prov  • 
dissotve^l  material  is  taken  up  as  nutriti\  <  lI«| 

and  so  made  use  of.     Its  presence  within  thecdil 
or  in  the  tissue  of  the  plants,  may  be  explained  I 
simple  capdlarity,  which  is  further  evidenced 
the  absorption  of  inorganic  substajDces,  such 
arsenious  acid,  by  means  of  the  secretions,  as  I 
been  recently  shown  by  Jaeger. 

This  opinion  Dr,  Behr  supportB  by  obserratiii 
on  species  uf  Nepenthes,  where  he  found  tbatt 
pitchers,  after  the  reception  and  solution  of  i 
were  in  no  wise  wtrengthened,  but  became  injai?^" 
and  witherai  ;    and  in  cases  of  Drosera  sulfuw* 
and    rosulata,  where   he  likewise  found  that 
leaves    which    had    captured    an    insect    aiwnji 
withered!,  and  where  many  leaves  were  thus  i 
of  their  true  function,  the  plant  weakened 
dieil.     He   mentions   the   singular   fact    that 
larvae  of  certain  insects  (Xanthoptera  semicoc 
are  known  to  live  in  the  exudations  of 
variohiris  without  being  affected  by  the  dige^ll 
fluids,  —  habits  very  similar  to  the  knowTi  ooei< 
bat-flies  in  the  animal  stomach. 

It  is  very  diflicnlt  indeed  to  understand  hu 
such  remarkabk*  contrivances,  in  connection  win 
true  digestive  fluids,  can  exist,  save  on  the  tti 
that  their  function  is  a  real  one,  and  tliat 
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«nilieerve  dome  dirifct  otie  in  plant-economy*  aiid 
>  iJot»  ax  Or.  Belir  would  affirm,  acijuired  pei'iil- 
ritieti  directly  injurjutiH  Id  tlie  ori^uniBiii. 


.4  METHOD  OF  8IONALLINO  DIAORAMH. 
An  ingetiiotig  system  of  adapting  the  aJphaljeti* 
cal  nieflHagee  of  the  electric  telegrapti,  or  of  the 
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heliograph,  or  any  other  signalling  apparatus,  to 
the  reproduction  at  distant  points  of  some  kinds 
of  drawings,  has  been  recently  contrived  by  Bir. 
Alexander  Glen  of  England,  and  is  described  in 
the  London  Illustrated  news  of  March  20.  It 
seems  likely  to  be  of  some  utility  in  military 
operations,  as  it  is  especially  suitable  for  the  trans- 
mission of  small  maps  or  plans  of  a  locality. 
The  design  to  be  transmitted  is  drawn  on  ruled 
I>aper,  divided  into  little  squares  by  vertical  and 
horizontal  lines.  The  operator  at  the  transmitting- 
station  can  thus  indicate  by  alphabetical  letters  to 
the  receiver  any  point  on  the  paper  falling  in  the 
centre  of  any  square  ;  the  person  at  the  receiving- 
station  will  apply  his  pencil  to  that  point,  and  will 
then  be  directed  to  the  next  point,  dirawing  a  line 
with  the  pencil,  and  so  on  to  fcft'm  a  complete  out- 
line-drawing. Patches  of  shading,  of  the  several 
darker  or  lighter  tints  shown  in  a  8e{)arate  diagram, 
may  be  put  in  by  special  directions. 

BIBUOQRAPHY  OF  INDIAN  LANGUAGES. 

Many  years  since,  the  present  director  of  the 
bureau  of  etlmology  became  inten»sted  in  Indian 
tribes  of  the  wetrt,  and  began  to  study  their  lan- 
guages. The  study  of  the  8|)oken  language  from 
the  mouths  of  the  speakers  naturally  led  to  the 
study  of  books  containing  accoimts  of  languages 
no  longer  spoken,  or  spoken  by  people  not  person- 
ally visited.  As  books  began  to  be  studied,  the 
desire  and  the  need  of  examining  more  books 
relating  to  the  subject  were  felt  to  be  necessary 
for  the  solution  of  the  problems  involvwi.  A  card- 
catiilogue  was  therefore  U^gun,  of  the  books, 
I)ainphlet8,  magazine  and  other  articles,  rcanu- 
Hcripts,  etc.,  which  were  nee<lfulf(>r  an  exliaustive 
study  of  the  relatioushijiB  of  the  native  tribes  as 
based  ujK)n  language.  This  catalogue  grew  and 
grew.  How  gi-eat  it  was  or  is  de^tiiUHl  to  become, 
if  absolutely  completed  and  jwrfected,  no  one  yet 
knows. 

Every  lover  of  systt^matic,  complete,  and  ac- 
curate work  owes  a  debt  of  thankfuhiess  to  the 
bureau  of  ethnology  and  the  coniinler  of  tliis 
formidable  volume ;  and  he  owes  this  debt,  not 
because  the  work  is  coniplete  (for  it  is  still  incom- 
plete), and  not  because  it  is  fret*  from  inaccuracit^s 
(for  there  are  inaccuracies,  though  tht^se  are 
neither  important  nor  numerous),  but  he  is  grate- 
ful for  this  monmnent  of  systematic,  thorough- 
going research,  and  for  a  pi^rsistent  devotion  to  a 
lofty  ideal  of  bibliograj)hic  work.  Had  a  ktss 
lofty  ideal  of  completeness  or  excellence  been  set 

Pnto/' sheets  of  a  bibliography  of  the  languages  of  the 
Xttrth  American  Indians.  By  James  Conhtantine  Pilling. 
ViaHhmfdou,  Government,  iWS.     1175  p.    4*>. 


up,  the  book  would  have  been  beyond  all  criti- 
cism. The  very  excellence  of  the  ideal  affords 
ground,  and  the  only  ground,  for  the  friendlv 
criticism  we  beg  to  offer. 

The  titlepage  of  this  printed  but  unpublished 
book  is,  and  is  intended  to  be,  a  standing  invita- 
tion to  criticism  from  all  competent  judges.  We 
say  printed  but  not  published,  since  a  manuscript 
note  informs  us,  '  one  hundred  copies  printed,'  and 
the  printed  titlepage  informs  us  that  these  ooe 
hundred  volumes  are  '  distributed  only  to  collabo- 
rators,* and  also  that  they  are  *  proof -Greets.* 

It  is  the  fulness  of  the  present  catalogue,  the 
time  and  labor  spent  upon  it,  the  bibliographic 
spirit  which  i)ervades  it,  taken  together  with  the 
titlepage,  that  bring  into  the  strongest  relief  the 
perfect  ideal  in  the  author's  mind,  and  at  the  same 
time  his  clear  perception  of  the  mode,  and  the 
only  mode,  for  the  attainment  of  this  ideal  Hie 
author  has  set  before  him,  and  kept  steadily  in 
view,  the  puq)Ose,  first,  of  hunting  up  every  scrap 
of  published,  printed,  and  even  manuscript  infer 
mation  in  existence,  relating  to  the  subject; 
second,  of  recording  a  description  of  each  work  so 
full  and  so  complete  that  it  need  never  be  re- 
corded more  fully  or  more  completely  ;  third,  of 
telling  where  each  work  catalogued  may  be  fomid; 
fourth,  of  giving  a  clear  notion  of  what  the 
docrument  is,  and  what  it  contains  relative  to  his 
subject,  telling  where,  within  the  work  cited,  the 
linguistic  material  is  to  be  found  ;  and,  lastly,  of 
so  putting  the  whole  together  that  whoever  has 
(K^casion  to  use  this  bibliography  may  learn  all 
that  he  needs  or  cares  to  know  alx>ut  any  book 
catalogued,  and  its  contents,  without  actually  see- 
ing it  at  all. 

Tlie  value  of  any  work  so  broa<lly  conceived 
and  so  fully  executes!  as  this,  can  liardly  be  over- 
stated. With  the  great  increase  of  knowle<]ge  in 
all  directions,  it  is  absolutely  essential  to  progress 
that  the  fields  to  be  investigated  be  first  system- 
atically mapped  out,  to  the  end  tliat  seeming  new 
discoveries  may  be  new,  and  not  rediscoveries,  and 
that  energy  l)e  not,  through  ignorance,  wasted  in 
rept^ating  work  already  well  done.  The  sciences 
are  now  advance<l  to  that  state,  that  further  satis- 
factory j)rogress  is  only  to  l)e  made  by  ascertain- 
ing what  has  already  been  done.  To  this  end, 
and  to  so  exhibit  the  work  already  accomplished 
in  any  line,  is  the  work  of  the  bibliographer. 
The  general  outline  of  tlie  proposed  ])lan  of  the 
bibliograi)hy  is  here  shown,  and  the  opinions  of 
comixitent  judges  as  to  its  merits  and  defects  are 
rt»si)ectfully  solicited  with  a  view  to  their  use  in 
the  finished  book  or  books,  if  books  should  be 
found  necessary  to  contain  the  material  which  sliall 
constitute  the  work. 
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of  Uxiks,  which  t'on)»titute»  tin*  y^*^i^X  tnilk  of  the 
book,  k  a  list  of  tho  biblio^aphiral  Hnthnnti*-*s 
consulted,  this  \mi  nuuih<>rinK  a  hitndri**!  and 
twL*lve  riitriee,  covt^ring  twt*nty-Hi3c  pngee.  TJii» 
list,  laein^  cme  subonlinate  to  the  general  purpoHe 
for  whirh  the  h<»ok  is  to  be  URed»  might  go  in  a 
sulionlinate  or  sinaller  type,  thufi  saving  in  two 
ways ;  t*>  wit,  in  the  space  fKrcupied,  antl  in  Hhow- 
iog  by  the  type  itself  tliat  the  list  waB  suhortlinrit*? 
to  thi*  main  body  of  the  work.  In  the  very  full 
indejc  at  the  close  of  the  book,  and  which  consti- 
ttit«^  the  Biibject-catalogue,  this  plan  ifi  fi»l lowed 
with  g«"KKl  effect,  and  a  comjilete  sobjc^'t'Calnlogtie 
or  Indian  linguistics  is  thu8  printtnl  on  forty*flve 
eliwit»Jy  printed  pages. 

The  8**riid  numbers  which  accompany  each  title » 
and  which  ore  jtrinted  on  the  left>  would  inter- 
fere h*a8  with  the  t^itch-wttnl  of  the  title  if  trani*- 
ferr«Hl  to  the  right ;  and  the  catch- word,  the 
author's  name,  might  then  advantageoiwly  lie 
brought  to  the  left,  a  httle  beyond  the  line  of  the 
tiixt.  These  detailed  matters  of  pruning  here 
introductMl  and  commented  ujkdu,  though  in  gen- 
end  uncalled  for,  are  pertinent  Uy  the  pres^ent 
notice,  since  these  are  proi^f -sheets,  and  hence  the 
finally  rwlopt^^tl  form  is  presumably  nrtt  yet  settled. 
Moreov«>r,  thesi^  cjuestions  admit  of  a  UKire  intelli- 
genl  and  satisfactory  settlement  from  the  ex- 
itfienoe  in  jirint  of  this  materiaK  which  might, 
perrhance,  U*  denominated  **  Proof-sheet^  of 
inateriaj  collected  w  ith  a  view  of  constructing  an 
exhaustive  bibliography  of  the  Ianguaget»  of  the 
jttiiire  races  of  North  America/'  This  would 
to  be  a  tolerably  precise  characterizrttic»n  of 
lioih  the  lKX»k  and  the  autlior's  concejition  of  it. 
The  tc^rm  *  Indian '  on  the  tiUepage  is  of  course* 
used  t*»  include  alJ  native  races,  Eskimo,  AT^U^^n^ 
etc*  Whether  the  word  should  be  so  used,  is  u 
matter  for  the  ethnographer  rather  than  thebibh- 
oip^ipher. 

Tlie  site  of  the  work,  and  the  f:iri  that  while 
going  through  Uie  press  two  hundr<Nl  tmd  hfty 
IMiges  of  additions  and  corrections  accumulated, 
fthow  the  imi>ortance  of  considering  wliether 
finally  It  will  not  be  better  to  tiroak  this  bilili* 
ography  up  into  several  sat>di visions,  so  that, 
infitt^i  of  ha\in^  a  very  large  bibhogniphy  of 
North  American  ILuguifitica,  we  may  have  a  more 
iiM^id  work,  cc»nsisting  of  «eTeral  parts,  each 
di^vot«H]  to  a  sf>fHn«l  group  rrf  languages,  such  as 
Algonkiu,  E^tkimo,  etc.  All  bibliographies  should 
provide  for  growth.  In  any  verj'  comjirehensive 
one,  the  ftrnt  part  bt*gins  lo  Ijc  antiquated  lief  ore 
lb©  bi«t  part  Is  reacluMl,  Moreover,  bibliographies, 
il  af  comparatively  small  subjects,  can  be  revised, 
and  kept  u|»  to  date  :  but  it  is  a  formidable  imdcr- 


tiiking  to  revise,  enlarge,  and  bring  up  to  date,  a 
work  M>  large  as  this. 

As  the  present  tc»ndency  is  pronouncoijly  in  the 
direction  of  full  bibliogniphies  of  small  subjectft, 
the  most  impcjrtant  question  to  W  considerc«l  in 
the  publication  of  tlus  work  would  st*em  to  l>e  as 
to  whether  it  should  lie  one  single  bibliography  of 
a  very  large  subjei^t,  or  a  series  of  blbliographiea 
of  a  number  of  small  subjects. 

Would  it  be  better  to  pre|>are  a  bibliography  of 
mathematics,  or  a  series  of  bibhcigraphies,  on  the 
different  sutidivlsions  of  mathematics  ?  Aud  m 
mctet^rology  will  the  signal  s^^i^ice  best  serve 
the  meteorological  public  by  issuing  one  grand 
bibliography  f»f  nieteor4>h>gy,  covering  the  entire 
field,  or  by  subdividing  into  various  heads,  such 
fis  '  oliser  vat  ions/  '  instnmier.ts,*  *thtH>rie»,*  etc., 
and  issuing  smaller  bibliographies,  cov^tng  the 
more  limited  fields?  It  is  not  our  pur)Ki0e  to 
diHcusw  tliese  questions,  but,  ratlier,  to  sharply 
draw^  attention  to  them  for  the  purfiose  of  having 
them  well  considered  before  a  final  form  is 
adopt^l. 

The  author  is,  in  our  opinion,  to  be  oongratu- 
late<l  upon  selecting  the  form  of  an  authors' 
catalogue  rather  than  the  Bubject-catalogiie.  The 
autht>rs^  caUdogue  iidmits  prnctically  of  but  a 
single  arrangemeut,  ^ — the  alphalMftic,  ^ — since  in 
any  large  list  the  chronological  order  proves  of  far 
less  genend  utility. 

Tlie  subjtHrt-catalogur,  how^ever,  admits  of 
several  arrangements :  it  is  always  subject  to 
radical  changes  ImscMl  u|x>n  increased  knowledge 
or  new  and  revised  sy^stenas  of  classification ; 
and,  lastly,  to  use  a  subject-catalogue^  the  system 
of  classification  used  in  tliat  jmrticidar  catalogue 
mtist  l^^  studied.  It  therefore  seems  far  wist^r,  as 
Mr.  Pilling  has  done,  to  make  the  index  ser^*e  as 
the  subject-caUtlogutn 


DISEASES  OF  THE  FORE-BRAIN 

The  Bco|»e  of  this  work  is  indicat^Kl  in  its  tillr. 
It  is  an  attempt  Ut  explain  Iwith  tlie  nature  of 
mental  action  and  the  f»erverBions  of  that  action 
from  the  data  of  the  anatt»mist  and  the  |)athol- 
ogist,  Profe6si»r  Meynert  has  no  superior  in 
Euro|»e  in  the  department  in  w hich  he  has  writ- 
ten. To  him  anatomists  owe  much  that  is  new 
and  important  in  the  knowledge  of  the  structure 
of  the  brain.  It  is  to  Im  expected,  therefore,  that 
the  results  of  his  Ufe-w^ork  shotdd  l>e  reganied 
with  great   interest.     In   a  coniftfiratively  small 

Psychiatry :  m  olioical  tr«fttt«e  no  di»«»aseii  of  the  fore- 
brain,  l>H«e«J  upon  a  tftudjr  of  its  struct ur«,  fuDctioDJi,  tad 
Dumtiou.  Part  i.  By  TasoDom  MmTHimT,  M.D.  Tr.  by 
B,  SAcha,  M.D.    New  York.  Pulaam,  1865.    ««. 
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Ci9m$mm  ha  fuw  iprfii  an  crxhaiMtive  rleacriptinii  of 
thi!  rnamffn  'if  pprmj  nuUter  and  intricate  ugfutk 
of  w}iit«  Hbra  'if  which  the  brain  ooosifta ;  and 
he  haN  drme  this  from  the  itend-point  of  a  com- 
parative anatomifit,  which  greatly  enhances  the 
valuHi  tjf  hill  itatementn.  There  is  toch  rapid 
firrj^TfiMH  Mng  made  in  the  department  of  nerrooa 
diff^iiMi,  tliat  it  in  p^^hapa  mil  surprising  that  a 
few  ttf  tU*  jttH^iUmn  held  bj  the  author  will  need 
ir>  Uf  mofiififid  in  tlie  second  volume :  in  fact,  he 
ailmitff  this  in  his  fireface.  But  the  great  maas  of 
the  fa^rts  Mtatf^J  in  the  text  are  fiiwd  and  definite, 
and  must  In;  familiar  to  all  future  investigatoTB 
in  this  fiilfi. 

To  the  general  readier  the  f physiological  portion 
of  the  vfiluine  will  lie  much  more  attractive  than 
its  anatomical  details.  Here,  again,  Meynert  is 
wcMthy  tit  attention.  It  is  pretty  generally  ad- 
mittetl  that  the  methcxl  <if  introspection  bo  long 
ailvocated  by  {jsychologists  is  incapable  of  giving 
Hatisfaftory  results  in  the  investigation  of  those 
Iirocviwes  in  which  mind  and  matter  meet :  hence 
<if  lati?  y(*arH  new  methods  have  been  sought. 
C)ne  of  tliese  is  Up  study  the  mcfutal  processes  as 
they  <l«*v(*]o|)  in  the  infant,  and  to  watch  the  man- 
tier  in  which  id(«H  are  ac(|uired  and  voluntary 
IKiwcTH  iNKMitno  available.  This  method  has  been 
mil  ploy  (Hi  by  I^'yer  and  Kuissmaul  in  Germany, 
Atid  by  Ilr.  Mary  I'utnam  Jacobi  in  this  countiy. 
Meynert  bus  miule  um;  of  it  to  some  extent  in  dis- 
cuHsiiig  the  manner  in  which  knowk^ge  is  ac- 
(juinMi  and  stonMi  up,  and  in  which  the  various 
inem(>ri<*H  giiintHl  thmugb  tlie  sensi'S  are  associated. 
For  exurii|»le :  if  a  pin  tou(*]M*H  the  eye  of  an  in- 
fant, the  lid  cIow-H.  TIiIh  w  a  n'flex  act  carricHl 
out  by  a  Hini|>i(^  ni(K*liaiiiHin  indeiiendent  of  any 
ai't  of  conwioUHm^HH ;  but,  (*oinri(ient  with  the 
ri*n(*x  net,  ii  miinlNT  of  inipulHc^H  are  rn^nt  to  the 
bruin,  iiIoriK  ilbnw  which,  on  reaching  the  cortex, 
giv(*  riw^  to  th(»  C4)iiHCMouH  ix>nH>|>tion  of  the  ap- 
|M«nnin(!t*  of  th<*  ])iii,  of  the  |Miin  of  t\w  prick,  and 
(»f  the  motion  which  haH  lxH»n  ixTfornied.  E^h 
of  Ukiu^  |K?nM»ptionH  (K'cun?  in  a  different  part  of 
th(^  brain,  since  mvh  sensory  organ  is  joiniHl  to  an 
nrtMi  of  its  own.  But  tlie  tlireo  ix^rci^ptions  oc(!ur 
siiiiuItaiKMUiHly ;  and,  as  all  {Nuis  of  the  corti*x 
are  joiniHl  with  one  another  by  fibres  iNissing  from 
t»ne  area  to  the  next,  the  three  |)erceptions  are  os- 
s<K*iatiHi  ImjUi  in  |K»rct»ption  and  in  memory  :  hence, 
wlieii  th(>  pin  is  mH«n  again,  the  memory  of  the 
|tain  arim»H,  and  the  memory  of  the  motion  which 
stopiMHl  the  iNiin  ;  and  thus  the  mere  sight  of  the 
pill  ItMwls  the  child  to  close  the  eye.  Tlie  ix?rce|>- 
tion  of  the  reflex  motion  has  given  the  infant  the 
knowUnige  of  the  |M)«BesRion  of  a  muscle  capable 
of  movement ;  and  the  motion,  having  once  be- 
oome  conscious,  can  be  reproduced  voluntarily  by 


an  effort  which  excites  to  adioo  tboae  oeUs  whkk 
main  the  meioGrT  of  the  OMitBao  (pp.  155-161). 

A  second  method  of  psycliolosical  investigatkio 
is  that  of  experimental  physiolG|sy.     This  is  open 
to  the  objectiao  tiiat  many  acte  of  animals  are 
misinUipietod  by  physiologiitB*  wbo  look  at  many 
of  the  acts  as  manifestatioos  of  Tolantarr  mental 
action  instead  of  being  insHnctiTe.     The  differ- 
ences of  those  who  advocate  cr  oppose  the  local- 
ization of  functionsas  deduced  from  experimenti 
are  to  be  traced  rather  to  their  varying^  intcrpreta- 
tions  of  the  result  of  the  experimenta  than  to 
those  results  themselvea.     Meynert  is  a  believer  in 
the  localization  of  functions,  as  is  every  physician 
who  has  seen  much  of  farain-dlaeaaeBy   and  be 
presents  clearly  the  argumenta  in  ita  favor  derived 
from  the  investigations  of  Fritsch  and  Hitzig  and 
Munk.    A  third  means  of  studying  the  rdatians 
of  mind  and  matter  is  the  consideration  of  in- 
dividuals   who   present    disturbances    oi    mind 
associated  with  definite  forms  of  destruction  of 
brain-tissue.      Meynert's  opportunities    for   such 
study  are  very  great,  as  he  has  at  his  disposal  the 
immense   number   of   patients  collected  in  the 
Vienna  hospitaL    That  he  has  made  good  use  of 
his  material  is  evident  in  the  sections  of  this  woik 
which  treat  of  the  functions  and  nutrition  of  the 
brain.    In  the  next  volume  this  part  of  the  woik 
will  be  fully  expanded.     By  means  of  these  three 
methods  much  that  is  new  and  entertaining  has 
been  found  in  the  physiology  of  thought,  and 
much  that  is  important  both  to  the  alienist  and 
to  the    iMychologist    is    brought    forward.     The 
brx)k,  therefore,  appeals  to  a  rather  wider  circle 
of  readers  than  its  title  would  indicate. 

Those  who  liave  read  the  original  will  sympa- 
thize with  the  translator  in  the  difficulties  of  his 
work.  It  is  a  misfortune  of  the  author  tliat  he  is 
at  points  exceedingly  abstruse  and  even  obscure ; 
and  this  fact,  as  well  as  the  very  technical  style 
of  the  original,  has  rendered  the  task  undertaken 
a  serious  one.  It  has  Ix^en  done  in  a  painstaking 
manner,  the  original  being  followed  as  closely  as 
possible,  without,  at  the  same  time,  taking  from 
tlie  Englisli  its  own  construction  and  idiom.  The 
translation  has  been  made  with  the  consent  of  the 
author  and  by  one  of  his  pupils.  It  is  evident 
that  he  lias  lalK)red  hard,  although  in  some  places 
the  meaning  is  difficult  to  grasp.  Tliis  difficulty 
is  to  Ix*  tracrtnl  to  the  original,  as  can  be  deter- 
mined by  a  coiii|)arison  of  the  two,  and  hence 
must  not  Ix"  laid  at  the  door  of  the  translator. 
Tlie  manner  in  which  the  publishers  have  pre- 
sented the  volumes  is  to  be  commended,  no  ex- 
pense luiving  been  8]>ared  in  reproducing  the 
many  valuable  diagrams  and  illustrations  of  the 
original.  M.  A.  &    . 


FRIDAY,  APRIL  33,  188^. 


COMMENT  AND  CRITICISM, 

At  a  time  when  the  interest  in  the  industrial 
organ izaticm  of  society  is  so  great  as  it  is  at  the 
present  moment^  it  seems  proper  that  Science 
ghould  ilo  its  part  in  giving  an  apix>rtunity  for 
the  free  discuasian  of  the  views  of  any  who  have 
made  especial  study  of  social  questions.  It  is 
claimed  by  the  leaders  of  the  working-claases, 
no  caJleti»  that  the  reaJ  advances  in  society  or- 
ganization are  not  led  by  the  doctrinaires  of  the 
schools,  but  by  liard-iisted  working  men,  who 
know  more  of  their  physical  and  intellectual 
wants  than  they  do  of  logic.  These  self -asserting 
leaders  compliment  the  professors  upon  their  well- 
rounded  sentences^  giving  a  histi>ry  of  what  has 
l)een  accomplishe«1,  and  sketching  what  may  be 
the  outcome  of  the  future,  but  they  look  upon 
the  scht>olmen  as  Ottle  more  than  scribes.  De- 
spite  this  lowly  position  t«  which  the  professors 
of  ix>litical  science  are  assignee!,  there  can  be  no 
doubt  of  the  necessity  of  giving  the  reading- 
claaees  as  good  an  opi)ortunity  as  possible  for 
appreciating  the  present  condition  of  social  sci- 
ence  and  for  imderstanding  the  questions  which 
are  now  demanding  solution.  Before  venturing 
upon  the  wide  field  of  sociology,  it  is  well  first 
t4j  present  a  clear  statement  of  the  tenets  of  po- 
litical  economy  as  they  are  advanced  by  the 
writers  of  the  times.  There  exists  in  this  country, 
as  well  as  abroad,  a  body  of  students,  principally 
young  men,  who.  after  pointing  out  the  continued 
progress  in  the  tenets  of  political  science  as  time 
changes  8<xiety,  insist  that  the  at  pi'esent,  or 
recently,  held  dogmas  are  not  dogmas  at  all,  but 
must  yield  to  other  rules  of  expediency  involved 
by  the  clianging  condition  of  industrial  activity. 


Of  cotirae,  it  is  weQ  understood  that  one  main 
difference  between  this  new^  school  and  the  old 
is  in  asserting  tlie  desirability  of  greater  inter- 
ference Ui  industry  on  the  part  of  the  state. 
Somelxjdy  might  say  that  this  idea  has  come 
from  Gi?rmany,  where  the  state  initiative  is  so 
paramount  in  all  enterprise  ;  but  the  adherents  of 


the  new  school  repudiate  the  assertion  that  their 
movemejit  is  a  German  movement,  and  claim 
that  the  discontent  with  the  application  of  anti- 
fpiatt**!  doctrines  made  itself  felt  in  the  valley  of 
tlie  Po,  the  heart  of  New  England,  and  on  the 
banks  of  the  Thames.  In  a  word,  they  say  that 
the  times  are  rijie  for  a  decided  rentjvation  of  the 
tenets  of  political  economy  :  and  it  is  with  a  view 
of  giving  this  school  an  opportunity  of  propound- 
ing tlie  fundamental  principles  which  they  tliink 
should  rule  at  the  present  time  in  that  science, 
tliat  a  series  of  articles  has  been  arrang€^d  to 
appear  in  Science,  This  series  begins  in  the 
present  number  with  one  ujion  'The  change  in 
the  tenets  of  political  economy  with  time/  by 
Mr.  Edwin  R,  A.  Seligman  of  Cohmibia  college. 
Others  will  follow  by  Prof,  E.  J.  James,  on  '  The 
stat^  as  a  factor  in  economics;'  by  Prof.  R.  T. 
Ely,  on  *  Ethics  and  economics  \  *  by  Prof.  H.  C. 
Adams,  on  *  The  idea  of  property  as  an  economic 
category,'  showing  how  ihh  varies  with  our  ideas 
of  wliat  is  best  suited  to  the  times  ;  by  Pi*of .  J.  B. 
Clark,  upon  *  The  limits  of  com|>etition,  natural 
and  artificial;'  by  Prof.  R.  M,  Smith,  on  'The 
methods  of  investigation  in  economics  ;  *  and  by 
Prof,  vSimon  Patten,  on  *  The  effect  of  the  con- 
sumption of  wealth  on  the  economic  condition 
of  society.'  Tlie  article  in  the  present  number, 
by  Mr.  Seligman,  is  intended  to  present  a  review 
of  the  history  of  the  industrial  organization  up  to 
the  present  time,  and  to  indicate  in  what  direc- 
tion tlie  further  develo[iment  may  take  place. 
The  other  articles  of  the  series  wiU  proliably  be 
accomfianied  by  criticism  from  the  pens  of  those 
belonging  to  the  so-called  orthodox  school. 


Several  violekt  tornados  in  Mumesota  and 
Iowa,  on  the  afternoon  of  April  14,  proved  im- 
usually  destructive  U>  life  and  property  on  account 
of  finding  towns  in  their  way.  The  description 
of  them  in  the  associated  press  reports  is  exceed- 
ingly poor,  by  reastm  of  the  reixirters*  unsucceas- 
ful  efforts  to  do  rhetorical  justice  to  the  sad 
occasion ;  but  it  may  be  gathered  that  there 
was  a  number  of  separate  tornadoes  occurring 
at  about  the  same  time,  and  following  the  cus- 
tomary south-west  to  north-east  path,  thougli 
there  is  confusion  in  the  statements  with  respect 
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to  this  last  point,  aiid  that  in  the  neighboring 
districts  there  was  a  violent  thunder-storm  with 
heavy  rain  and  hail.  On  consulting  the  daily 
weather-maps  for  April  14  and  15,  a  well-marked 
*  area  of  low  pressure '  is  found  moving  north- 
eastward from  Wyoming,  over  Dakota,  into  the 
Winnipeg  district;  a  very  abnormal  turn  of  the 
isotherms  shows  how  tlie  winds  on  the  south- 
eastern side  of  this  *  area '  carried  warm  air  far 
up  the  Mississippi  valley,  and  brought  about  the 
strong  contrasts  of  temperature  and  moisture  that 
generate  violent  local  storms.  These  tornadoes 
were  therefore  normal,  or  like  the  average  of 
their  class,  in  every  respect  —  except,  perhaps, 
in  occurring  farther  north  than  is  usual  at  this 
time  of  year. 


In  review  of  this,  there  seems  to  be  ground 
for  the  desire  so  generally  expressed  that  the 
signal  service  should  give  some  warning  of  the 
probable  occurrence  of  tornadoes,  at  least  in  such 
a  way  that  the  inhabitants  of  towns  in  the  ex- 
posed districts  may  be  on  the  lookout  for  the  ap- 
proach of  the  dreaded  funnel-cloud.  The  reports 
state  that  in  the  open  country  there  was  little  loss 
of  life,  as  the  storms  came  by  day,  and  persons 
generally  saw  them  in  time  to  take  refuge  in  the 
tornado-cellars  with  which  nearly  every  farm  in 
that  region  is  provided.  But  in  the  towns,  where 
persons  remain  more  indoors,  and  where  clouds 
near  the  horizon  are  not  easily  seen,  tornadoes  too 
commonly  arrive  unperceived  till  the  roar  of 
their  winds  tells  that  there  is  no  time  for  escape  ; 
and  here  some  early  intimation  of  the  impending 
danger  should  be  given.  The  warnings  based  on 
the  conditions  shown  in  the  morning  weather-map 
might  be  annoimced  as  experimental  for  a  season, 
so  that  a  public  trial  of  their  value  could  be  made. 
Towns  at  least  could  be  reached  by  telegraph  and 
telephone  in  all  parts  of  the  Mississippi  valley  by 
noon  on  the  days  of  danger ;  and  the  saving  of 
lives  in  some  places  would  compensate  for  a  good 
deal  of  needless  anxiety  caused  by  warning  towns 
that  escape  destruction.  There  seems  to  be  no 
way  whatever  of  saving  property  that  lies  in  the 
path  of  the  storm. 


and,  second,  of  the  satellites  of  Mars  in  1877.  The 
latter  has  given  rise  no  less  to  a  series  of  popular 
and  educational  books  and  treatdses  on  astronomy, 
in  many  languages,  of  which,  it  would  seem,  the 
end  is  not  yet.  These  have  had  all  degrees  of 
worth,  as  their  production  has  been  participated 
in  by  authors  of  all  degrees  of  information  and 
capacity,  from  those  who  have  the  scantiest  of 
reason  for  writing  any  thing  whatever,  to  astron- 
omers of  the  maturest  experience,  both  as  teach- 
ers and  as  investigators.  The  author  of  the  work 
to  which  we  call  attention  in  a  subsequent  col- 
umn is  not  unknown  in  our  country.  His  early 
years  as  an  astronomer  were  spent  at  Piursonstown, 
Ireland,  in  charge  of  the  mammoth  reflecting 
telescope  of  the  Earl  of  Rosse,  to  which  post  he 
was  appointed  in  1865,  at  the  age  of  twenty-fire 
years.  Dr.  Ball  became  astronomer  royal  twelve 
years  ago  ;  and  he  has  attained  no  little  fame  as 
a  lecturer,  having  appeared  before  the  leading 
learned  institutions  of  Great  Britain.  Also  in 
1884  he  lectured  before  our  own  Lowell  institute, 
Boston,  and  in  January  last  the  honor  of  knight- 
hood was  conferred  upon  him. 


One  has  only  to  glance  at  a  bibliography  of 
astronomy  during  the  present  century  to  become 
impressed  with  the  fact  of  two  very  marked  im- 
pulses to  investigation  in  that  science,  given  by 
the  discovery,  first,  of  the  planet  Neptune  in  1846, 


In  view  of  these  facts,  the  developments  in  re- 
gard to  his  unacknowledged  appropriation  of  the 
work  of  others  assume  the  greater  importance. 
In  the  Nation  a  fortnight  or  two  ago,  attention 
was  directed  to  certain  passages  in  *  The  story  of 
the  heavens/  which  Dr.  Ball  had  borrowed  bodily 
from  Professor  Newcomb's  *  Popular  astronomy,' 
with  evidently  no  intention  of  ever  making  a 
proper  return  ;  while,  in  our  present  issue,  it  be- 
comes apparent  that  he  has  paid  a  like  compli- 
ment to  Professor  Young's  admirable  treatise  on 

*  The  sun.'  Every  one  who  reads  it  must  thank 
Dr.  Ball  Jor  a  fascinating  book,  a  very  accurate 
one  too,  and  he  has  made  excellent  use  of  his 
pilferiugs  ;  but  it  seems  as  if  he  might  have  made 
a  freer  use  of  inverted  commas,  or  confined  him- 
self,  if    we  may  borrow  from    Mr.    Lowell,  to 

*  pillaging  the  dictionary.'  And  this  leads  us 
further  to  an  uncompromising  denunciation  of  a 
reckless,  extempore  sort  of  book-making,  too 
common  nowadays,  and  which  cannot  be  too 
strongly  condemned.  The  publishers,  in  their 
struggle  to  meet  the  insatiate  cry  for  something 
new,  something  that  will  seD  because  it  is  new, 
are  as  much  to  be  blamed  as  authors ;  and  the 
people  even  more,  for  creating  a  demand  for  these 
loosely  woven  fabrics.     It  is,  however,  a  demand 
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bicb»    soon    or    late,    must    cease ;    for,  while 
ay  bi^,  few  read,  and  they  the  close  remlers 
who  mjike  quick  work  of  the  loo^  author.     If 
j4t  is  a  neceasoiy  singe  of  oiir  evolution,  it  may  be 
oped  that  the  relay  ia  not  far  removed. 


GOVERNMENT  SURVEYS, 

THR  proper  co-ordination  and  management  of 
the  different  government  surveys,  in  order  to 
serure  in  the  moat  economical  manner  the  results 
for  which  they  were  created,  has  been  and  yet 
is  the  subject  of  considerable  discussion,  and  of 
diverse  views  among  those  interested.  The  con- 
solidation of  the  K^'oloKical  surveys  has  prevented 
much  of  the  clashing  tlrnt  formerly  iuevitably 
resulted,  and  at  di0erent  times  tiie  national 
academy  has  been  called  upon  to  propose  plans 
for  the  relations  that  should  exist  between  the 
differeut  bureaus.  The  chief  ones  proposed,  as  the 
readers  of  Science  are  aware,  are,  1^.  that  the 
secretary  of  the  Smithsonian  institution  should  be 
placed  in  control :  2°^  that  there  should  be  a  cabi- 
net officer,  a  secretary  of  science  and  industry, 
who  should  be  charged  with   all   the    different 

t  bureaus.  Prof.  W.  P,  Trowbridge,  in  the  issue  of 
tlie  New  York  Star  for  Ax»ril  13.  urges  the  est4ib- 
lishraent  of  a  permanent  commiHsioo,  which  should 
be  competent  to  understand  the  dilTerent  works, 
and  have  suJiicient  time  t<j  examine  them  yearly 
in  detail.  As  he  further  says,  there  can  be  no 
question  but  that,  in  the  appropriation  of  money 
by  congress  for  any  purpose  whatsoever,  the 
objects  and  aims  to  lie  accomplished  by  such 
appropriation  should  be  definitely  and  fully 
known  ;  and  funds  for  any  public  works  of  a 
continuous  character  should  never  be  dependent 
upon  personal  urging  by  the  heads  of  bureaus, 
and  all  this  should  be  within  the  province  of  a 
central  co-ordinating  authority. 

He  believes  that  a  properly  organized  pemia- 

^Hent  non-[X3litical  commission,  such  as  that  known 
as  the  Regents  of  the  Sm it hs^mian  institution  or 
the  Lighthouse  board,  and  in  which  should  be 
represented  the  exec^utive  heads  of  tlie  biu'eaus, 
tVie  legislative  branch  of  the  govenmient,  and  the 
scientific  men  of  the  country,  would  be  an  effi- 
cient safeguard  against  misdirected  expenditures, 
faulty  schemes  or  projects,  and  the  duplication  of 
work  by  two  or  more  bureaus.  It  is  not  at  all 
certain  that  a  cabinet  ofiicer,  with  his  political 
tenure  of  office,  would  l>e  sufficient  to  co-ordinate 
ilie  diifeirent  surveys,  coccept  in  so  far  as  he  wouJd 
serve  as  a  flaca)  administrator,  and  as  a  medium 
between  the  ^r^ientific  bttreaua  and  congress  or  the 
executive.  Political  conaidemtions  would  make 
it  improbable  that  such  a  head  could  always  be 


found  who  should  possess  the  varied  scientific 
and  other  (lualifieations  that  would  be  retjuired  to 
determine  the  8coi>e,  the  field  of  work  and  in- 
vestigation, and  the  methods  to  be  pursue*!  for 
each  branch  of  scientific  work. 

Tlie  exe<TUtive  and  scientific  details,  as  he 
rightly  says,  of  any  one  of  these  bureaus,  are 
enough  to  tax  to  the  full  extent  of  liis  powers 
the  most  skilled  expert  in  those  branches  of  scien- 
tific and  practical  knowledge  which  belong  to 
the  objects  represented  by  the  bureau.  For  this 
reason  he  deprecates  any  attenipt  to  consolidate 
the  different  bureaus,  and  especially  the  coast  and 
geodetic  survey,  whose  work  has  been  so  fmitful 
of  practical  and  valuable  results  for  so  many 
years,  with  any  other. 

Tlie  unfortimate  shortcomings  in  tliis  survey 
during  the  past  year  have  given  currency  to 
numerous  false  and  exaggerated  nmiors,  which 
have  tended  to  produce  an  injurious  result,  not 
only  upon  the  public  mind^  but  upon  congress. 
Professor  Trowbridge  urges  the  injustice  of  in- 
cluding in  general  condemnation  all  the  differc*nt 
bureaus  on  account  of  the  errors  of  individuals 
in  one  branch,  and  yet  more  justly  cites  the  long 
years  of  faitliful  and  highly  valuable  public  ser- 
vices that  liave  been  rendered  by  tlie  great  body  of 
officers  and  attaches  of  the  coast  survey,  who  have 
grown  up  in  the  service,  and  who  have  not  for  a 
moment  been  included  in  any  recent  accusations. 


HEALTH  OF  NEW  YORK  BUBINQ  MARCH. 

We  continue  in  the  present  number  the  graphic 
representation  of  the  daily  mortality  in  New 
York,  which  w  as  commenced  in  Sciefice  in  the 
number  for  March  Iti,  In  February  the  greatest 
mortahty  from  all  causes  of  disease  was  during 
the  tenth  day.  when  118  i>erscms  died  :  during 
5Iarcli  this  was  exceeded  on  four  days,  nmning 
up  to  187  on  the  last  day  of  the  month.  During 
the  twenty-eight  days  of  February  there  were 
3,767  deatJis ;  during  the  same  period  in  March 
there  were  3,054  deaths,  —  an  increase  of  277  :  if 
to  this  are  added  the  deaths  which  occurred  in  the 
last  three  days  of  March,  we  shall  have  3,893 
representing  the  mortality  of  the  past  mc»nth,  — 
an  average  of  nearly  110  each  day,  or  about  5 
l)erson8  every  hour. 

The  number  of  deaths  of  children  under  hxe^ 
yeans  of  age  baa  incresaed  as  compared  with  Feb- 
ruary ;  there  has  also  been  an  increase  in  the 
zymotic  class  and  in  consumption;  w^hile  the 
mortality  from  diphtheria  and  scarlet-fever  is  less. 
Diarrhoeal  diseasee  have  carried  off  33  peraona,  as  \ 
compared  with  38  in  the  preceding  month. 
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The  coiucidencf  betwt^n  t!ie  lines  of  scarlet- 
fever  any  diarrhoeal  (Jiet:*ai^e,s,  t**  which  attention 
wag  directed  in  the  numher  of  Science  aJread3' 
referred  t<)»  is  etjntiUy  marked  this  month :  in 
faet.  they  run  so  nearly  i>araliel,  tiiat  it  is  often 
impossible  to  distinguis}!  them.  The  summer 
murtiility  has  not  yet  commenced  to  show  itself, 
hut  many  weeks  will  not  paaa  before  we  shall  see 
its  line  grailually  rising  higher  and  higher,  until 
it  reaches  its  height  in  midsummer. 

The  meteorology  for  the  month  presents  some 
interesting  features.  The  rainfall  was  consider- 
ably h-ss  thau  in  February  ;  in  the  latter  month 
4»8ft  inciiea  having  fallen,  wliile  during  March 
there  were  2.83  inchea,  the  actual  time  in  which 
this  amount  fell  being  S  days  20  hours  40  minules. 
During  the  sixteen  years  1809-84  this  amount  was 
exceeile<1  in  every  y^r  but  four,  so  that  March. 
1880.  was.  in  comparison  with  other  years,  a  dry 
month. 

Another  |x)tnt  of  interest  in  the  meteorology  of 
March  of  this  year  is  the  absence  of  snow.  But 
an  inch  fell  during  the  entire  mouth,  and  that  on 
the  twenty -seventh  day.  During  the  perio«l  of 
sixteen  years  akeady  refeiTed  to,  so  small  an 
amount  fell  in  only  !^ve  years,  while  in  some  of 
the  years  the  quantity  wa«  very  great ;  notably  in 
l«;a,  when  9.aa  inches  fell ;  in  1875,  15.2o  inches ; 
and  in  \mi,  10  inches. 

It  will  be  rememljered  that  in  February  the 
highest  rejidmg  of  the  thermometer  was  52*  F., 
and  the  lowt^st  —  4^  F.  In  March  the  maximum 
temperatiu-e  waa  e>2^  F.,  and  the  minimum  8**  F., 
the  monthly  mean  for  March  being  some  31** 
higher  than  that  for  the  preceding  month. 

The  (KjpnJation  of  the  city  of  New  York  on 
March  1  was  estimated  to  l^e  1,424.003.  and  in- 
creases presumably  799  each  week. 


POPULAR  ASTEONOMV. 

In  the  *  Story  of  the  heavens,*  Dr.  Ball  presents 
to  the  p<jpu!ar  reader  an  extremely  entertaining 
account  of  the  discoveries,  researches,  facts,  and 
theories,  of  a  science  which,  in  a  general  way,  is 
of  interest  to  a  larger  class  of  f»enple  than  any 
other  department  of  learning.  Tlie  bc»ok  is  spe- 
cially direct etl  to  the  non-astronomical ;  the  style 
is  strong  and  vigorous ;  and  many  |>otnts  are 
elucidated  in  so  striking  a  manner  that  even  the 
professional  astronomer.  If  modest  enoughs  can 
get  many  a  good  suggestion  from  it. 

Ambiguities  tmd  misstatement')  of  fact  are  quite 
Kttli>i£ly  Absent.    Dr,  Ball  appears  to  be  rather 

T^  Mtory  of  (he  Keavtnt.    By  Robbiit  Stawsll   Ba.ll. 


less  certain  than  the  facta  warrant,  that  the  sun- 
spots  are  depressions  ;  and  he  would  find  few 
astronomers,  in  this  country  at  least,  who  would 
agree  with  him  that  the  late  Prof esaor  "VVatson 
proljably  discovered  an  intra-mercurial  planet  or 
planets  during  the  eclipse  of  1876.  In  parts  of 
his  work  the  historical  method  is  pushed  to  the 
extreme.  The  complex  theoriee  of  otu*  ai«tronomy 
wiU  doubtless  appear  in  the  least  diflBcult  form  if 
viewed  in  the  light  of  the  logical  order  of  their 
dawTiing  upon  the  philosophic  mind  ;  hut  tlie  at- 
tempt  to  insist  on  this  meth^^id  of  treatment  ap- 
peal's, in  some  instances,  to  have  led  Dr,  Ball  into  an 
unncH^essary  multiplication  of  wordy  paragraphs. 
While  thoroughly  interesting  and  delighlfnlly 
told,  liis  *  Story  *  is,  for  all  that,  a  pretty  long  one  ; 
and  we  cannot  but  think  that  it  would  have  lx»en 
better  received,  not  to  say  more  carefully  read,  if, 
by  some  such  omissions  as  these,  Dr.  BaU  had 
aooner  brought  it  to  a  close. 

Works  on  popular  science,  often  a  mere  retailing 
at  second  or  third  hand  of  the  lat)ors  of  the  pro- 
fessional investigator,  are  not  infrequently  tilled 
with  such  mi.srepresentationa  of  tliese  labors  as  to 
be  utterly  misleading  to  the  learner,  not  to  say 
wratli-inspiring  to  thoee  scientists  whose  work 
fcirms  the  unwilling  subject  of  the  story.  Dr. 
Ball  commits  no  offence  of  this  sort :  he  is  one  of 
these  investigators  himself,  but  his  own  researches 
are  not  brought  intcj  undue  prominence.  We  should, 
however,  take  exception  to  his  account  of  the 
transit  of  Venus  of  1882  as  seen  at  Dunsink, 
where  no  observations  of  marked  importance 
could  be  made,  —  an  account  which,  therefore, 
cannot  give  a  sufficient  and  characteristic  view  of 
the  magnitude  of  the  very  extended  ojH?rations 
conducted  elsewhere  on  that  occasion.  We  find 
no  allusion  to  the  abundant  series  of  photographs 
of  that  transit,  obtaiiieil  by  the  American  parties, 
which,  it  is  safe  to  say,  constitute  the  most  im- 
portant and  successful  record  of  a  transit  of 
VeniLs  ever  secured. 

In  some  other  parts,  also,  the  *  Story  of  the 
heavens'  is  not  well  balanced.  Tliere  is,  per- 
chance, the  best  of  reason  for  being  dissatisfied, 
or  rt*ther  unsatisfied,  with  the  present  state  of 
solar  research.  In  the  chapter  on  the  sun,  we 
find  an  exceptionally  fvdl  description  of  the  solar 
6iK>ts  ;  but  tlje  iiuestion  fis  to  what  they  are  is  dis- 
missed in  a  word.  The  progressive  theories  of 
the  constitution  of  tliese  objects  form  a  most  im- 
portant contribution  to  the  history  of  astronomy ; 
and  many  a  page  in  the  btx)k  might  better  have 
been  devoted  to  an  outlined  statement  of  these 
Uieories,  and  of  what  the  spots,  to  say  the  least, 
seem  likely  to  be.  We  should  make  much  the 
same  criticism  of  the  author's  treatment  of  that 
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importaot  but  myBterious  phenomeuon,  the  zodia- 
cal light. 

No  iaconsiderable  number  of  persons  sufficient- 
ly intereeted  in  astronomy  to  read  a  book  of 
this  sort  desire  to  become  themselves  obeer^'ers; 
not  with  reference  to  making  contributions  of 
value  to  the  science,  but  simply  for  their  own  ad- 
vancement and  etliJii'^tion.  Early  in  \m  work, 
Dr.  Ball  has  an  interestmi<  wonl  fur  such  reawlers, 
suggesting  work  well  worth  doing,  and  for  wljich 
only  an  opera-glase  is  required.  Why  not  have 
elaborated  this  idea  mere  fulty  farther  on,  and 
with  refereuce  to  various  celestial  objects  within 
ready  reach  of  slender  telescopic  means  '* 

We  are  glad  to  see  the  care  with  which  an 
abounding  index  has  been  prepared  :  it  containe 
something  like  twelve  hundred  entries.  an<l  covers 
no  lees  than  eleven  pages  of  the  book. 

In  the  last  cliapter,  when  treating  of  the  tides, 
Dr,  Ball  is  at  bis  best.  And  by  tides  are  meant» 
not  alone  the  rise  and  fall  of  the  sea  as  we  note 
it  ttvdiiy,  but  the  term  is  used  in  its  bi^oadest 
sense,  and  the  vast  problems  of  tidal  evolution 
dealt  with  in  a  wholly  captivating  style.  This 
new  departure  in  mathematical  astronomy,  as  Dr. 
Ball  justly  terms  it,  is  fully  eluci<lated»  and  the 
non-mathematical  reader  owes  him  many  an  obli- 
gation for  this  clear  and  elegant  exposition  of  the 
profound  mathematical  reaearches  of  Professor 
Darwin. 

The  illustrations  are,  as  a  whole,  the  best  we 
have  seen  in  any  lx>ok  on  |K>pular  ajstronomy.  A 
good  many  of  tiiem  are  new,  a  good  many  are 
borrowed  with  full  credit^  and  yet  otht^i-a  are 
borrowed  without  any  credit.  To  the  last  class 
belong  a  number  appropriated  from  Newcomb's 
•  Popular  astronomy t"*  notably  those  on  jjp,  78  and 
214  of  the  latter  work,  whicli  are  reproduced  on 
pp.  lOi  and  328  of  Ball.  Presumably  the  charge 
of  plagiarizing  the  text  accompanymg  these  illus- 
trations would  be  sustained  with  difficulty ;  but 
it  would  be  interesting  to  know  how  much  time 
elapsed  between  Dr.  Balfs  reading  of  this  text,  and 
the  writing  of  his  own  paragraphs  on  the  effetrt 
of  gravity  on  a  projectile,  and  on  the  toothed- 
wheel  method  of  determining  the  velotnty  of  light. 
In  our  way  of  kK>king  at  it,  subtracting  the 
smoke  from  the  lamp,  and  five  teeth  from  the 
wheel,  and  supplementing  the  man*s  head  with 
one  shoulder  and  a  mustache,  fail  to  establish 
one's  right  to  an  illustration  otherwise  success- 
fidly  *  conveyed/ 

But  Dr.  Ball  liaa  not  confined  his  attentions  to 
a  single  work.  In  filling  out  his  chapter  on  the 
sun,  he  found  that  sometliing  already  written  by 
somebfjdy  else  would  save  him  the  drudgery  of  a 
page  here  and  there*  and  he  appears  to  have  had 


no  compunction  in  calling  it  his  own.    A  Um 

paragraphs  from   Young's  *  Tlie  sun  *  and  fffioi 
Ball's  *  The  story  of  the  heavens  *  are  subjoined  :  - 


YOUNO  ii».  118). 

'*  The  AT«ra4t«  life  of  »  9iui- 
«pat  may  b«  tAkeo  M  two  ox 
three  montbs;  tb»  longett 
yet  OD  record  ii  tlist  of  a 
spot  ob«erT^  In  1840  and 
l:»41,  whlob  Usted  eighteen 
tuoathi.  .  .  .  While  eome 
«pot«  are  thus  long-Hved, 
othem.bowerer.  endure  only 
tor  Hk  day  or  two,  aad  aome- 
timet  only  for  a  teir  hotire. 

''  The  spots  ttsually  ap- 
pear not  singly,  bat  In 
groups —  .  .  .  Veiy  often  a 
large  spot  la  followed  upon 
tbe  eaetem  tide  by  a  train 
of  smaller  onea  ;  many  of 
wblcb.  In  Ktich  a  oasu,  are 
apt  to  be  very  imperfect  In 
fltruoture,  . , .  Wbeti  a  large 
epot  divides  Into  two  or 
more  as  often  happens,  tbe 
parts  usually  seem  to  repel 
each  other,  and  fly  asunder 
,  .  .  velocities  of  one  thou- 
sand miles,  and  even  more, 
are  by  no  means  exception- 
al. 

"At  times,  though  very 
rarely,  a  different  phenom- 
enon of  the  most  surprtstng 
and  startling  character  ap- 
pears In  eonnectioa  with 
these  objects;  patches  of  in- 
tense brightness  suddenly 
break  out«  remaining  visible 
for  a  few  minutes,  moving, 
while  they  last,  with  velo- 
cities &s  groat  as  one  hun- 
dred miles  a  second, 

'*  One  of  these  events  has 
become  claasiGal,  it  oc- 
curred on  the  forenoon 
(Breenwioh  time)  of  Sept. 
1,  18A9.  ao<l  was  Indepeod- 
ently  witnessed  by  two  well* 
known  and  reliable  ob«erv- 
ers,  Mr.  Carrington  and  Sir. 
Hodgson,  .  .  .  Mr.  Carrlng- 
ton  at  tbe  time  was  making 
his  qaual  dally  obserration 
upon  the  position,  configu- 
ration, and  size  of  the  spots 
by  meatiH  of  an  image  of  the 
solar  disk  upon  a  screen. 
...  Mr.  Hodgson,  at  a  dis- 
tance of  many  miles,  was  at 
the  same  time  sketching  de- 
tails of  tmn-spot  ttruotnre 
.  .  .  Thi^y  dmultaoeously 
saw  two  lumtnoiiH  objects, 
shaped  sunietblug  like  two 
new  moons.eacb  about  eight 
thousand  mileK  In  length 
and  two  thousand  wide,  at 
a  distance  of  some  twelve 
thousand  milee  from  each 
other.  Theie  burst  sudden- 
ly into  sight  at  the  edge  of 
a  great   sun-spot*   with  a 


BALL  ip.  SO). 

''The  average  dtumtfoa  n} 
a  sun -spot  is  about  tw^>  ^r 
three  months,  and  thft  ino- 
gest  lif<^  of  a  Afwit  tlist  Dm  | 
b«en  1  whkb [ 

In  IM  i  for  I 

etghto-  ciff. 

however,  somt)  spots  wWdj  ' 
last  only  for  a  day  or  tvo, 
and  some  only  fur  a  Cit 
hours. 

*'  It    should    also   be  ob-  J 
nerved    that   the  san«poCi| 
usually    appear   in 
and  very  often  a  lafge  •pol " 
is  attended  ftr  followed  h^ 
a  auxnlM*r  of  emaller  < 
more  or  lea&  imperfect.  It  i 
often  bjippeoa  that  a  laqr*  J 
epot    divider    into  two  url 
more    smallf^r     F^pota,  ADdl 
these  parts  have  been  ionur- 1 
tlmea  seen  to  fly  apart,  irltb  i 
a  velocity  in  some  ca«*«  not  J 
lees  than  a  thousand  mll4s| 
an  hour.   On  rare  occadoas| 
a  phenomenon  of  tbe  mta 
earpHalDg    oharacter   bt*! 
been  witneeaed  in  eotutct- 
tion    with    the   sno  • 
where   patches   of   loteQM| 
brightness  suddenly  br< 
oat,   remain   vUible  fut  el 
few    minutes,    and    tcarell 
with  a  velocity  of  ovi*r  ft  | 
hundred     luiles    a  secesd, f 
One    of    these    events 
become     celebrated     tor  I 
the    extraordinary     ehtf-| 
acter  of  the  pbenooteBa,  i 
welt  as    for   the   fortunate 
oircumataoce    that    it 
been  authenticated  by  tiui] 
Independent   testimony  at  I 
the  skilled  witnesses.    Oa 
the  forenoon  of  tbe  lat  Sep 
tembcr,   1859,  two   well 
known     observers    of    thi 
sun,  Mr.  Canington  and  MA 
Hodgson,    were     both    eo- 
gaged  In  obserration.    Mr. 
CarriDgton    was    employ 
at  his  self-impoaed   dail| 
task  of   obaerriog  the  : 
sit  ions,   the    oonflgviralliM 
and  the  else  of  the 
by  means   of   an   image  i 
the  sun  upon  a  soreen, 
Hodgson,  many  miles  awa|j 
WAS  at  the  sftme    momcil 
sketching  soma  detalln 
sun  -  spot  structure.    The; 
saw  simultaneously  two  lu- 
minous   objeeta.    shaped 
Aometbing    like    two  new 
mo»u(»,    each    about    elirht 
thouiuuid    miles    long 
two  thousand    miles  wld 
at   a  distance   of    a b u « 
twelve    thooaand    mil 
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lUxBtlog  hri«btiie«s  %t  iMst 
five  or  «lz  time«  tbat  of  the 
aeigbboriug  portlooa  of  the 
pbotojspbejret  ftQd  movedi 
eii/ftiraxd  over  the  spot  ia 
pftfAllet  tiaefl,  i^owlng 
smKller  and  fainter,  until  tn 
fthout  8ve  mlDutea  they  dlft- 
Apptriired,  after  traTeraing 
•I  cmira«  of  nearly  thJrty^stx 


TOrKG  (p.  »7). 

t  >  th(*  temporature  at 
the  focuii  caD  ook  line  above 
ibat  of  rhe  souroe  of  heat, 
Ibe  effect  of  the  leoa  beiag 
siiuptj  it)  more  the  objeet 
at  the  focue  rlrtaally  to- 
ward the  sun;  eo  that,  If  we 
neglect  the  low  of  beat  by 
CraaAinXaaioD  through  the 
glnn,  the  temperature  at 
the  loca«  !»bould  be  the 
•adie  a«  that  of  a  point 
plArced  at  such  a  dUtanee 
Crom  the  sun  that  the  solar 
disk  would  eeem  Just  as 
lazge  aa  the  leua  Iteelf 
viewed  from  its  own  foeua. 
"  The  o»o»t  powerful  lene 
yet  cottttructod  thus  vir- 
tually trani^porta  an  object 
at  ita  foeuft  lo  within  about 
two  hundred  and  fifty  thou- 
•and  mile*  of  the  »un'§  sur- 
fiuse,  and  to  this  focui  the 
moet  refractory  substances 
—  platinum,  flre-cla^,  the 
diamond  Itself— ^ are  either 
imitaatly  melted  or  dissi' 
pated  la  vapor.  There  o«n 
be  no  doubt  that.  If  the  sun 
were  to  cooie  a«  near  lis  as 
the  moon,  the  solid  earth 
would  melt  like  wai/' 


apart:  these  suddenly  burst 
Into  view  near  the  edge  of 
a  great  sun  -  spot,  with  a 
bnghtneaa  at  least  live  or 
elx  timee  that  of  the  neigb<^ 
boring  parts  of  the  sun,  and 
travelled  eastward  over  the 
spot  in  parallel  ItneB.  grow- 
ing smaller  and  fainter,  un* 
til  In  about  five  minutes 
they  dLisppeared,  after  a 
journey  of  about  thlrty^bc 
tboueand  miles /' 

BAXL  ^p.  lOG). 
".  ,  .  the  temperatare  at 
the  focus  cannot  be  greater, 
oaanot  be  even  equal*  to  the 
temperature  at  the  source 
of  heat  iteelf.  The  effect  of 
a  burning  glass  fs  merely 
equivalent  to  making  a 
closer  approach  towards  the 
•un.  The  rule  Is  indeed  a 
simple  one.  The  tempera- 
ture at  the  focus  of  the 
bumlng-glasa  is  the  same  as 
that  of  a  point  placed  at 
such  a  distance  from  the 
sun  that  the  solar  disk 
would  seem  Just  as  large  as 
the  lens  itself  viewed  from 
its  own  focus.  The  greatest 
burn  log-glass  which  has  ever 
been  oonstruoted  virtually 
transports  an  object  at  its 
focus  to  within  290,000  milea 
of  the  sun^s  surface:  In  other 
words,  to  a  distance  of 
about  t'4Q0tb  part  of  ita  pres- 
ent amount.  In  this  focus 
It  was  found  that  the  most 
refractory  sabataoces, 
agate,  comellao.  platinum, 
flre-olay,  the  dUmond  itself, 
were  melted  or  even  dissi- 
pated into  vapour.  There 
ean  be  no  doubt  that  if  the 
tan  were  to  oome  as  near  to 
us  a«  the  moon*  the  solid 
earth  itielf  would  melt  like 


By  what  name  Dr,  Ball  wotild  call  this  whole- 
wle  pillaging  of  others'  buoks,  we  do  not  kaow  : 
but  it  seems  to  us  to  fall  little  short  of  tallying 
with  the  work  of  the  plagiary.  Sulwtitutin^ 
'greatest  burning-glaas '  for  'most  fxiwerful 
lens/  and  adding  agate  and  oomeliim  to  a  list 
of  refractory  substances  already  fully  long 
enough  for  the  puri>oe6  of  illustration,  do  not 
show  any  mark  of  great  originality,  while  the 
eontinut^  effort  to  conceal  the  theft  is  petty  in  the 
extreme.  We  have  not  had  the  time  to  trace  Dr. 
Ball's  possible  liberties  with  other  authors  than 
theae,  hut  our  researches  thus  far  have  left  us  in 
the  mood  for  sujc^gesting  that  the  titleiuige  of  sub- 
sequent editions  of  his  work  might  with  some 
little  show  of  justice  contain  the  insertion  *  com- 
piled by .'     Any  one  who  cares  to  investigate 

further  may  perhaps  like  to  judge  for  himself 


how  much  of  pp.  405  -  505  in  Dr.  BalFs  very  in- 
teresting chapter  on  the  *  Astronomical  signifi- 
cance of  heat '  (the  greater  part)  was  directly  sug- 
geste<l  by  a  like  number  of  pages  at  the  end  of 
Professor  Young's  chapter  on  the  *  Sun's  light  and 
heat.'  While  in  another  part  of  his  book  Dr. 
Ball  alludes  to  Professor  Young  as  -the  well- 
known  authority,'  etc.,  in  the  chapter  in  question 
we  find  no  mention  of  the  name.  Professor 
Young  would  doubtless  be  very  glad  to  be  of  as-  ' 
sistance  to  Dr.  Ball,  but  we  think  he  is  human 
enough  to  care  for  the  graceful  acknowledgment 
of  the  service. 


GEOGRAPHICAL  NOTES, 
Dutch  statistics  of  population.  —  Kuyper  has' 
recently  given  an  interesting  discussion  of  the 
population-statistics  of  the  Netlierlands.  The 
population  for  the  whole  kingdom  is  found  to  be 
121.6  per  square  kilometre,  and  75.0  for  the  low- 
lands, and  varies  from  2G5.9  to  44.6  for  the  same  1 
area  in  different  districts.  The  females  out-num- 
}»er  the  males  by  from  one  to  two  i>er  cent.  Of  the 
population,  32  per  cent  are  married  ;  61,55  per 
cent  are  Protestants,  36,02  are  Catholics,  and 
2.04  per  cent  are  Israelites,  in  religion  ;  and,  in 
occupation,  20  per  cent  are  agriculturalists,  26 
per  cent  laborers,  12  per  cent  merchants.  18  per 
cent  manufacturers  or  mechanics,  2.5  per  cent 
soldiers,  2.3  per  cent  engaged  in  religious,  scien* 
tific,  or  sanitary  professions.  The  increase  of 
jiopulation  fr*jm  I860  to  1880  varieti  from  12  per 
cent,  in  Limburgi  to  30  per  cent,  in  HoUand  > 
proper.  Of  thirty-eight  centres  of  over  10,000 1 
inhabitants,  one  (Delftsbaven)  has  doubled,  seven- 
teen liave  increased  more  than  25  r*er  cent,  and 
twelve  others  have  increased  from  10  to  35  per 
cent,  during  the  same  period.  The  work  is  sup- 
l>lemented  by  an  instructive  chart  showing  tlie  in- 
crease of  jx>pidation  for  the  period  by  single 
parishes,  —  a  course  otdy  practicable  in  so  small  a 
country  as  Holland. 

Search  for  mammoths  in  the  Lena  Delta,—*! 
Dr.    Bunge  has  sent  to  St.  Petersburg  a  chart  of  ' 
the  Lena  Delta,  correcteil  during  the  numeroua 
long  journeys  undertaken   by  him   in  search  of 
frozen  mammoths.     His  travels  were  more  lucky 
geographically  than  biologically,  for  he  found  but 
one  skeleton,  and  that  deprived  of  head  and  one 
fore-leg.     It  had  been  exjKised  for  ten  years  toj 
the  attacks  of  dogs,  foxes,  and  natives,  but  had^ 
original h^  been  covered  with  a  thick  coat  of  hair, 
which  might  have  defended  it  against  even  tlie 
present  climate  of  the  delta,   provided  it  could 
have  obtained  food  to  its  liking. 

Medals  of  Paris   geographical  society.  —  Tlie 
great   gold   medal  of  the  Paris  geograplucal  do-. 
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ciety,  for  1886,  has  been  awarded  to  Messrs. 
Capello  and  Ivens,  for  their  African  journeys.  A 
smaUer  gold  medal  has  been  given  to  the  *  Pundit 
A.  K.,'  one  of  the  anonymous  explorers  for  Eng- 
land of  upper  Tibet ;  and  medals  of  silver  and 
bronze  to  Messrs.  Bloyet  and  H.  Mager,  for  Afri- 
can topography  and  the  *  Colonial  atlas.'  The 
prix  Logerot  is  received  by  M.  Marche,  for  his 
explorations  of  the  Philippines. 

A  new  oil.  —  The  oil  of  a  species  of  bamboo  of 
African  origin  is  reported  by  the  Catholic  mission- 
aries of  Alima  in  Africa  to  be  an  exceUent  lubri- 
cator, and,  when  refined,  to  form  a  fair  substitute 
for  olive-oil  in  the  cuisine.  The  new  industry 
thus  created  is  actually  in  process  of  development 
in  the  French  Kongo  region. 

Ethnos:raphic  map  of  Asia.  —Von  Haardt  of 
Vienna  has  sent  out  a  prospectus  of  a  new  ethno- 
graphic map  of  Asia,  in  six  sheets,  scale  1:  8,000,- 
000,  total  size  175  x  140  cm.  The  scheme  includes 
one  hundred  and  thirty-six  ethnic  divisions,  to  be 
indicated  by  appropriate  tints  and  hachuring. 
The  subscription  price  is  placed  at  thirty  francs. 
The  classification  adopted  has  its  defects ;  but  the 
map,  which  will  be  accompanied  by  a  small  ex- 
planatory pamphlet,  to  all  interested  in  the  dis- 
tribution of  mankind,  will  have  great  value.  If 
successful,  it  wiU  be  followed  by  maps  of  other 
continents,  on  the  same  plan.  Subscriptions  are 
to  be  sent  to  Eduard  H61zel,  Vienna,  Weyringer- 
gasse  19. 

ASTRONOMICAL  NOTES, 
The  two  comets.  —  Fabry's  comet  continues  to 
increase  in  brightness,  and  on  a  clear  morning  is 
bright  enough  to  be  made  out  with  the  nakeil  eye, 
though  it  does  not  reach  a  sufficient  altitude  be- 
fore sunrise  to  be  very  conspicuous  in  the  presence 
of  bright  moonlight.  Barnard  descril^ed  it  on  the 
8th  inst.  as  a  hazy  object  with  a  faint  tail,  which, 
in  the  telescope,  could  be  traced  for  five  or  six 
degrees.  On  April  24  the  comet  will  be  in  the 
constellation  Triangulum,  in  right  ascension  !*>  32™, 
north  declination  30°  3',  and  will  appear  above  the 
horizon  about  half-past  three  in  tlie  morning.  Its 
brightness  is  then  297  times  as  great  as  at  the  time 
of  discovery.  The  comet  is  increasing  its  right 
ascension,  and  is  moving  rapidly  south  :  at  the 
end  of  April,  according  to  Dr.  Oppenheim's 
ephemeris,  it  will  approach  us  within  a  fifth  part 
of  the  distance  of  the  sun,  and  its  theoretical 
brightness  will  be  nearly  500  times  that  at  dis- 
covery. Barnard's  comet  is  also  increasing  in 
brightness,  but  somewhat  more  slowly  than  Fa- 
bry's. It  makes  its  nearest  approach  to  the  sun  in 
the  first  week  of  May,  and  its  nearest  to  the  earth 
in  the  latter  part  of  that  month.     The  position  for 


the  last  of  this  week  (April  24)  is :  right  ascensioiu 
Ih  40m .  north  declination,  39°  89',  with  a  caku- 
lated  brightness  of  62  :  it  is  nearly  midway  be- 
tween the  second  magnitude  stars  p  and  y  Androm- 
edae,  and  sets  a  little  after  eight  o'clock.  The 
astronomical  positions  we  have  given  can  readily 
be  found  upon  the  star-maps  (map  I.)  given  in  the 
Science  Almanac  for  last  year  (vol.  iv.  No.  99)  or 
upon  any  celestial  atlas. 

The  new  nebula  in  the  Pleiades.  —  The  nebula 
discovered  by  the  Henry  brothers  of  the  Paris  ob- 
servatory, upon  their  photographic  negative  of  the 
Pleiades  taken  Nov.  16, 1885,  has  been  seen — now 
that  its  existence  is  known  —  without  great  diffi- 
culty, by  Perrotin  and  his  assistants  at  Nice,  and 
by  Struve  with  his  new  30-inch  Clark  objective, 
and  also  with  the  15-inch  at  Pulkowa.  Struve 
gives  a  careful  description  of  the  nebula,  accom- 
panied by  a  sketch,  in  the  Astronomische  nach- 
richten  (No.  2,719),  and  from  his  observations  it 
seems  probable  that  some  of  the  small  stars  in  the 
immediate  neighborhood  may  prove  to  be  interest- 
ing variables.  The  nebula  is  of  a  characteristic 
spiral  form,  and  seems  to  *  escape '  from  the  star 
l^laia.  Professor  Pickering,  upon  the  announce- 
ment of  the  discovery,  recalled  the  circumstance 
that  certain  irregularities  had  been  noticed  in  a 
photograph  of  the  Pleiades  taken  on  Nov.  8,  1885, 
at  Harvard  college  observatory.  These  irregulari- 
ties, which  had  been  referred  to  defects  in  the 
photographic  process,  correspond  closely  with  the 
descriptions  of  the  nebula,  and  no  doubt  represent 
light  photographically  visible  near  Maia.  "The 
explanation  thus  afforded,  of  one  of  the  markings 
on  the  Cambridge  photograph,  makes  the  otliers 
of  more  interest  than  seemed  at  first  to  belong  to 
them.  There  are  indications  of  nebulous  light 
about  Merope  ;  four  short  parallel  streaks  directed 
to  the  south  following  side  are  particularly  notice- 
able, and  a  faint  prolongation  of  diffuse  light  may 
be  susi^ected  towards  the  south,  in  agreement  with 
the  descriptions  usually  given  of  the  visible  nebula 
in  that  region.  There  is  also  a  faint  streak  of 
light  projecting  from  Electra  on  the  following 
side.  ...  No  nebulous  light  is  noticeable  about 
Alcyone,  Atlas,  Pleione,  or  Taygeta." 


NOTES  AND  NEWS. 
As  stated  in  oiu-  *  Boston  letter'  of  March  12, 
the  liberality  and  co-operation  of  the  Woman's 
education  association  enable  the  Boston  society  of 
natural  history  to  announce  that  the  Seaside  labo- 
ratory at  Annisquam,  Mass.,  will  be  open  to  stu- 
dents diu-ing  the  coming  summer  from  June  15  to 
Aug.  15,  1886.  Annisquam  is  situated  on  an  inlet 
of  Ipswich  Bay,  on  the  north  side  of  Cape  Ann, 
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miles  and  a  half  l>y  coach  from 
isilroild  station  in  CiJoucestor.  The 
le  lalxiratory  is  to  aflfoirl  t^pporttinities 
\y  of  the  development,  amitomy,  and 
tnon  tjpes  of  marine  animals »  under 
on  and  ad  rice.  There  will  be  no 
ve  lectures  or  any  stated  courses  of 
.  Ihe  laboratory  lias  been  in  operation 
_  ve  summers,  and  has  fairly  met 
H  number  of  students,  teachers,  and 
Those  who  have  had  some  experi- 
ifcoratory,  who  liave  attended  practical 
who  have  taught  iu  the  schools,  are 
qualified  to  make  use  of  thia  oppor- 
e  instruction  and  work  of  the  labo- 
be  under  the  immediate  care  of  Mr.  B. 
sck,  assistant  in  the  laVjoratory  of  the 
ty  of  natural  histoiy^  a  gentleman 
as  a  teacher,  and  who  has  also  fiad 
ience  in  collecting  and  observing  at 
Applications  should  be  made  im^me- 
d  can  be  addressed  to  Mr,  B,  n,  Van 

Dstoti  Transcript  states  that  Mr,  Alfred 
llace,  the  celebratetl  English  natm*ftlist. 
with  Darwin  the  honor  of  an  iude- 
icovery  of  the  law  of  *  the  survival  of 

K  coming  to  the  United  States  on  the 
Mr.  Augustus  Lowell  of  Boeton,  to 
lOTse  of  eight  lectures  beftTe  the  Lowell 
that  city,  beginning  in  October.  It 
embered  that  it  was  on  a  Binnlai'  in- 
Dm  Mr.  Lowell's  father)  that  Profes- 
first  came  to  America,  in  the  autumn 
ilter  completing  iiis  Lowell  institute 
Wallace  will  lecture  in  otlier  cities,  and 
return  to  England  in  the  spring  of 
eubjects  will  be  chosen  from  natural 

the  pnst  week  the  occurrence  of  a 
'  of  insects  of  a  formidable  appear- 
MbingtOQ  has  attracted  considerable  at- 

e  following  account  of  their  habits  and 

ifci  given  by  one  of  the  entomologists 
cultural  department  :  Thin  large  insect 
heB  and  a  half,  or  more,  in  length  is 
americanum  of  entomologists^  and 
he  order  Hemiptera,  or  true  bugs.     It 

da  aud  sluggish  streams  during  the 
itate,  in  which  it  has  no  wings,  and  is 
pk  faU,  remaining  in  the  ponds  during 
,  When,  in  the  spring,  the  warm 
rakens  them,  they  come  forth  at  dark, 

mense  numbers,  and  fly  about  :  the 
^p   and   they  return  to  the  ponds    in 

female  deposits  her  eggs.    They  are 


strongly  attracted  by  light,  and  especially  by  elec- 
tric lamjis,  under  which  vast  numbers  often  strew 
the  walks,  and  are  crushed  under  ftxit.  Their 
sudden  appearance  often  creates  alarm  ;  and  dur- 
ing the  past  week  or  two,  specimens  have  been 
ret^^eived  from  various  parts  of  North  Carolina 
and  other  southern  states,  the  writers  often  in 
evident  fear  of  damage  fi'om  this  insect  invasion. 
But  they  are  perfectly  harmless.  They  are,  it  is- 
true,  able  to  inJiict  a  very  painful  bite,  for  they 
are  provided  with  a  short,  sharp  Ijeak  ;  liut  they 
never  do  so  voluntarily,  and  they  do  not  live  on 
any  thing  in  the  way  of  vegetable  matter  outside 
of  the  water.  Tliey  are  carnivorous,  feeding 
principally  on  less  powerful  water-insects,  and 
not  despising  an  occasional  fish,  frog,  or  otheT  bit 
of  flesh  that  may  come  in  tlieir  way.  They  have 
been  just  as  abundant  in  previous  seasons,  but 
have  not  been  so  ranch  noticed,  for  the  reason 
that  there  have  not  been  so  many  electric  lights 
to  which  they  could  be  attracted.  Like  so  many 
of  the  true  bugs,  they  have  a  very  peculiar  and 
rank  smell.  A  number  of  other  water  ^insects  are 
also  attracted  to  light,  but  never  in  such  quanti- 
ties. 

—  The  following  papers  were  entered  to  be 
read  at  the  annual  meeting  of  the  National 
academy  of  sciences,  which  convene*!  at  Washing- 
ton, Tuesday,  April  W :  O.  F.  Gilbert,  The  geo- 
logic age  of  the  Ekjuus  fauna ;  T.  8terry  Hunt. 
The  Cowlea  electrical  furnace;  E.  D.  Goi>e,  On 
the  phylogeny  of  theBatrachia  :  On  thephvlugeny 
of  the  placental  mamm^dia;  H.  A.  Newton,  The 
comet  of  Biela ;  Elias  Loomis,  Areas  of  high 
barometric  pressure  over  Europe  and  Asia ; 
Samuel  H,  Hcudder,  The  cockroach  in  the  past 
and  present ;  James  D*  Dana,  Biogi-aphical 
memoir  of  Arnold  Ouyot. 

—  In  his  annual  report  for  1885,  the  United  States 
entomologist  continues  his  reiKirt  on  silk -culture 
in  the  LTnited  States.  He  does  not  8i>eak  very 
encouragingly  of  its  immediate  success  as  a 
protitable  industry,  and  thinks  any  stimulus  given 
to  it  must  needs  Ije  temix)rary,  and  that  the  sub- 
stantia] way  of  encouraging  the  industry  will  be 
by  imposing  an  import  duty  on  the  reeled  silk 
from  foreign  countries.  Two  stations  have  been 
established  by  the  agricultural  department  during 
the  past  year  for  the  production  of  reeled  silk ; 
and  Dr.  Riley  concludes,  that,  with  the  introduc- 
tion of  tlie  improve<i  Serrell  reeU  the  cost  of 
reeled  silk  per  p«iund  may  !«?  reduced  to  $4.d8. 
The  cost  of  several  hundred  pounds  of  reeletl  silk 
produced  at  tlie  New^  Orleans  station  was  l|5,90 
per  pounds  or,  as  corrected  forneedlees  expendi- 
ture, |5.85  :  it  brought  in  the  market  |4,50. 
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.  ^  ji    u^iu^vfH'  ^rlub  of  Phila- 

...o  >^u*    u  ui '.iicer\.'hange  of 

*>,    .»»  utow  t  aiore  tfxtended 

^      ....in.fc».u>    <i&je^*ts    brought 

X   .     .■\     •«•>  4Htuth.»n  of  uifiubers 
^x     V  .»   It  i>  ■j'^*t'^*^^-  ^^"^  *'*^*  ®"^ 
.    ...  ».»u  >■•  A  vvmiuittee.     This  is 

.....   .  i  1  tiKt^i  o£  ihf  A-iontific  olulM 

.     .  uv  .1  I'Ki  itH'ir  mtvtiugs  generally 
...     .  .M..*:  xl*aRK*UT.  tending  to  stifle 

-.    .K  o.  X  .1.  uXtsiuvv  syt  Fresenius  at  Wies- 

^    ,.      ..  v*x    *   xvo    Ur>;e  utleniiamv,  says  the 

...  .,       ,.  .,^       l:i   iho   winter  term,   1885-86, 

..^    A-  xi-sav-m*  on  the  Iwoks.     Of  these, 

^x  ..  ..  *x-.  1  sUitiuv.iv.  H  fnmi  AiistnvHungary, 
.  '. .  N.-it*'.  ViiuttoH.  .^  fnnu  England,  5  from 
v....  *  *,.,.t  |.>i:iuvv.  xM*i\»uiSwilzerhind.  Sfrom 
'.  .  .  .!  *.  i^o«"  luvemburg.  I  fnnn  Swtnlen,  and 
»V  \oixx:o.  I  Widen  the  dirt^etor,  Geh.  Hof- 
*  I  t\x^i  IH  K.  hVe*i»nius,  there  are  engageil  as 
,xx..  •'. ;-  tn  ih«*  i^CablUhnuMit  Vn^t,  Dr.  H.  Frese- 
,.  .  ,  l*»  K  rH^txmaniu  Or.  W.  Fresenius,  Dr.  E. 
•  li-i  l*t  misl  K.  UnepiM'.  and  An-hitett  Brahm. 
l',,«  »xMM;imM  in  Ihe  iiistnietion  labonitory  were 
i...»  lu  umuU't.  in  the  private  laboratory  twelve, 
»u.t  iti  iho  \ersm-hsstation  thrw.  During  the 
\.k^\  i.'itu.  Uv*ideK  the  KiientiHe  nwarches,  a  great 
iiiiuiUm  i»f  «iml>Ni»»*  wen*  nndertaken  in  the  dif- 
Iom'hI  ,ii|^irnnents  of  the  hiUiraUiry  and  the  ver- 
Hu.h-.t:Hu.n  on  U'half  of  nianufaotnre,  trade, 
inmiMi;.  !ik;iuiiUiiri .  and  hygiene. 

riio  Woman's  nhieatioii  association  of  Bos- 
t.Hi  \xA^  nuidr  nrningrnients  for  a  conrst^  of  les- 
,u»nn  III  U'tativ  hv  Prof,  (h-orge  L.  (kxHlale  of 
Il:iix<iid  iiiiixrrHity.  The  eonrse  is  designed  to 
ni,..riil  !h»M»ri"«i|»»l  1"WH  of  Hfe  and  gn)wth  of 
pliiiH-.  Mild  will  deal  esiMfially  with  methods  for 
,  iiluxiilitm  and  .'olIiH-tiiig  plants  for  study.  Each 
l.vHiiv  will  tH'ciipv  alMHit  half  an  hour,  and.  as 
III  (oiiiirr  vfurs.  will  Im-  followed  by  a  practical 
rx,.iUMO  III  Ihi'  oxuiniiiaticm  of  plants.  These 
l,d.,.i.ilni>  rMTiim^s  are  arnmgetl  for  beginners, 
bill  x%  ill  iiUi)  hrr\r  t(»  supplement  previous  courses 
ol  iH.ti.iiiinl  pni<ti<'e.  The  lectures  will  begin  on 
M..ii.l.i\.  Mjinh  iJ'J,  and  will  Im»  given  on  Frithiys 
.iiul  MniidavM  in  thi*  hkhus  of  the  Natural  history 
M.«ii-l>.  'li-kelrt  for  the  course,  at  ten  dollars. 
iiiii>  Ih'  nbtnined  at  tin*  Natural  history  nxMus. 

l(  iH  proiH)s«Ml  to  raise  a  fund  by  public  sub- 
niiipdnii  f<»r  the  ]>uri>ose  of  presenting  a  testi- 
monial to  the  Itev.  11.  H.  Higgins  of  England,  in 
iiM'oKiiition  of  the  ser\'ice8  he  has  rendered  to 
llii«  raiiHi'  of  eilucation,  and  especially  to  the  vari- 
4MIH  d«'|Mirtnient8  of  science  during  the  last  forty- 


three  years.    Contrilmtions  may  be  sent  to  Bann 
L.  Bevas,  1  Lord  Str.,  Liverpool,  Eng. 

— Tlie  office  of  tecr^taire  perp^tuel  of  the  French 
academy,  left  vacant  by  the  death  of  M.  Jamin, 
has  been  filled  by  the  election  of  M.  Vulpian.  The 
two  principal  candidates  were  M.  Vulpian  and  M. 
Alphonse  Milne  Edwards,  the  former  of  whom 
received  twenty-six,  the  latter  twenty-four  votes^ 

—  It  has  long  been  known  that  petrolemn 
existed  in  the  vicinity  of  Jemsah,  on  the  west  cout 
of  the  Red  Sea,  about  one  hundred  and  seventr 
miles  south  of  Suez ;  but  ]>reviou8  explorations 
have  proiluced  no  result.  In  September,  1^4.  i 
Belgian  mining  engineer,  M.  Debay,  was  sent  to 
report  on  the  lossibilities  of  the  practical  working 
of  the  oil-be<ls,  and,  after  much  trouble,  he  has 
finally  succeeded  in  reaching  practical  resuhs. 
After  iienetrating  successively  throuf2:h  gypsum, 
containing  veins  and  nests  of  sulphur,  shale,  green 
and  blue  clay,  limestone,  and  sandstone,  tlie  diiH. 
on  Feb.  28,  fell  suddenly  forty  centimetres,  and 
I)etroleum  rose  to  a  i)oint  two  metres  above  the 
sea-level.  On  receipt  of  the  news,  Nubar  Pashi 
arrange<l  an  expedition  of  exjx^rts,  from  whose 
examination  there  has  resulted  tlie  establishment 
of  the  following  facts :  tliat  petroleum  undoubted!! 
exists  :  that  the  geological  formation  of  the  country 
is  favorable  to  the  existence  of  larger  quantities  as 
h)wer  de])ths ;  that  the  store  of  oil  is  generallT 
distributed  over  a  large  area  in  the  neighborhood: 
that  under  existing  unfavorable  conditions  a  single 
source  yields  about  two  tons  daily  ;  that  the  spe- 
cific gravity  is  .88 :  and  that  the  spot  is  eaaly 
accessible  fn)m  the  coast,  where  there  is  good 
anchorage. 

—  The  ravages  of  the  phylloxera  have,  during 
the  ixist  year,  extended  into  a  numl)er  of  cantons 
in  Switzerland  where  the  inse<'t  lias  never  been 
hitherto  observcnl.  and  have  causetl  considerable 
uneasiness  in  the  wine-pnxlucing  industry.  In 
connection  with  the  continual  extension  of  the 
fields  of  its  devastation  in  foreign  countries,  it  is 
of  interest  to  note.  that,  in  Professor  Hilganl'3 
last  rei)ort  of  the  viticultural  work  in  California, 
it  is  stated  that  the  liabits  of  the  insect  in  that 
state  deviate  from  those  observinl  in  foreign  coun- 
tries to  such  an  extent  that  the  dangers  of  in- 
fiK'tion  are  much  lessened.  Tlu»se  diflfert^nces  in 
habits  ctmsist  in  the  rarity  of  the  wingwi  female 
form,  and  the  ai)i)arent  absence  of  winter  eggs. 
l)oth  i)robably  (hi«*  to  the  climatic  infiuencesL 
The  mercuriid  vai>or  renuKly.  of  which  much  h» 
been  hofK\l,  has,  in  th«'  hands  of  Professor  Hilgavd 
and  his  assistant  Mr.  F.  W.  Morse,  failed  to  jBO- 
duce  its  promised  results  as  a  phylloxera  inaedi 
cide. 
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—  A  new  explosive  has  l»een  invented  by  F. 
R«dt«?nbaclier,  a  mining  engineer  in  Austria*  It 
I«rt»bdbly  c?<intaina  only  the  elements  of  ordinary 
jxjwder,  but  in  jiroportione  determined  by  twenty 
mid  Vf^ars  of  research.  This  powder  is  brownish 
black  in  ci^lor.  Tlie  advantages  of  the  exploBive. 
which  is  kn(»wn  as  *  miline/  are  its  iuBensibility  to 
(H^rcussion  or  friction,  and  t!mt  it  can  only  be 
i^iiteil  by  a  spark.  There  exists,  therefore,  little 
danger  in  it«  tninsportatian  and  ]ire]iaration.  It 
does  not  undergo  any  modification  under  tlie  in- 
Auence  of  temperature,  and  only  ignites  at  335''  to 
Z¥f  C.  It  bums  with  little  smoke,  and  does  not 
pr»:Kluee  any  deleterious  gas.  It  can  be  employed 
exactly  aa  powder,  and,  when  well  lamped,  it« 
<;(lect«  are  comparable  with  those  of  dynamite. 

—  Mr.  A.  Vogel  has  recently  shown  {Cenirah 
blatt  /.  agru:,  chemie)  that  cinchona-trees,  grow- 
ing in  hot- houses  in  Europe,  develop  no  quinine 
in  their  bark. 

—  King  Oscar  of  Sweden  has  ordained  two 
prize  contests  on  oriental  subjt'Cts,  —  one,  the 
bi&tory  of  the  Semitic  languages;  the  other,  a 
descriptic*n  of  the  Arabic  civilization  before  the 
time  of  Mohammed.  The  prizes  are  a  gold  medal 
ivonh  l.OCK*  8we4lish  crowns,  and  a  sum  of  money 
equtU    to    1,250  S^vediah   crowns.     The  treatises 

ij  lie  written  in  Latin  or  German,  and  may  be 
_  ardetl  to  Professor  Flei84.-her  of  Leipzig,  or 
Professor  NSldecke  of    Btrassburg,   before  June 

—  The  investigation  before  the  Massachusetts 
legislative  conunittee  on  the  subject  of  arsenic 
in  wall-pafier  Indicates  that  the  danger  has  been 
exaggerated.  Prof.  C.  F,  Chandler  testified,  that, 
from   careful  experiments,    under  no    conditions 

Id  arst^nieal  poisoning  occur  tlu^ougb  breathing 
nurated  hydrogen  from  wall-paper,  and  that 
le  only  source  of  danger  would  be  from  friction 
alone, 

—  Pnif,  L.  Geiger  of  Berlin  is  about  to  issue  a 
rt/t  far  die  gemhichte  derjitden  in  Deiitsch- 
It  will  be  scientific  in  character  an<l  treat- 

und,  in  addition  to  essays  and  reports  of  re- 
b,  it  will  contain  summaries  of  historical  ma* 
ials  that  are  ditticult  of  access  or  hitherto  un- 
printed.  It  will  also  make  its  bibliographical  notes 
tsijecial  feature, 
_ — The  Smithsonian  report  for  1884,  just  issued, 
itiiins,  like  the  previous  ones,  the  secretary's 
iial  re[)ort,  and  ftummnries  of  scientific  prog- 
r«as  in  the  natural  scieucee,  by  E,  S,  Holden, 
a  O.  Rockwtio<l.  F.  M.  Green,  C.  Ab^M^  G.  F. 
Darker,  U.  C.  Bolton,  E,  S.  Duua,  J,  B.  Jlarcuu, 
T-  Gill,  and  O.  T.  Mason,  tojretber  witli  a  niirnber 
of  miiicrllaneous  papers  on  antJiroj>ology, 


LETTERS  TO  THE  EDITOR. 

t0rit4r'§  name  U  in  att  t*aM«  r4Qui*^  a§  proof  nif  Qood  jaitK 

New  York  agricultural  experiment*station. 

Is  your  review  of  the  fourth  annual  report  of  the 
New  York  ajfricultural  experiment  sttition  {Hcience, 
vii.  No.  165)  you  deal  very  leniently  with  some  of  the 
most  ^larmg  faults  of  that  report.  Thi«  is  certainly 
the  pleasanter  way  ;  but  does  it  best  subserve  ths 
cause  of  truth  and  profi^ress  \  That  station  is  un- 
questionably doing  valuable  work  for  the  cause  of 
progressive  agrioukure,  and,  because  of  the  ability 
thus  tnamfe^ted,  the  anxiety  of  the  friends  of  that 
cause  is  the  greater  that  it«  splendid  opportunities 
should  not  be  flittered  away  in  a  kind  of  work 
which,  if  persisted  in,  will  inevitably  bring  about  its 
ruin. 

The  fundamental  mistake  In  the  management  of 
this  station,  as  manifested  by  this  report,  is  the  en- 
deavor to  cover  too  much  ground.  The  field  of  agri- 
cultural experimentation  is  so  vast,  that  he  who 
would  accomplish  any  worthy  result  must  confine  his 
labors  to  a  limited  portion  of  it ;  but  iu  this  case  so 
many  problems  have  been  attacked,  that  few  re- 
ceive that  close  end  careful  attention  which  b  the 
first  requisite  of  truly  scientific  work.  The  director 
makes  frequent  reference  to  the  necessary  incom- 
pletene«is  and  uureliabdjty  of  isolated  tests,  and  does 
good  work  in  showing  the  variability  of  duplicates  ; 
hut  the  inf  requency  with  which  he  collates  the  results 
of  bis  present  ©xperiraents  with  those  previously 
made  by  himself  or  other  eqaally  competent  authori- 
ties, and  the  frequency  with  which  he  disregardH  his 
own  testimony  respecting  the  necessity  for  the  dupli- 
cation of  tests,  intensify  the  feelincr  that  the  value  of 
a  large  proportion  of  the  work  of  this  station  is  seri- 
ously impaired  by  its  desultory  character. 

The  impresaiony  that,  in  much  of  this  work, 
quantity  is  attained  at  the  expense  of  accuracy,  is 
strengthened  by  page  after  page  of  the  report. 
Typographical  errors  are  difficult  to  wholly  avoid  ; 
but  it  is  putting  the  case  very  mildly  to  say  that  they 
occur  with  un necessary  frequency  here.  This  point, 
however,  might  be  passed  without  notice  were  these 
the  only  evidences  of  hasty  or  careless  work.  lo  the 
tabulated  report  of  the  experiment  in  feeding  starch- 
waste,  for  instance,  we  are  left  to  conjecture  which 
columns  of  figures  relate  to  hay,  and  which  to  starch- 
meal,  while  no  practical  feeder  would  have  been 
guilty  of  the  absurdity  of  feeding  a  rich  meal  ad 
lilntumy  end  folio iv in g  it  by  hay  fed  in  the  same 
manner,  where  it  wan  desired  to  make  a  scientific  test 
of  the  feeding- value  of  either  food.  Under  the  cir- 
ca mstancet,  the  allusion  to  the  caprieiousuess  of 
appetite  in  the  cows  under  test  is  amusing. 

The  fertilizer  test  recorded  on  p.  40  affords  another 
striking  example,  both  of  the  crudity  of  the  methods 
employed  at  this  station,  and  of  the  carelessness  in 
reporting  results.  What  would  the  magnificent 
Bothamsted  experiments  have  amounted  to,  bad  the 
plots  in  Broadbalk  Held  received  enormous  dressings 
of  fertihsers  one  year,  none  the  next,  and  varying 
quautities  in  the  succeeding  year^,  or  if  their  in- 
terpreter had  shown  such  carelessness  in  the  sum- 
marising of  results  as  has  been  shown  in  giving  the 
total  quantities  of  fertilizers  used  in  this  case  f 

In  conclusion,  I  must  wholly  dissent  from  the  idea 
conveyed  in  the  dosing  paragraph  of  your  review, 
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tk4t  ^n  '•zpTirii'-iit  may  kiir«  n  i^ff:»X\tA  practical 
\n\nt^  mrj'J  yt  ^j«;  worthl'r*^  to  tb«  man  of  icifrnee. 
WhAt  in  v;ii;n':«'  hut  ac'uamlated  and  co  oHinated 
fn'-tM  '  What  fa/'t  m  th«rr«r  %ihir;h  f^onfirmn.  duprove*, 
or  illuHtratcH  any  fiup(Xy>»«"I  Jaw  of  ve^rttahJe  or  ani- 
rnal  (growth,  that  in  not  valuahJf;  to  the  Hci«;Dtific  man. 
and  i//  tho  farmi:r  at-  wf  Jl ;  What  afcricultaral  ez- 
f^'Hrnont.  worthy  th«!  naxnif,  hut  muvt  fjerform  this 
fiin^'Lion  f  it  iH  truf,  the  farmer  may  he  more  in- 
U*r«rht<fd  in  th<;  nrMultn  of  the  ffXperi'ment.  a«  in  a 
ronjpnrativ**  t<'i>t  of  differf-nt  Tarietieft  of  wheat, 
Hhil»  th<f  fi'ri<?ntiMt  may  l>e  more  dettirouH  of  aftrertain- 
inK  what  conhtitiitional  jieculiarity  enables  the  one 
variffty  to  suqiasH  the  other  in  }i«rld  :  hut  in  either 
fAMt  th«;  fact  that  the  one  variety  is  the  more  pro- 
tluctivi*  \h  the  stimulus  of  the  investigation,  and  the 
infthixls  of  culture  muht  l>e  the  same  if  trustworthy 
data  are  to  lx<  ohtainerl  for  the  use  of  cither  scientist 
nr  farmer.  I  do  not  forget  that  valuable  facts  have 
h«MMi  learned  from  ex|>eriments  which  would  be 
utti'Hy  impracticable  in  the  field,  and  I  would  he  the 
laNt  to  deny  the  usefulness  of  such  work  ;  hut,  until 
th«  appii(rability  of  thifse  facts  to  the  methods  of  the 
farmer  has  l)eeii  demonhtrated  by  field  experiment, 
they  are  practically  valuelf*ss.  I  do  not  deny  that 
tin*  study  of  iNolated  individualn,  or  of  small  Krou|)8 
of  individuulH,  has  a  If^itimate  place  in  the  work  of 
tlie  experimeiit-Htation  ;  hut,  until  the  results  of  that 
study  are  fhowu  to  be  applicable  to  the  field  or  to  the 
lu'rd,  they  are  worthlesn  to  the  farmer,  and  equally 
worthicNs  to  the  scientist.  Hut  this  demonstration 
must  be  made  by  men  trained  to  the  scientific  method. 

C.  E.  Thorn E. 

Settlement  of  labor  differences. 

Lust  week's  .SViViirr  contitins  some  views  of  Mr.  N. 
M.  Hutler  on  the  'Settlement  of  lalM»r  differences, * 
u  liich  diiim  t4)  Ih«  from  the  stnnd-poiut  of  *  ficience 
ami  pliiloHophy,"  which  is  explained  to  mean  freedom 
friiin  fnUe  nntionH  and  prejudices,  and  to  Ik*  the  oh- 
Hervation  of  fuotK  and  relations  ns  they  an>. 

lie  savK  that  '  we  *  are  apt  tt>  l<H)k  ii]M)n  the  present 
eei>ni>n)ie  system  as  fixed  and  final.  Who  are  '  wo'  i 
*  The  fact  as  it  is,*  is  that  in  America,  Kn^lnml, 
France,  ttermany,  etc.,  men  by  the  thousamls  and 
hundreds  of  thousands  most  decidedly  do  not  feel 
that  way  at  all.  Numerous  American  citizens  known 
a^  Knights  of  labor  have  combined  and  organized  for 
the  expivss  purpoM«  i)f  chan^in^  the  present  wajfe 
ii.e  .  private  capitals  system  into  an  integral  co- 
i»|HM'ative  one;  and,  what  is  more,  they  work  with 
earnestness,  determination,  and  devotion  to  realize 
that  end.  histeail  of  **  feeling  an  irresistible  desire 
to  look  njHin  the  (social  evolution)  pnH'css  as  com- 
pleted, and  the  biH^k  of  evolution  as  closed."  they  feel 
an  irresistible  conviction  that  society  is  enteriuk;  on 
the  thn»shold  of  a  new  form  of  ecommiic  or>raniza- 
tion.  This  U^lief  is  scientific  :  that  is.  it  is  liastnl  on  ex- 
jH'rience  carefully  made  and  closely  analyzed,  as  may 
i»e  seen  in  the  works  of  Karl  Max,  F.  Kn>:els,  llenr>' 
iJeorjje.  and  vorv  clearly  in  that  American  writer 
lfis>rj;e  linndund's  Uv»k.  '  The  oo-oj>erative  common- 
wealth.' 

Mr.  PutliT  says  somethinc  about  **  the  ethical  fact 
that  then*  is  a  suin^rionty  of  ^H^^essions."  What  can 
it  mean  \ 

Mr.  Butler  adds  his  voice  to  the  chorus  of  *  arbitra- 
tion *  fetich- wv^rshi PI vr».  Arbitration  is  to  have 
'  magic  *  results^     So  it  must,  if  it  will  harmonize  the 


interMta  that  are  diametricaUj  opposed,  as  are  thw 
of  capitalisu  and  laborer*  in  rcgmrd  to  sharing  tk 
product  of  labor. 

But.  say  the  *  arbitration*  and  *  harmony  *  preach- 
ers and  if  r.  Butler,  the  product  is  the  combuied  re* 
suit  of  the  efforts  of  the  cmpitaliit  and  laborer.  Sone- 
times  the  capitalist  adds  his  effort*  to  the  work  o( 
produciof?  by  direct  labor,  or  indirectly  by  doini;  tfe 
requisite  directing  of  the  work,  and  sometimes  he 
does  not.  When  he  does  apply  personal  effort,  far 
is  entitled  to  reward ;  but  that  is  a  different  thiif 
from  the  prrjfit  on  his  capital  which  will  f^o  to  him  ff 
he  hires  manairers  or  agents,  or  is  merelv  an  in- 
vestor or  shareholder  in  a  business  he  neitkerdm 
nor  can  manage,  nor  in  any  way  add  '  effort '  of  la 
own  to  the  work  of  production. 

No,  the  capitalist  need  not  work.  He  can  (sal 
many  do)  live  in  idleness,  consuming  enormondf 
without  producing  at  all,  and,  on  an  average,  k 
never  gives  an  equivalent  of  effort  for  what  he  gete: 
hence  there  is  want  of  equity  in  the  capitaliitie 
system. 

*  It  is  self-evident  that  no  arbitration,  but  only  a 
radical  change  of  the  system,  can  abolish  this  ii- 
justice:  and  this  injustice  is  the  cause  of  the  *  labor 
differences.* 

'Christian  charity*  will  not  suffice  here;  thatii, 
the  '  give  all  you  have  to  the  poor*  doctrine  will  not 
do,  but,  rather,  a  modernized  adaptation  of  the  ii- 
stitutions  of  the  primitive  Christians,  who  had  some 

Erimitive   form  of  integral    co-operation,    for  thcf 
eld     ^  all    things  in    common  *     (see   the    story  oif 
Ananias). 

As  to  arbitration  as  a  sort  of  palliative  patchwoik 
for  making  temporary  compromises,  perhaps  it  is 
good  for  that ;  but  *  brute  force,*  in  the  fcmn  of 
police  and  militia,  has  to  stand  behind  it  to  make 
capitalists  keep  their  agreement,  which  they  hare 
broken  in  innumerable  instances  when  it  was  in  their 
interest  and  ix)wer. 

Whether  the  change  from  the  capitalistic  to  the  co- 
operative uKHle  of  production  will  be  by  *  brute  force' 
de|)ends  on  the  resistance  the  capitalists  make  to  the 
course  of  evolution.  History  shews  that  privileged 
classes  generally  have  appealed  to  brute  force  when- 
ever their  privileges  were  in  danger. 

The  advice  of  science  they  do  not  heed.  It  i» 
interest  that  guides  them.  Science,  that  is,  onr 
judgment  of  future  facts  by  past  ones,  says  the  coune 
of  evolution  of  human  society  tends  to  abrogate  sU 
privileges  and  equalization  of  rights  and  duties. 
This  is  the  denKX-ratic  principle.  When  applied  to 
social  economy,  it  is  termed  *  socialism  '  or  *  sodsl 
democracy.'  Thecapitali&t  cannot  be  a  mere  trustee 
without  tirst  ceasintr  to  be  a  capitalist.  This  impJief 
an  entire  change  of  the  laws  of  property  :  hence  the 
advice  of  science  to  lalwr  is,  Or>;anize  to  make  the 
requisite  change  of  laws;  thac  is,  go  into  f>olitics  ss 
a  party  to  establish  an  ei'onomic  republic,  electing 
your  ilireotors  of  labor*.  That  will  settle  all  differ- 
ences between  cajntal  and  labor,  because  there  will 
be  no  capitalist,  and  all  will  be  laborers  or  starve. 

Chas.  Field. 

Eskimo  building-snow 

In  your  issue  of  Jan.  l-"^.  1  >**•>.  you  give  an  iOnt- 
t ration  of  what  purport <  to  be  '  hardened  snov* 
impacted  on  a  Mount  Washington  telegraph  •  polt 
by  a  strong  gale.     During  the  jvasi  winter  I  ■-'— 
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tioed  the  same  formation  at  this  station  upon  the 

cope  and  Bnemomett'n     I   would  like  to  in- 

are  whether  tho  Mount  Waahmg-ton  formation  ia 

f  rvally  snow  driven  against  the  pole  by  the  gale,  or, 

\  &t  this  HtatioQ,  an  accumulation  of  fog  in  a  frozen 

I  state.     This  formation  I  have  never  observed  during 

snow-storms,  even   when  accompanied  by  wind»  of 

I  «ixty  mileti  and  upwards,  but  it  is  of  frequent  oceur- 

]  renco  when  a  heavy  cloud  envelops  the  peaJc. 

T.  W.  Sbtcrwood, 

SiQ.  corps.  U,S,A, 
FFtkes  Peak,  Col.,  April  t6. 


Quaternary  70lcanic  deposits  in  Nebraska* 

It  wa8  the  g*>o<1  fortune  of  the  writer  to  discover 
\  following  significant  section  during  the  last  holi* 
'  vacation.     It  is  in  one  of  the  abrupt  bluCFs  over- 
king  a  sharp  bend  of  the  West  Bine  River,  in  the 
thern   part  of  Seward  comity,  Neb,     It  exhibits 
I  formationij  from  nearly  the  general  level  down  to 
ttie  level  of  the  iitream.     It  is  as  follows  i   2  ±  feet 
I  eoil ;  pasdng  into  6  ±  feet  red  gritty  loam  ;  S  ±  feet 
j  atratttied  loamy  clay,  with  thin  streaks  of  small  white 
l<qaartx  pebbles;  pafiMng  into  3  ±  feet  mostly  gravel, 
]  with  a  few  bowlders  of  red  quartdte  from  Dakota  ; 
IfmtfSiiig  into    15  ±  feet   stratiSed   loamy   clay   with 
f  stmks  of  pebbles  ;  6  to  10  inches  of  light  gray  earth, 
volcanic  ashes,  thinly  and  evenly  laminated  *    1|  feet 
I  ft' lay,  darker   above ;  below  parsing  into  ')  feet  fine 
l^ray  sand,   with    thin   clay   lammae  6  to  12  inches 
ipart ;  1  t  foot  coaniie  sand  with  pebbles  and  bowl- 
-dcrs  of  red  quartstte,  — greenittone,  — granite,  etc., 
with  an  uneven  surface  below  ;  6  feet  hard  greenish 
joint  chiy ;  8  feet  slope  ;   water  of  the  West  Blue 
River. 

A  few  rods  distant  a  lest  complete  but  simihir  sec- 

ti<>n  shows  the  siliceous  layer  five  feet  thick,  and  it 

I  ap(>ei«n!9  along  the  sides  of  a  ravine  at  different  places 

f*ir  several  i*od«,  showing  couaiderable   persistency. 

Specimens  of  it  have  been  submitted  to  Mr  J.   S. 

Diller  of  the  U.  S.  geological   survey,  with  another 

sfuuple  from  Knox  county.     He  replies,  *' Specimens 

Nt».  I  I  Knox  county)  and  No.  2  (Sdward  county)  are 

volcanic  dimt.     They  are  composed  chiefly  of  mtnate 

anguhir   frngments  of  pumieeous  glass,  such  as   is 

thrown  high  into  the  air  during  violent  eruptions, 

and  nafte^i  by  currents  of  air  for  hundreds  of  miles 

1 41  way  from  its  source.     The  fragments  of  glass  are, 

for  the  most  part,  clear  and  transparent,  with  few 

»  traces  of  crysralline  matter.     Besides   the   volcanic 

I  glass,   there  are   numerous)  grains  of  qnartE   sand, 

'  which    are     well    rounded.   .  .  ,     As    nearly    aa    I 

can   e«tmiate,    from   the   small   quantity   examined, 

more  than  ninety  per  cent  of  the  whole  is  volcanic 

dust.     It  appears  that  the  material   is  of  complex 

nrigin.     While  there  i.^  no  doubt  that  the  volcanic 

dust  was  borne  by  winds  nearly  or  quite  to  its  desti- 

nation,  the  rounded  grains  af*pear  to  b^   of  aqueous 

origin,  and  i^uggest  that  the  du^l  may  have  fallen  in 

a  boily  of  water,  where  the  two  commingled/' 

Beveral    important    conclusions    seem    well  -  nigh 
demonstrateil  by  this  section. 

1.  The  occurrence  of  important   volcanic   action 

i^imewherc   in   this  region   during   the   quaternary. 

,  The  retl   quartz ite  could   not   have   arrived  in  this 

priT'      '    're   the   glacial   epoch.      If  the   section 

>ve«  to  be  of  a  local  formation,  which 

,,  .....  ui  likely,  it  would  only  make  the  deposit 

l.tioti  of  the  dust  more  recent. 


2.  The  character  of  Uie  siliceous  deposit  strongly 
supports  the  conclu.sion  that  it  was  dropped  in  a  deep 
or  quiet  lake.  This  accords  well  with  the  deposits 
above  and  below  ;  for  the  bowldery  layers  are^  for 
evident  reasons,  referred  to  floating  ice,  and  the 
character  of  stratification  favors  lacustrine  rather 
than  fluviatile  conditions  :  hence  we  are  led  to  believe 
that  this  lake  was  cooteraporaneou?  \vith  the  ice- 
sheet  which  occupied  the  regions  of  Dakota  and  Iowa. 
We  catch  a  glimpse  of  the  joint  action  of  frost  and 
fire  on  our  western  plains. 

3.  From  the  location  of  the  section,  and  its  rela- 
tion to  the  White  River  tertiary  sands,  which,  if 
rightly  identified,  are  widely  exposed  east  of  this 
point,  it  appears  not  unlikely  that  this  lake  was  but 
the  diminished  stage  of  King's  Lake  Cheyenne. 
Numerous  finds  of  these  siliceous  beds  have  been 
reported  from  the  republican  valley,  and  one  a:*  far 
east  as  Oik  Creek,  Lancaster  county.  They  prob- 
ably belong  to  this  same  geological  horizon. 

J.  E.  Todd. 
Tabor,  lo.,  March  80. 


World  time. 

The  la»t  number  of  Nature  contains  a  lecture  by 
Mr.  Christie,  the  astronomer  royal  of  England,  on 
universal  or  world  time.  With  Mr.  Cbriiitie'fi  princi- 
pal conclusion  I  fully  agree,  but  have  not  niucb  faith 
in  some  of  his  arguments,  or  in  some  of  the  results 
he  predicts. 

Mr.  Christie  bases  one  of  his  arguments  on  the 
ignorance  of  farmers,  and  infers,  that,  because  the 
farmer  cannot  tell  a  difference  of  half  an  hour  in 
his  time,  we  may  therefore  make  this  difference  four, 
five,  or  ten  hours.  But  would  the  farmer  be  any 
better  off  if  he  should  tell  his  wife  that  he  wants 
breakfast  at  sixteen,  seventeen^  or  twenty-two 
o^clock  f  Of  course  not.  And  it  is  not  wise,  I  think, 
to  base  any  permanent  action  on  tho  ignorance  of 
any  class  of  men.  Conditions  may  change  ;  and 
Bucb  arguments,  though  they  may  answer  for  a 
political  or  military  campaign,  are  easily  overdone, 
and  must  be  looke^I  upon  as  only  tenipurary. 

Tlie  most  vicious  assumption  that  underlies  B(r. 
Christie^s  argument,  and  which  he  has  in  common 
with  some  other  astronomers,  is  this  :  hs  assumes  that 
man  wa«  made  for  railroads  and  telegraphs,  and  not 
that  these  things  are  for  man.  My  natural  assump- 
tion  would  t>e  tbat  the  chief  astronomer  of  a  great 
country  would  have  a  wider  view  of  things.  But  we 
all  know  the  liberality  and  influence  of  our  great 
corporations,  and  how  they  deal  out  free  wires  and 
free  service  \  and  we  have  all  felt  this  on  the  recep- 
tion of  a  free  telegraphic  despatch  when  we  come  to 
the  last  letters,  D,  H. 

Now,  I  say  with  Mr,  Christie,  let  the  railroads 
adopt  a  world  time,  and  it  does  not  matter  what 
meridian  thsy  take,  though  Greenwich  ia  probably 
the  best,  and  let  all  their  trains  be  run  on  this  time. 
Then,  directly  opposite  to  Mr.  Christie*s  propoitition, 
let  all  the  cities,  vUtages,  and  farmers  return  to  thetr 
local  and  natural  time.  If  the  railroads  will  do  this, 
the  most  ignorant  farmer  will  soon  understand 
matters,  I  speak  with  confidence,  because  forty 
years  ago  I  was  a  farmer  myself,  and  very  ignorant. 
There  has  been  too  much  confusion  given  to  this 
matter,  and  our  astronomers  have  been  too  eager  to 
sell  time.     They  have  better  work  to  do. 

Asaph  Hall. 
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Certain  qaestions  relating^  to  national  endow- 
ment of  research  in  this  conntry,  and  their 
importance. 

In  reply  to  your  able  critic  (W.  S.  N.,  in  Science, 
vii.  No.  165)  of  my  letter  bearins^  the  above  title 
'Xo.  IfW).  permit  me  to  refer  him  to  my  articles  upon 
(»cience  and  the  state,  recently  published  in  Jftnd  in 
nnturf,  nf  Chicaf^o,  and,  if  his  interest  carry  him 
that  far,  to  do  mo  the  simple  justice  of  re-readinf?  my 
letter  in  Srienre  which  prompted  his  questions, — 
quetitions  which  I  will  here  endeavor  to  answer  for 
him. 

In  the  fifKt  place,  let  me  most  emphatically  reiter- 
ate my  opinion,  that  I  am  fully  in  favor  of  the  frov- 
emment  endowinfi^  researchers  in  civil  life,  as  well  as 
affoniin^r  the  proper  opportunities  for  the  successful 
prosecution  of  the  labors  of  those  scientists  upon  her 
own  rolls.  May  I  ask  my  critic  to  acrain  peruse  that 
parsffraph  in  my  letter  that  is  completed  with  the 
following  wordF,  **I  stand  on  the  pide  of  the  King" 
of  Denmark,  in  hit*  principle  as  applied  to  Tycho 
Brahe,"  and  then  ank  himself  if  my  beincr  interro- 
^teiJ  as  t^)  my  convictions  upon  the  question  as  to 
whether  or  no  it  devolves  upon  the  government  to 
aid  researchers  in  civil  life  was  necessary  ;  and  I 
think  he  will  find,  upon  reconsideration,  that  there 
is  no  difference  of  opinion  between  us  upon  that 
point. 

As  to  the  pmper  ones  who  should  receive  such  aid 
from  the  government,  either  in  civil  life  or  the  ser- 
vices, let  mv  critic  place  the  correct  construction  on 
the  word  *ciemonstrated,'  when  I  say  in  the  sentence 
he  quotes  fmm  my  letter,  **of  those  persons  in  her 
employ  who  have  from  time  to  time  demonstrated 
their  fitness  to  perform  certain  work,"  and  I  must 
believe  we  will  agree  here  also.  Mind  you,  I  am  not 
in  favor  of  promptly  affording  assi»tance  to  any  one 
and  every  one,  or  to  him  who  suddenly  springs  up, 
and  exclaims,  **  Lo  !  I  am  a  scientist,*!  can  write  a 
t*M>k.  I  believe  I  am  an  investigator  and  a  genius.*' 
My  advice  to  such  a  person  would  be,  *■  Demonstrate 
it.  my  good  friend.'  As  to  the  amount  of  assistance 
tiiC'  government  should  render  to  those  exceptional 
pmoDff  in  this  country  who  have  demonstrated  their 
yfCiS^MT  fitness  to  prosecute  certain  lines  of  research 
with  marked  success.  I  concur  fully  in  the  opinion  of 
Fntfewor  Huxley,  who  says,  **Now,  the  most  im- 
;  object  of  all  educational  schemes  is  to  catch 
^  ezoeptional  people,  and  turn  them  to  account 
for  tbe  wwA,  of  society.  No  man  can  say  where  they 
wiD  crop  up:  like  their  opposites,  the  fools  and 
kiMTca,  tbey  appear  sometimes  in  the  palace,  and 
KNDPfenDH  in  thie  hovel.  But  the  great  thing  to  be 
amvad  at.  I  was  going  to  say  the  most  important  end 
arrangements,  is  to  keep  these  glorious 
•taiv  from  being  either  corrupted  by 
'ad  by  poverty,  and  to  put  them  into 
ia  wUeh  they  can  do  the  work  for  which 
fitted.**  I  quoted  these  excellent 
jcan  ago  in  the  New  York  Medi- 
in  my  article  upon  science  and 


ofaU 
Rporta  of 
Inzorrar 
the 

tbey  are 
w/irda  aiilj 
ml  r^rut^,  a 


the  stale  ia 
of  tbnr 
th«!m 

•.r.«-  ^janlfr^ry 
f>gardxBif 

»7',»iltKAiiK't 


■o  there  is  some  danger 

;,  tiiough  I  considered 

first  penned.     I  will 

requires,  I  will  quote 

tu  they  become  even 

^Ives. 

4C  mat  aation,  from  an 

,  SB  1 4i^  I  mast  consider, 


from  the  very  limpets  in  onr  fauna,  thronirh  every 
atom  we  lay  claim  to,  our  bodies  and  brains,  nor 
minds  and  our  works,  our  instifcntions  and  industriei. 
onr  opinions  and  our  language,  nay,  through  our 
very  government  itself,  —  I  must  consider,  I  say,  tl» 
whole  as  one  glorious  growth  and  developmesL 
During  this  growth,  that  limb  of  the  common  tree 
which  bore  the  crop  of  American  scientists  hd- 
doubtedly  did  encroach  upon  the  i^vemment  ter 
vice  ;  and  to  the  extent  of  this  encroachment  ooW 
do  I  '*  claim  a  monopoly  of  talent  in  government 
employ." 

It  was  from  this  broad  basis  that  I  attempted  to 
write  my  letter  upon  national  endowment,  and  I  fed 
pained  that  I  should  have  failed  in  anybody's  eyeiL 
My  suggestions  for  a  scientific  corps  for  the  armr 
and  navy,  my  papers  upon  science  and  the  state,  were 
prompted  solely  through  the  same  sentiment. 

Is  it  too  much  to  hope  that  some  such  re-organin- 
tion  as  the  department  of  science  that  I  have  else- 
where suggested,  may  some  day  be  an  idea  realized, 
or  do  I  peer  too  far  into  the  future,  w^hen  I  see  other 
zoological  stations  scattered  along  both  of  onr  exten- 
sive coasts,  repeating,  and  repeating  agiun,  the  msf- 
nificent  national  work  that  has  been  accomplisbed 
by  the  staff  at  Wood^s  HoU  ?  Or,  scanning  the  hori- 
zon still  farther,  is  it  too  much  to  hope  that  some- 
where in  the  dim  future  that  change  may  come  o'er 
the  dream  of  the  official  mind,  and  it,  too,  see  the 
grand  natural  law  that  the  nineteenth  century  hat 
wrested  from  nature's  secrets,  and  that  the  principlei 
of  evolution  which  are  becoming  more  clearly  defiiied 
for  us  every  day  be  turned  to  practical  use,  and  i 
little  bending  of  the  twigs  be  done  by  the  govern- 
ment, to  the  extent  of  utilizing  these  evolved  prod- 
ucts for  the  nation's  good  \  Then  those  who  nave 
demonstrated  their  peculiar  fitness  will  be  taken  up 
by  the  government  as  one  of  her  moet  powerfnl 
weapons  ;  and  room  will  be  found  for  their  strength, 
in  this  very  department  of  science,  these  zodlogicsl 
stations  on  our  coast,  and  similar  zoological  and 
meteorological  stations  established,  as  they  should 
be,  at  suitable  points  all  over  our  broad  empire. 

R.  W.  Shufeldt. 
Fort  WiDgate,  N.  Mex.,  April  8. 

The  American  ornithologists'  union  code  and 
check-list  of  North  American  birds. 

By  an  unfortunate  oversight,  the  committee  of  ths 
American  ornithologists'  union  on  classification  and 
nomenclature  of  North  American  birds  omitted  to 
recognize  in  the  preface  of  the  *"  Code  and  check-list' 
the  important  aid  rendered  the  committee  by  the 
gentlemen  invited  to  share  in  its  labors.  Ihr.  L 
Stejneger,  Dr.  C.  H.  Merriam,  and  Dr.  T.  N.  Gill 
were  present  at  numerous  meetings,  participated  in 
the  discussions,  and  are  entitled  to  grateful  recogni- 
tion by  the  committee  for  their  services. 

Dr.  Stejneger  not  only  gave  valuable  assistance  to 
the  subcommittee  on  si)ecie8  and  subspecies,  particu- 
larly in  relation  to  questions  of  synonymy,  but  was 
also  present  by  invitation  at  most  of  the  meetings  of 
the  whole  committee,  took  an  active  part  in  its  dis- 
cussions, and  contributed  valuable  assistance  in  the 
formulations  of  the  'Code.' — assistance  which  the 
committee  is  glad  to  gratefully  acknowledge. 

COMMnTEE   OF  THE  AMERICAN'  ORNTFHOU)- 
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CHANGE  IN  THE  TEiXElS  OF  POUTICAL 
ECONOMY  WITH  TIME, 

"It  id  incontestable,"  mjB  Comte,  »Hhat  con- 
tinuity and  fecundity  are  the  least  doubtful  symp 
toDid  of  all  truly  scientific  conceptions.  When 
each  now  work  on  fH>liticai  economy,  in  lieu  of 
enting  itself  as  the  sjjont-aueous  sequence  and 

idual  development  of  previous  wotks,  has  an 
DtioUy  personal  cliaract^^r  according  to  ita  au- 
thor«  80  as  to  repeatc^dly  jnit  in  tjuestion  the  most 
funcJamcmtal  notions,"  then  we  can  reet  assured 
that  we  are  not  dealmg  with  a  science  j properly 
so  eaUijd* 

It  is  not  the  intention  of  the  present  paper  to 
cotiibat  tliift  statement  in  its  entirety  ;  for  the  ma- 
turer  judgment  of  the  scientific  world  has  convicted 
Comte  of  a  groes  inieconeeption  as  to  the  nature 
of  economics.  But  one  charge  must  be  met,  — 
A  point  that  contains  the  very  marrow  of  the  new 
movement  in  poLiticaJ  economy «  What  Cora  to 
predicated  of  sociology^  but  denied  in  speaking  of 
political  economy,  and  what  many  of  the  older 
school  then,  as  now,  often  disregarded,  is  the 
easential  interrelation  l^etween  economic  theories 
and  the  changing  external  conditione  of  industrial 
life,  Tlie  mtKlem  school,  the  historical  and  criti- 
cal school,  holds  that  the  economic  theories  of  any 
genenition  must  Ite  regarded  primarily  as  the 
outgrowth  of  the  peculiar  conditions  of  time, 
place,  and  nationality,  under  which  the  doctrines 
were  evolve*!,  and  that  no  particular  set  of  tenets 
can  arrogate  to  itself  the  claim  of  immutable 
tnith,  or  the  assumption  of  universal  applicabdity 
to  all  csountries  or  ei>ochs.  We  do  not  \vi«h  to 
dispafllge  the  work  of  previous  economists  :  but, 
JqsI  because  of  our  belief  in  the  relativity  rmd 
continuity  of  economic  doctrine,  we  are  com- 
pelled to  regard  much  of  what  was  at  the  tijue 
comijoratively  correct  and  feasible,  as  to-day  posi- 
tively erroneous  and  misleading.  We  maintain 
that  C^mte*8  criticism  is  specious  and  shallow  ; 
we  hold  that  there  is  a  well-<le&ied  thread  of  con 
tiniiity  and  gradual  development  in  the  hist^>ry 
of  economic  doctrines^  and  we  assert  that  each 
poriod  of  economic  life  must  be  treated  by  itself, 
in  regard  to  tlie  truth  or  falsity  of  the  doc- 
_  itself,  and  in  regard  to  the  api)licabiJitY  of 

the  particular  theory  in  question.     Let  us,  then. 


first  give  a  short  sketch  of  the  history,  and  then 
draw  our  conclusions, 

L  Tlie  science  of  political  economy  in  its  present 
form  ia  essentially  a  creation  of  modem  thought. 
The  conditions  that  have  given  rise  to  its  birth  lure 
peculiarly  the  deTelopment  of  tlie  last  few  cen- 
turies. Classic  antiquity  can  indeed  show  us 
several  writers  on  economic  topics ;  but  a  com- 
plete science,  as  we  underetand  it,  was  an  im- 
possibility, because  the  whole  environment  was  of 
a  nature  to  preclude  speculation  of  this  kind.  The 
one  great  fact  which  pervaded  the  wiic^le  national 
life  in  Hellenic  antiquity,  for  instance,  was  the 
institution  of  slavery*  In  Greece  the  home  of 
almost  every  rich  freeman  was  a  great  complex. 
He  owned  tlie  land,  the  house,  the  slaves ;  and 
he  prtKluced  ut  home,  on  the  premises,  all  the 
necessary  articles  of  consumption,  which  again,  in 
cases  where  exchange  w*as  desirable,  were  taken 
to  market  by  his  own  slaves,  and  sold  as  his  own 
property.  This  complex  of  [KJesessions  was  called 
in  Greece  oIko^  (originally,  *a  house*),  and  the 
word  *  economics*  (olxoc  and  vo/i&f,  *  rule  *)  primarily 
denoted  the  method  of  managing  this  property, 
thui^  including  domestic  as  well  as  politieal  econo- 
my. But  there  was  no  fundamental  distinction  l^e- 
tween  real  and  personal  prfji)ert3%  t>etwepn  mova- 
bles and  immovables,  between  land  and  capital, 
as  in  motlem  times,  because  the  same  individual 
always  owned  lioth.  There  was  no  distinction 
lietween  labor  and  capital,  because  labor  w*as  re- 
garded as  a  part  of  capital,  because  the  laborer  was 
property,  because  Uie  slave  was  put  in  the  same 
category  as  land  and  other  comnjodities.  Land- 
owner, capitalist,  employer  of  lalx»r,  w  ho  are  to-day 
sharply  distinguL<3hed  in  production,  were  thrown 
into  one  in  antiquity.  Tlie  slave  l>eing  a  part  of 
this  complex,  no  independent  theory  of  wages 
could  arise,  since  there  wrere  no  wages  ;  the  land- 
owner l>eing  the  capitalist,  no  theory  of  rent  could 
arise ;  the  caT>italist  being  the  employer  of  labor 
and  the  transporter  of  goods  to  market,  no  thetiry 
of  interest  and  profits,  no  oonceptioii  of  wa^es  of 
sujierintendence  as  a  separate  share  in  disinbution, 
oould  arise.  The  ohnc  is  therefore  a  fact  of  the 
most  fundamental  importance  in  Greek  life,  and 
f  lumiflhes  the  clew  to  all  the  theories  of  Aristotle 
and  Xenophon,  which,  without  it,  are  incompre- 
hensible and  seemingly  illogicah 

The  second  distinguishing  mark  of  Greek  life  was 
the  general  conception  of  state.  The  present  cen- 
tury is  the  age  of  individualism  ;  the  Hellenic  epoch 
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was  what  might  (le  cralled  the  nge  of  ooUcMHivism. 
There  the  state  reigned  eupretne  :  the  individual 
as  such  was  swallowed  up.  His  time,  his  prop- 
erty, hirt  Hfe,  Ijelonged  in  the  last  iiistance  to  the 
state,  which  might  demand  it  at  any  titne.  Tlie 
only  CK-cuiJation  worthy  of  a  full  citizen  was  that  of 
attending  to  public  affairs.  Statecraft  and  |K>li- 
tic5^,  athletics  and  military  exercises,  engroesed 
the  chief  moments  of  every  Grecian,  and  left  him 
neither  time  nor  inclination  for  the  pursuit  of 
manual  labor.  This  conception  of  the  «tate  was 
perhaps  carried  to  an  extreme  in  Sparta^  where, 
as  is  well  known,  the  ineala  were  eaten  in  cx>m- 
mon,  the  children  educated  together  under  the 
Buperinteudeut*e  of  the  state,  and  the  marriage 
relation  subordinated  to  considerations  of  imagined 
pt>litical  necessity . 

In  Rome  the  matter  wa**  not  far  different.  Tbe 
economic  conditions  were  for  mimy  centuries  es- 
aentially  the  same  as  in  Greece,  and  the  ideas, 
even  as  advanced  in  the  code  of  Justinian,  bear 
evidence  of  the  incomi>lete  development  of  eco- 
nomic theory.  Slavery,  the  low  estimation  of 
manual  labor,  and  imperial  absolytinm,  were  the 
dfstingiiisldng  characteristics  of  national  life ;  and 
under  such  conditions  a  science  in  the  modem 
sense  was  rendered  impossible.  The  Romans, 
however,  had  their  physiocratic  sclioolj  during 
the  empire,  in  the  shape  of  tlie  agrarian  writers,  — 
9criptores  (ie  re  rusticd,  such  as  Varro,  ColuuieUa, 
etc.,  —  who  attempted  to  stem  the  tide  of  national 
decay,  and  to  recall  the  Romans  to  a  sejise  of  their 
former  strength,  by  sounding  the  praises  of  agri- 
culture, and  by  proving  the  t»c*onomic  as  well  as 
moral  shortcomings  of  the  system  of  servile  lalx>r. 

9.  The  growth  of  the  Christian  church — the  sub- 
stitution of  a  grea-t  monotheism  fur  the  numerous 
polytlieisms  of  antiquity;  the  change  frt>m  the  old 
cults,  which  were  but  national  religions  or  conae- 
erations  of  the  national  idea,  to  the  new  worship, 
which  was  international,  not  national,  and  in- 
tended to  embrace  all  himianity  —  brought  in 
its  train  the  most  cardinal  changes.  Tlii«  is,  of 
course,  not  the  place  to  recount  the  thtmgea  pro- 
duced in  economic  relations  by  the  church  teach* 
ings  :  it  will  suffice  barely  to  mention  the  total 
alteration  in  the  treatment  of  the  f>oor,  the  im- 
provement in  the  condition  of  woman,  tlie  con- 
ception of  the  dignity  of  labor  hand  in  h«nd  witli 
the  institution  of  holidays  for  the  workmen^  and 
the  efforts  for  cmancipjxtion  of  the  slaves.  The 
patristic  authors  even  went  so  far  as  to  preach 
practical  communism,  although  their  object,  far 
from  being  that  of  inciting  the  rabble  to  resist- 
ance, or  of  sowing  the  seeds  of  discortl,  was  simply 
to  recall  the  wealthy  to  a  sense  of  their  own  obli- 
gations, to  preach  the  gospel  of  fraternal  love  and 


charity,    to   remove  some  of  the  liideoDB 

enormities  with  which  the  later  iaipeHal  cirCliiir 
tion  was  honeycombed. 

But  it  was  not  until  the  scholastic  age  that 
distinctive  economic  doctrines  were  f< 
Tlie  increase  of  industry  and   comiii«iT»  b 
eleventh  and   twelfth  centuries,  tlte    ri«<e  of 
municipalities  and  the  growth  of  the  town 
craft  as  well  as  merchant,  lent  an  increi 
petus  to  the  consideration  of  economic: 
an  impetus  stiU  further  strengthened  hy 
CO  very  and  annotation  of  Aristotle's  *  Toli 
economics.''    The  subject  of  money,  for  in«ttaDiv 
received  a  careful  treatment,  and   the 
Gr8aham*s  law  was  as  well  known  to  the  aial 
of  the  fourteenth  and  fifteenth  cejituneu  tm  i\ 
to-day.     The  two  great  doctrines*  however, 
dominated  all  m*Mliaeval  cH*onomy,  wer«  them 
usury  and  of  reasonable  price.     Tl\e  prol 
of  interest  was  founded,  not  on   Arislol 
that  money  was  barren,  nor  ev*en,  except 
very  tirst,  on  the  injunction  of  St.  Lake, 
date,  ni^iil  huie  sjjeranten^  but  on  a  ctimpli( 
artificial  legal  distinction,  drawn  from  the  Bii 
law.     The   theologians  based   themselves  on 
glossators  and  legiate,  and  the  wordy  stTift*  a1 
*  fungible '  and  ♦  oonsumptible'  things  condai 
for    several    centuries,    until    finally  settled 
SalmasiuR,  Turgot,    and  Bentham.     But  the 
trine  influenced  all  mediat^val  a[)eculation :  it 
applied  not  only  to  loans,  but  to  tnm^^nrtions  of 
kinds  ;  it  was  the  pivot  aliout  which  the  thetj 
of  price,  of  exchange,  of  banking,  and  of  trtiiie, 
swung ;  and  an  acquaintance  with  its  i»rovisiow 
is  indisi^nsable  to  a   correct  oomprehensioo  of 
mediaeval  economic  life. 

Ofstill  greater  importance,  however,  was  the 
trine  of  jiiatum  prdium  (*  reasonable  priced 
pressed  in  the  wntings,  and  exemplified  in 
life.  The  middle  ages  were  a  jieriod  of  cust< 
not  of  competitive  prices;  and  the  idea-^'  r 
mjtting  agreements  to  be  decided  by  the  iu'lniii 
ual  preferences  of  vender  or  purcha>i/r  hi. 
absolutely   foreign   to   the  jurisprudence  ^t    m 

times,     Tlie  *  higgling  of  the  market '  was  iu 

|M:>ssil»ility  simply  because  the  laws  of  the  markd 
wexe  not  leit  to  the  free  arbitriunent  of  the  aai* 
tracting  partice*  Under  the  supposition  tliat  tbr 
interests  of  the  whole  community  would  lie  htU 
sul)Berved  by  avoiding  the  dangers  of  an  uurestrici' 
ed  comfKitition,  the  government  interfered  to  ortlaia 
jieriodical  enactments  of  customary  or  reoaoniibltf 
prices — reasonable,  that  is,  for  both  producer  aad 
consumer.  Tabulated  tariffs  jind  otHoial  rcgok* 
tions  of  all  tilings,  from  beer  to  wagi5e, 
the  statute-books  ;  and  it  would  have 
posterous  for  the  producer  to  ask  as  tnuch  waht 
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could  j;et,  or,  on  thp  contrary,  to  demand  less 
ilinn  ilk  iidghlior,  and  thus  undersell  him.  The 
gr€>at  offencea  of  inii*diaeval  trade  in  England,  for 
instance,  were  re^Errating,  foreetalling,  andenjL^^ies- 
ing,  —  buying  in  order  to  sell  at  enliance<J  prices, 
inU^rcepttnK  gixxJs  on  the  way  to  market  to  pr«> 
cure  them  more  cheaply,  and  keeping  back  wares 
purchased  at  whole-sale  in  order  to  strike  a  more 
favorable  bargain  subsequently.  But,  above  all» 
ut  solicitude  was  shown  for  the  intereatdof  con- 
Eiers,  and  every  precaution  was  observed  to 
elude  tlie  poasibility  of  overreaching  the  public. 
It  was  ileeined  of  paramount  importance  to  watch 
over  every  stage  of  production  ;  and  the  whole 
institution  of  cnift-gtiUds  was  nothing  but  an 
a*ljunct  to  the  municipal  administration  in  the 
taideavor  to  attain  this  end.  Elrroneous  and  mis- 
gtiiiled  as  was  »oine  of  this  legislation,  there  is 
no  doubt  that  it  was  the  outgrowth  of  monii 
idea8,  and  to  a  ct^rtain  extent  justitied  by  eco- 
iiouiic  neoessities,  Jufttutn  pretimn  was  the 
nu&utfestation  of  a  great  moral  principle,  and  un- 
til the  tlecay  and  disintegration  of  the  guild  sys- 
tem, through  the  growth  of  romjietltion  and  the 
development  of  a  distinctively  capitalistic  claas^ 
wet  in»  the  mediaeval  doctrines  and  institutions 
were  undeniably  well  suited  to  the  exigencies  of 
economic  life. 

3.  The  HO-ealled  mercantile  system  was  simply 
the  manifestation,  in  one  imrtieular  direction,  of 
the  general  me<liaeval  conception  of  national 
polity.  The  commonly  accepted  notions  of  its 
teachingB  form  nothing  but  a  distorte^l  c*aricature, 
and  it  would  indeed  be  surprising  if  a  set  of  ideas 
upheld  by  the  leatling  minds  for  many  genera- 
iions  fihould  be  such  a  tissue  of  al^surdities  aa  some 
would  liave  us  believe.  The  earliest  writers,  such 
as  Bod  in  in  France  (1578),  and  Stafford  in  Eng- 
land (1581),  liad  their  attention  called  to  the  gen* 
eml  diaaiTBOgement  of  IndustTy  and  prices, 
Gsoaed  in  great  part  by  the  influx  of  bullion  from 
America  and  by  the  gradual  development  of  com- 
petition, o»  against  custom.  Their  ideas,  as  ex- 
piUided  in  the  seventeenth  century  by  English 
and  continental  economists,  were  simply  to  foster 
industry,  to  increase  population,  and  thus  to  bring 
about  a  general  prosperity.  The  great  \*Titer8  of 
the  times  never  entertained  such  an  absurd  idea 
ad  that  wealth  consisted  of  money  ;  they,  indeed, 
luid  a  somewhat  exaggerated  opinion  of  money 
^an  evidence  of  national  prosjierity,  and  some 
them  laid  undue  weight  on  the  importance  of 
the  *  balance  of  trade '  argument :  but  their  ulti- 
mate aim  was  national  aggrandizement  through 
industrial  its  well  as  commercial  supremacy.  The 
DDoncuc  |Jolicy  of  Colbert,  of  Frederick  of  Rrua- 
,  dcM«s  not  at  all  correejxwd  with  the  accounts 


usually  advanced,  and  was  in  reality  dictated  by 
tvinHiderHtions  of  the  highest  statesmanship,  and 
in  many  resfx'c^ta  eminently  wt4l  tittefl  to  the 
ntH^essities  of  the  period.  The  prominent  English 
writers  of  the  seventeenth  century,  such  as  Child, 
Petty.  North,  Locke,  etc.,  entertained  opinions  on 
the  subject  of  international  trade,  which  clo»ely 
approximate  to  tlie  principles  laid  down  by  Ricardo 
and  Cairnes  in  this  century.  Their  ideas  on  the 
nature  of  national  wealth,  moreover,  were  in  the 
main  correct  •  and  they  perceived  and  explained 
with  lucidity  the  shoi-t^M^mingH  of  the  industrial 
system,  which  was  then  gradually  t>ecoming  un- 
suited  to  the  altered  conditions  of  the  period. 
The  English  authors  struggle  for  free  trade,  in 
the  sense  of  freedom  of  exp«)rtation  ;  the  Italian 
Sorra  (1(513)  invokes  the  priuciiile  of  *  liberty  of 
contract;"  the  Frenchman  Montclu^tien  (1615) 
does  not  think  of  sulK^rdinating  agriculturt;  and 
ijidustry  Uj  commerce. 

The  mercantile  system,  even  in  its  crudest  form, 
showed  that  statesmen  and  authors  began  to  form 
some  conception  of  a  national  economy.  Prac- 
tical economic  systems  can  never  Ije  entirely 
divorced  from  jwlitical  consideintions  ;  and  it  is 
these  political  considerations  alone  which  enable 
us  to  understand  some  of  the  fundamental  mer- 
cantiltstie  notions,  such  as  the  desire  for  increased 
population  or  the  ♦  balance  of  power  *  argument. 
The  mercantile  s.vsteni  formed  a  fitting  i>endant 
U>  the  jjolitical  attempts  of  the  absolute  monarchy, 
which  the  new  political  science  has  taught  us  to 
regard  not  only  as  a  neceesary,  but  as  a  most 
salutary,  step  in  the  advance  from  me*liaeval 
feudalism  to  modern  constitutionalism.  The 
doctrines  themselves  underwent  a  gradual  modifi- 
cation, and  in  their  final  form  simply  taught  tliat 
the  real  advantage  lay  in  the  stimulation  of  pro- 
duction and  the  greater  activity  of  industry.  The 
mercantile  system  !iad,  at  the  time,  undeniably  a 
certain  historic  justification. 

4.  In  the  eighteenth  century,  however,  the  sys- 
tem, with  its  restrictive  measures  and  its  illiberal 
policy  of  national  exclusiveness,  had  becxuue  an- 
tiquated. Inquisitorial  custom-houdea  and  tariff 
wars  were  multiplied ;  industry  was  fairly  throt- 
tled by  minute  regulation  of  details:  in  France 
alone  four  large  qtmrto  volumes  were  filled  with 
complicateti,  unintelligible,  and  contradictory 
regulations  of  manufactures.  The  confusion  was 
heightened  by  the  exoesses  of  tlie  monopolistic 
companies  and  the  degeneration  of  the  craft- 
guilds,  which  now,  far  f)-om  being  tftrelcome 
auxiliariea  to  the  municifjal  administration,  had 
become  oppressive,  exclusive  bodies,  with  an 
hereditaryt  caste-like  organijuition^  What  won- 
der, tlien,  that  a  sect  of  men  should  arise  who 
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Bought  refiige  from  tbia  mtolemble  pandetnooium 
of  perpetual  interference  in  the  soothing  doctrine 
of  absolute  Uberty  ?  The  times  were  ripe  for  a 
reaction,  —  a  reaction  in  eveiy  sphere  of  life, 
fHjlitical,  religious,  economic.  In  politics  this  wais 
ushered  iu  by  Eoiisseau,  in  philosophy  by  Voltaire 
and  the  encyclopedlBts,  in  eoonomics  by  the  advent 
of  the  physiocrats.  The  great  signiiicance  of  the 
physiocrats,  as  their  name  denotes,  is  the  belief  in 
the  natural  order  of  liberty;  thi?ir  t4.'net8  nfjjw- 
tluit  net  and  impot  unique  l^eing  subordiiiute  doc- 
trines, which  grew  out  of  their  endeavor  to  reha- 
bilitate agriculture,  and  bring  the  dissolute  claascfl 
back  to  a  sense  of  primitive  simplicity.  Just  a^ 
the  mercantilists  had  laid  stress  on  the  national 
element,  applying  the  principles  of  domestic 
economy  to  political  life,  so,  on  the  other  hand, 
the  phyaiixTalB  represented  the  universal,  the  ooe^ 
mopolitan*  the  international  view.  In  that  con- 
fused progeny  of  stoic  philosophy  and  Roman 
law  as  nurtured  by  the  contiaental  jurists  and 
philosophers^  and  known  as  the  law  of  nature, 
Rousseau  found  the  life*bl(XH.l  of  his  contrat 
socialf  the  gupiMjrt  of  his  revolutionary  theories. 
And  the  same  misconceptton  led  C^uesnay  and 
Qoumay  to  formulate  the  laws  of  industrial 
society  as  eternal  and  imujutable  truths,  which  it 
was  the  function  of  man  to  exixiund,  bnt  which 
it  would  be  utterly  impressible  —  or,  if  possible, 
utterly  ruinous  —  to  change  or  tamper  with. 
Laissez-faire ^  laissez  pameVj  is  the  key  which  un- 
locks all  economic  puzzles.-  The  '  Ije  quiet '  sys- 
tem, as  Bentbam  calls  it,  is  the  sole  panacea  for 
human  ills,  the  only  hope  of  social  regeneration. 
Give  free  play  to  the  natural  laws  of  lil>erty  and 
equality,  and  prosperity  will  soon  shine  in  all  its 
refulgence  on  the  expanse  of  national  life. 

The  great  statesman  and  economist,  Turgot. 
undoubtedly  made  a  move  in  the  right  direction 
in  the  celebrated  six  edicts  of  1776,  which  al>t>l- 
ishetl  the  guilds  and  the  corvies,  mid  reform tKJ 
the  cfjm-laws.  The  economisie^,  indeed,  were  in* 
defatigable  in  their  opposition  to  the  abuses  of  the 
|jow^erful  to  the  privileges  of  the  few.  In  the 
place  of  restrict ii»n  they  demanded  freedom,  in 
the  place  of  nationalism  they  demanded  cosmo- 
politanism, in  the  place  of  paternal  government 
they  demanded  individualism.  In  every  res{iect 
the  sheer  opiK ►sites  of  their  prwkxessors,  the 
physiocrats,  beyond  all  cavil,  sounded  the  just 
note  of  discontent  with  prevailing  theories  and 
institutions,  wliicli  had  liecome  utterly  unsuitable 
and  anomalous  ;  but  their  enthusiasm  for  reaction 
made  them  overshoot  the  mark,  and  go  to  the 
other  extreuie.  An  excellent  work  w^as  done  in 
clearing  up  the  old  errors  as  to  the  function  of 
govenunent,  but  it  is  almost  too  much  to  esqiect 


from  the  physiocfata  the  consciotunfCB  thit  1 
also  were  going  too  far.      They  could  not  le  i 
pected  to  foresee  that  the  ab£K>lute  resign  ^ 
*  let  alone'  system  would  produce,  as  it  1 
evils  almost  as  great  as  thoee  a^ainiit  wb 
battled,     Physiocraoy  waa  a  timely  and  i 
movement.     The  ardor  of    its  ailvocates 
search  for  economic  laws  enabled  them  tor 
gi-eat  light  on  the  subjects  of  tlie  •  i  f  1 

capital,  wages,  interest,  and  pro  hi  I14 

fault  that  can  be  found  with  them  is,  that,  in  1 
duly  exaggerating  the  poesibility  of    individn 
self-interest  as  an  emanation  of  oatuntl  law. 
laid  the  germs  of  a  doetnne  wliich  was  in  fuU 
decades  to  prove  an  obstacle  to  a  well-roondij 
social  reform. 

5.  It  is  well  known  that  Adam  Smith, 
greatest  of  all  economists,  aw*ed  much  to 
physiocrats,  and  that  he  was  for  some  time 
disciple  of  Quesnay.  3Iany  jwrtions  rf 
'  Wealth  of  nations/  in  fact,  are  ti*anslait 
and  excerpts  from  the  French  writers ;  alt  i 
Smith,  of  course,  opposed  their  minor  dfi* ' 
of  the  sole  productivity  of  agriculture,  and  ot  Ibn 
single  tax  on  land,  —  a  project  whicli  had  ahcttdy 
been  formulated  in  the  preceding  century  by  Jolui 
Locke.  But  Smith  was  far  more  than  a  slaii&k 
follower  of  the  physiocrats.  He  took,  indtfd. 
uiany  thoughts  whicli  he  found  in  other  autbcEt^ 
Englisli  as  well  as  French ;  but  be  individuftliial 
their  passing  remarks,  he  placed  them  in  b»i  ' 
connection  that  they  became  invested  witli  a 
significance,  he  clothed  them  in  such  a  garb  ihul 
they  must  hencefortli  be  regarded  as  his  own 
progeny.  And  tliis,  after  all,  was  a  wtjrk  ol 
genius,  for  it  is  given  to  no  nmn  to  be  entire); 
original :  every  one  is  the  product  of  the  timai,  d 
the  Zeitgeist,  and  the  ideas  of  the  period  are  on- 
conscioualy  reflected  in  the  individual.  So  with 
the  idea  of  liberty  in  Smith  ;  he  too  was  feeliflg 
the  indefinable  influence  of  the  new  current  of 
thought,  already  partly  expressed  in  Hume  wai 
Cantillon.  Had  he  never  seen  the  physiocnll, 
his  ideas  on  Ulx'rty  would  have  been  the  same,  t<M 
lx)th  were  an  imconscious  emanation  of  the  spiiit 
of  the  age. 

Smith's    thoughts  were  formed  on    tlie 
threshold  of  the  industrial  revolution.      In  IT 
James  Brindley  built  the  first  canal  between  ] 
I>ool  and   Manchester,  in    n6J>  the    t»arber 
Wright  re-discovered   Wyatt*s  method  of  rolk 
spimiing^  iu  1770  Hargreaves  perfected  the 
ning- jenny,  in  1776  Crompton  iiatented  bis  mu 
founded  on  the  water^frame,  in  1765  Watt 
covered  the  use  of  steam  as  a  motor  jKiwer,  1 
in  1785  Cartwright  invented  the  jiower-loom. 
house  system  of  industry,  which  had  supphmU 
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the  bnnd  syntom  at  tho  Vif»gmi>iiigof  the  eight<?enth 
century,  w^w  now  iteelf  siippliintcd  by  the  factory 
»y.Htem.  The  conditions  of  English  life  were  fast 
outgrowing  tlie  swaddling-clothes  of  official 
oniniflcienee  and  govenxmental  sciolism.  In  the 
town  where  Smith  labored  there  w^ere  numerous 
protests^  by  individuals  and  by  societies,  against 
the  antiquatoii  pt^icy  of  tlje  government.  It  is 
not  surprising,  then,  that,  after  a  careful  r^»tnn4 
of  the  shorttromingH  of  the  mercantilists*  com- 
mercial fiolicy  and  of  the  physiocrats'  a^iciiltuial 
policy,  Smith  should  have  concluded  with  the 
eelebrateil  pasaa^^  '*  All  sy^stemti,  either  of 
preferencr*  or  restraint,  therefore,  being  thu&  com- 
pletely  taken  away,  the  obvious  and  simple  system 
of  natural  liberty  establishes  itself  of  its  own  ac- 
cord. Every  man,  as  long  an  he  d<jes  not  violate 
the  laws  of  justice,  is  left  pierfectly  free  to  pursue 
his  own  interest  in  Iiis  own  way,  and  to  bring 
botli  hiB  industry  and  his  capital  into  competition 
with  those  of  any  other  man  or  order  of  men/* 

And  yet  Smith  was  t.oo  Isroad-miuded  to  hold 
this  doctrine  withiiut  any  tiuidiflcationB,  for  he 
p088eeae«l  a  far  truer  historical  spirit  than  many 
of  Ilia  succeeaors.  He  upholds  the  navigation  law 
of  Cromwell  as  a  measure  of  the  wisest  statesman- 
ship ;  he  tlefends  the  necessity  of  exjjort  duties  in 
csertain  cases ;  he  confesses  that  the  interests  of 
individuals  "in  any  particular  branch  of  trade  or 
manufaiture  are  always  in  some  respects  different 
from,  and  even  opposite  to,  the  interest  of  the 
pub  tic/'  It  cannot  be  denied  that  Adaju  Smith's 
philueophy  was  to  a  great  extent  correct :  his 
doctrines  most  clearly  showed  the  impolicy  of  the 
combination  laws,  of  the  acts  of  settlement,  of 
th4»  statutes  which  fixed  the  rates  of  prices  and 
wages.  Smith's  whole  work  consisted  in  pulling 
down  the  rotten  fences  which  obstructed  the  path 
of  tlic  artisan,  the  farmer,  and  the  merchant,  imd 
we  of  to-day  cannot  be  too  grateful  for  the  salu- 
tary impulse  he  thus  gave  to  all  economics.  But 
what  was  then  good,  is  not  necessarily  good  to- 
day. We  must  not  make  Smith  responsible  for 
the  faults  of  his  disciples.  The  *  Wealth  of  na- 
tions^ wBa  wTitl£»n  at  a  time  when  there  was  need 
of  sudi  a  reaction  as  it  undcrt-ook  to  initiate. 
Before  building  the  new,  it  is  hufierative  to  tear 
down  the  old,  and  Smith  certainly  8uc<*eede<i 
beyond  his  antici]3ations  in  demolishing  the  old 
principles.  But  since  his  time  new  conditions 
have  arisen.  The  factory  system,  then  in  its  in- 
fancy, has  revolutionized  industrial  life,  and  has 
brought  in  its  train  problems  which  scarcely  ex- 
iated  in  1778.     The  machinery  of  commerce  and 

tisportation  is  vastly  more  complex,  and  cannot 

lated  by  any  such  simple    methods    of 

^faire  as  were  ixwsible  when  Smith  wrote. 


It  is,  of  eoui-se,  not  fair  to  take  ntm  to  task  for 
failure  to  |xn*ceive  the  con8e<iuenres  of  his  doc- 
trines w4ien  applietl  under  different  conditions  ; 
but  it  is  legitimate  to  protest  against  the  accept- 
ance, at  the  present  time,  of  his  views,  in  so  far 
as  they  are  one-sided  and  inadequate.  Smith's 
work  is  by  far  the  most  imporiant  ever  written 
in  the  science  ;  but  we  must  not,  on  that  account, 
bow  down  blindly  lief  ore  its  author,  atid  meekly 
acx^ept  all  his  conclusions.  Had  we  lived  in  1776, 
we  would  certainly  have  been  followers  of  Smith ; 
did  Smith  live  in  1886,  he  would  no  le«8  surely 
have  been  tn  the  vanguard  of  the  new  schtx»l. 

Q.  On  the  lines  thus  marked  out  by  the  great 
Scotchman,  Mai  thus  and  Ricardo  continued  the 
work.  The  one  elaritied  all  ideas  on  the  subject 
of  iH>pulat!on,  and  threw  light  on  some  doctrines 
left  oltscure  by  Smith  :  the  other  sought  to  eluci- 
date the  complex  problem  of  values,  applying  his 
peculiar  theories  to  the  law  of  rent,  —  of  which 
he  wtis  the  formulator,  not  the  originator,  —  and 
being  moderately  successful  in  his  treatment  of 
eurrency  problems.  The  outcries  of  late  raised 
agaiiisrt  the  jjersonal  character  of  these  twi»  emi- 
nent economists  are  utterly  groundless.  Mackin- 
tofth  expressly  tells  us,  **I  have  known  Adam 
Smith  slightly,  Ricardo  well,  Malthus  intimately. 
Is"  it  not  something  to  say  for  a  science,  that  its 
three  great  masters  were  about  the  tliree  best  men 
I  ever  knew  ?  '*  And  yet  the  exclusive  predomi- 
nance of  abstract  methods  brought  the  two  great 
followers  of  Smith  to  many  faulty  conclusions. 
In  the  wise  of  Malthus,  we  have,  as  a  result  of 
his  justifiable  indignation  against  the  i>oor-lawB 
and  the  fantastic  dreams  of  a  Gtxlwin,  this 
curious  spectacle.  A  benevolent  clergyman,  full 
of  compassion  and  sympathy  for  tlie  poor,  feels 
himself  impelled  to  declare  that  no  possible  efforts 
of  government,  no  i>06sible  social  movements  or 
spontaneous  plans  to  better  their  condition,  can 
be  of  any  avail.  To  the  state  he  says,  'Hands 
off  : '  t<i  ll»e  philantkropists,  economists,  and  statee- 
men  he  CTies,  •  All  you  can  do  is  ineffectual ; '  to 
the  workmen  themselves  he  declares,  '* Refrain 
from  combination,  the  sole  method  of  bettering 
your  condition  ie  to  practise  self-restraint,"  And 
in  this  remedy  he  himself  puts  little  faith.  The 
main  causes  of  the  distress  he  declares  to  be  •*  to 
a  great  ejrtent,  and  for  a  certain  time,  irre- 
metliable."  And  all  this  because  of  his  firm 
liellef  in  the  natural  law\s,  the  immutable  prin- 
ciples of  an  abstract  p)olitical  economy.  Truly 
a  sad  spectacle,  which  would  l>e  absurd  if  it  were 
not  so  sorrowful  t  It  might  be  termed  a  philoso- 
phy of  despair,  a  sad  starting-point  for  nineteenth 
century  economics.  Fortunately  modem  investi- 
gation and  recent  events  have  proved  the  ground- 
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Ic^ssnttis  of  such  a  nystoni  of  negation ;  tliey  have 
sliown  tliat  MKMal  n'forni  is  |>otvihU*.  and  tliat 
nitioiial  iinprovt^nuMit  neeil  not  U'  cliwkwl  by 
t!u»  hugliear  of  the  wa>::i^fuml  wliich  MalthuK 
and  Ins  foUowers  i»et  np  lus  an  ahHolute  fact :  tliey 
have  deniontftnite<l  tliat  other  claneins  besides  the 
workmen  have  dutie^i  to  iierfomi.  and  that  tlie 
8i>hition  i^innot  he  reached  by  declaring  the  lalur- 
ers  thenisi»lves  the  sole  cauijie  of  all  their  own 
nnhappint^ss  and  did8atisfa(*tion. 

Kicsinlo.  again,  with  all  liis  ket*n  and  penetrat- 
ing anal\'vi».  UuhhI  his  a|K>theo6is  of  free  c<.)ui|)e- 
titii>n  on  imuitticient  foundations.  The  half-cen- 
tury  that  had  ela^ieetl  sim*e  Adam  Smith  liegan 
his  work,  luid  i.\>n verted  the  slow  industrial 
cluinge  into  a  revitlution.  In  the  domain  of  in- 
ternational trade,  indeeil.  the  (\>nditii>ns  liad  U^ 
i\»me  peculiarly  favonible  for  an  application  of 
Smith V  doctrine,  and  Ricaniit  did  an  admirable 
work  in  ^Kiving  the  way  for  the  anti-c<>m -law 
Kiigue  of  the  fi»nies.  But  the  semi-metaphysii-al. 
tlie  <i  priori  element  in  the  •  Princii»les  of  pi»litii.'al 
e^vnoiny  and  taxation.*  pn^ui^l  a  set  of  unreal 
and  inapplicable  ivnclusion:^  The  theory  of  eiw 
uouiic  pn»gn»?!fei  which  fornu^l  the  n*ult  of  his 
laK^rs  is  as  un5ul«:tanti:ite\i  as  it  is  i^^'^imistic. 
IV»tiis  must  fall,  rent  must  rise,  and  wages  must 
remain  aK^ut  stilt  ionary.  mn  keeping  pace,  on 
the  whole,  with  the  a^lvamv  of  wealth  and  prv^s- 
jvrity.  In  this  there  are  s^^me  grievous  misivn- 
cejHiv^ns,  not  the  least  l^eing  tlie  assumption  of 

•  natunii  wa*:i^*  and  -natural  pix^lits'  varying  in 
an  ir.vorse  or^l^r  to  each  other.  But  here,  again. 
Rit^anio  is  the  ci.iid  v»f  tht-  iwriicular  OMx*h  in 
wliKh  \w  iiwird.  His  as8!<rtioii  iha:  pn^tiis  ris«-  ;is 
wa^-s  fall,  ar.d  ru-r  !\rMi,  l-.;is  Unt  tht*  s^vialisis 
of  uv^i:»y  I  he  *:n-ai  argument  «^f  ihv  uix-^'S'^iirj* 
anta*>'::i>:ii  -i  cai-iial  ar.d  lalx-r.  Kioaniv^  curi- 
o;i>.y  ti:^i: *:•'..  {Kise^«ti  ^^v^r  this.  Av.i  dr^w  the 
o  ^::  ■  lusiv ' ::  i  iu :  ?  *:e  i:: te rests  o i  lal  •.  r*  r  ;i::- 1  v'a p :- 
talisi  An  i^:rr.::^x»l  ;»>  :i-r.iinst  ii>.ir  vx'iivm.-n 
ciieiiiy.  i:u^  Uuixi-.-wiur.  W^i^-s  ^r.^j  ir^r.is  o> 
hand  in  Vjr.d.  c:-;v>*d  to  tV.t-  -'..izvioi  inttn;'si/ 
Whv^  vivvs  n-.<  se*:  tr.At  !•>  ;^v.:li.ur  vv.iviitiorj?  of 
Kr.itLir.-.i  a:  tr.is  titr.i  w,r%;  rt>y«  r.sii '.-.  iz  .\  ti>.-Ty 
>»r.xh  r.AS  '..»t< ly  i^^ r.  r\ t" : nv, •.;'..■* toi  a::.:  «\.vj::>r- 
;««ri  Vy  li^xr^v  :      K>.x\r:  ■.  :r.  :•.**:.  w;vs  :-..  r:>-:::y 

•  f  ih>«  w..^rkin*:-^  Lv-tf*-*  :  :.;s  ■  ^  i^  r.t  v.ti'-  w:-.o:«r::*. 
! -I'll  •  a  ht;ir:Ir sst  w ^  cv ••  i :  :>:  r  f  :v. ;\:: . ::v. :: . "  •  zl-.-i 
f ■. <i~-ie r  .  f  ; ht  H t ;  ty- w -<\il«r: .  :-.i;»r.  ^  h . x  * .  i\ -.i:: k- 
ir.*:  oi  txxbisi:  U:t  thr  u::<rtv:s  of  :v.  r.-ey."  .\rv.  w>f 
."^  ur?* .  *r.:i-ty  ^f  :*r.  A':-«Nir.:  rXA*:*:^~i-i---  v^us: 
":^:v*::?t   S   w:>hnv.  i:z  zl'.-:  wtlf.ir\    ;f  tr.^  :..:*.ir.c 

il.Kir  '.WIT..  Ht  wvi*  a::  iK*  A-iv  .>.'j»t*  .  f  ''Tk  r-.i^jL. 
.i  z-r    .vv.->t:->:>..r.  '„>»^  :r.  :s:4.     R::  >^  eiT.^rrs 


he<lid  not  yet  perceive  the  necessity  of  remoTing 
the  olwtacles  tliat  were  growing  out  of  the  system 
of  free  (*om] petition  itself.  During  the  years  in 
which  he  matured  his  concluaionSv  the  evils  <^  the 
factor>'  system  had  not  yet  beoome  thoroogfalj 
developed  or  widely  known.  Ricardo*B  ideas  were 
not  yet  entirely  unsuited  to  the  period,  even 
though  we  of  to-day  must  confess  that  his  desire 
for  alistract  generalizations,  founded  on  insofli- 
cient  postulates,  initiated  a  method  of  reasoning  in 
eixmomics.  which  led  to  many  fruitless  discufvicns 
and  llair-^1»litting  distinctions.  We  will  not  go  so 
far  as  Jevons,  in  saving  that  *'  that  able  but 
wrong-headed  man,  David  Ricardo.  shunted  the 
car  ikf  economic  science  on  to  a  wrong  line  ;  *"  but 
we  do  maintain  that  his  exclusive  use  of  hypo- 
thetic methods  — i.e..  a  system  based  on  the  liy- 
()otheses  of  natural  law,  coupled  with  a  belief  in 
the  infallibility  of  self-interest  —  produced  serious 
exaggerations  and  results,  not  in  accord  with  the 
ainual  facts.  Ricardo's  theories  are  like  rough 
diamonds,  incrusted  in  dirt  and  sand  ;  it  is  the 
duty  of  tlie  economists  of  this  generation  to 
pare  down  and  polish  tlie  edges,  ridding  ihem 
of  their  excrescences,  disclosing  in  some  instances 
the  flaw  in  the  jewel  within,  which  renders  it 
worthless,  but  showing  in  other  cases  that  the  cote 
at  least  is  sound,  and  capable  of  leflecting  the  light 
thn>wn  on  it  by  the  lampb  of  recent  experience. 

The  s^Mralleil  onhodox  school  of  England  — 
McCulloch.  ^^enior.  James  Mill.  etc.  —  pursued  an 
opix^ite  course.  Instead  of  clearing  up,  they 
inciva:^  the  confusion :  in  lieu  of  modify infr 
Ricanlo's  cv^nclusions.  they  attempted  to  embed 
them  more  lirmly  in  the  unsul^tantial  founda- 
tions. One  prv^pi^*s  to  make  of  the  science 
a  mere  •  oatallactics :  *  another  wishes  to  call  ii 
*  chrvmatistios,'  a  mere  science  of  exchanges.  All 
agree  in  venerating  the  absolutely  immutmUe 
natural  law<.  which  it  is  sacrilege  to  tamper  with. 
The  factory  laws  they  ierile :  the  trades  trnions 
they  howl  down  :  thr  *:rowing  abuses  of  the  facto- 
ries ami  the  gie^i  vv>nx>ra:i:>ns  they  have  no  eje 
for.  "  LaK^r  is  a  s.vn:m:dity.'"  they  say:  ••  if  men 
will  ntirry.  ar.J  brie*:  u\-  childrvn  to  an  over- 
stocked Ar..l  rxj  iriraT  trasir.  ii  is  for  them  to  take 
the  ^vcr^.:::rr.v^s.  If  wr  s:a::d  Wcween  the  enw 
arxi  its  vv-r.f^s'-^--'^'^'-  *«^  >:a::i  V*-:ween  the  evil 
a&l  its  cur^  :  if  w--  :r.t<:r;e:  •:  the  finally,  we  per- 
{^uAie  the  sin.*"  T'lrry  .-  tr  with  approval  Dig- 
x:ar.'s  j-V.rase.  ■■  7.  a~j:v..t  r.t  t'l-e  inzuAl  i:<rv.'^actioo. 
to  v-urry  ::  is  f  at  is  :t  .-an  i:  ■.  Ar>i  at  the  same 
t:=:r  to  frv*  it  fr.iv.  aI.  r:scr*;z:s.  —thai  is  the 
4rTv*:  .r.-nv:  :i  c.^tmtii'trt.*     N;  thvxiirht  of  waj 
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^itJMiifiiU'd  with  the  narrow  political  |)hiItJ8<>phy  of 
the  Xiiiii*.  But  the  Inbt^r  ijue«tion  prored  the  r<K'k 
on  which  the  old  school  split.  They  loBt  support-er 
aftrr  tnipporter  who  saw  the  hoUowneaa  of  the 
arguments,  the  iiiQiloquary  of  the  results.  The 
|irofes»or»  arnl  j<rtirnal&i»  in  their  very  exaggeration 
of  8uch  opinions*  begua  to  be  discredited-  The 
science  it^lf  wub  fast  lotting  its  hold  on  thinking 
nien,  who  were  n<Jt  eatisfie^l  with  mere  alietrac- 
litms  and  what  seemed  to  them  practical  obstnic- 
ticmft  to  progress.  The  laborers  looked  upon 
economics  as  a  science*  necessarily  hostile  to  them- 
selrea  ;  and  this,  too,  notwithstanding  the  eloquent 
pleas  of  Baistiatt  who  attempted  to  prove  that  all 
interests  are  Imrmonioue  by  natural  law,  and  that 
it  would  be  the  height  of  folly  to  interfere  with 
this  benetleent  progress.  The  economi»t«i  were 
optimtHtic  :  the  laymeo  grew  pe8s<inmtic, 

7.  The  first  isolated  mutte rings  of  discontent 
came  from  France.  Sinionde  de  Sismondi  already, 
in  1819,  accused  the  orthodox  school  uf  ''forget- 
tiog  the  men  for  the  things ;  of  Hacrificiug  the  end 
to  the  means  ;^*  of  producing  a  beautiful  logic, 
but  a  total  forgetfulnees  of  man  and  human  na- 
ture. The  positive  side  of  Sismondi's  arguments 
was,  however,  far  less  strung  than  the  critical 
jiortion  :  and  his  protests,  hence,  fell  on  careless 
ears,  although  he  led  a  small  Wnd  of  enthusiabttc 
followers.  Friedrieh  List,  again,  wnth  his  theory 
of  nationality  and  of  productive  forces,  did  a  good 
work  in  ratling  attention  to  the  hiwloric,  relative 
el«»ment  in  all  economic  progress,  but  vitiated  the 
eHect  of  bis  '  national  syetetn  '  by  turning  it  into 
an  exaggerated  plea  for  protection.  The  socialists, 
such  as  Weitling,  Mario,  and  Proud hon,  uttered 
etic  and  etTective  protests  against  the  pre- 
lling  systems ;  and  even  in  England  able  men 
'  Tike  Thorn  peon  and  Jones  wrote  large  works  to 
counter\'ail  the  exaggerations  of  the  orthodox 
gchool.  But  the  new  ideas  first  ohtainetl  a  truly 
scientific  basis  about  thirty-five  year^  ago,  when 
three  young  German  econoniiftts—  Rc^cher,  Knies, 
and  liildebrand  —  proclaimed  the  necessity  of 
treating  economics  from  the  Jiistorical  stand-pciint. 
They  initiated  the  new  movenjent  whose  leading 
principles  may  be  thus  formulated  :  1.  It  discards 
the  exclusive  use  of  the  deductive  method,  and 
intonates  the  necessity  of  historical  and  statistical 
treatment.  2>  It  denies  the  existence  of  immuta- 
ble natural  laws  in  economics,  calling  attention  to 
the  interdependence  of  theories  and  institutions, 
and  Khowing  that  diffvrent  epoclis  or  countries 
require  dilferent  systems.  3,  It  disclaims  belief 
in  i\w.  beneficence  of  the  ahM>lute  Utismz-fuire 
B^atetn;  it  maintains  the  close  interrelation  of 
law^  ethios,  and  economics;  and  it  refuses  to 
acknowledge  the  adequacy  of  a  scientific  exptana 


tion,  Imsed  on  the  assumption  of  self-interest  as 
the  sole  regulator  of  economic  action* 

An  entirely  new  impulse  was  thus  given  to  sci- 
entitic  research*  Freed  from  the  yoke  of  a  method 
which  had  now  become  sterile,  the  new  !>chool, 
devoid  of  all  preposeessions,  devote*!  itself  to  the 
task  of  grappling  with  the  problems  wliich  the 
age  had  brought  with  it.  The  amount  of  actual 
knowledge,  historical  and  theoretical,  imparted  by 
Schm oiler,  Held,  Brentano,  Wjigner,  and  the  host 
of  younger  economists,  cannot  be  underestimated 
or  neglected  by  any  student.  In  Italy  the  entirely 
new  spirit  infused  into  economics  is  attested  by  a 
number  of  able  waiters;  and  even  England  has 
not  lagged  behind  in  the  work.  With  Fawcett 
and  Bagehot  the  last  important  representatives  of 
the  old  school  practically  disapjieared  ;  Mill  himself 
bad  gone  through  an  evolution,  and  was  sincere 
enough  to  express  his  dislielief  in  the  old  economy^ 
and  to  a  certain  extent  in  his  own  Ijook ;  while 
Leslie,  Toynbee,and  our  c^nberaporaries,  Marshall, 
Ingram,  and  Cunningham,  are  thoroughly  imbued 
with  the  new*  ideas. 

What,  then,  has  this  historical  ristim^  estab* 
lished  'i  It  has  proved,  in  the  first  place,  the  rela- 
tivity of  economic  doctrines.  To  maintain  that 
all  previous  generations  and  countries  have  erred, 
and  that  we  alone  possess  the  truth,  is  an  egotistic 
assumption,  based,  moreover,  on  the  tintenable 
hypothesis  of  the  identity  of  human  nature  and 
the  similarity  of  outward  conditions.  Our  eco- 
nomic system  is  not  necessarily  the  only  true  one  : 
there  will  Ix*  and  have  been  as  many  systems  as 
corresponcl  with  the  current  conceptions  and  insti- 
tutions. Many  of  our  economic  ideas  are  based 
on  the  postulate  of  absolute  right  of  property,  or 
on  the  supfK»eition  of  the  nec4*8eary  division  of 
proilucers  into  employers  and  employees.  And  yet 
we  know  to-day  that  private  property  is  not  an 
absolute  natural  right,  but  that  it  is,  on  the  con- 
trary, a  comparatively  recent  conception,  an  insti- 
tution justifiable  only  on  the  grounds  of  expedi- 
ency, and  whose  extent  may  Ije  limited  again  by 
these  same  considerations  of  expediency;  it  is  a 
question,  not  of  right,  but  of  arrangements  which 
will  inure  to  the  greatest  |x3ssible  social  pro«;)erity. 
Again  :  the  distinction  between  employer  and  em- 
ployee is  not  a  necessary  one,  inherent  in  the 
natuT>a  of  things  :  the  very  basis  of  the  metliaeval 
guild  system,  in  so  far  as  it  bad  a  distinctive 
characteristic,  was  the  identity  of  employer  and 
employee,  the  amalgamation  of  capitalist  and 
laborer  in  the  same  individual.  How,  then,  can 
we  speak  of  the  uncliangeable  laws,  good  for 
all  times  and  all  climes?  In  antiquity  we  have 
seen  an  economic  system  based  on  the  complex 
household  and  the    undoubted   omnipotence   uf 
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the  state ;  m  the  middle  ages  we  have  found  a 
civiliziition  founrled  on  the  all  -  eogroeeing  con- 
ception of  jitstum  preiium;  at  the  be^niiing  of 
the  nineU'etith  centurj  we  notice  a  regime  of 
pure  individualism,  of  unalloyed  free  conii>etition. 
Must  we  not  confess  the  relative  just  inability  of 
the  e^irlv  muuici|)al  rejc^ulations  of  trade  and  in- 
dustry, or  tlie  btillioniKt  idea  of  lionrda  of  precious 
meUile,  in  a  time  when  warfare  was  ix^rpetual 
and  bills  tif  exchange  unknown?  The  truly  his- 
torical mind  will  acknowledge,  with  Adam  Smith, 
the  immeuse  benetils  of  Cromweira  navigation 
act,  but  will  rejoice,  with  Colxlen,  at  the  repeal 
of  tlie  corn -law «  ;  he  will  praise,  '^vith  Goumay, 
the  attempts  to  unslmckle  induBtry,  but  will  de- 
plore Ricardo'rt  opposition  to  the  factory  acts  ;  he 
will  appland  Benthani's  demolition  of  the  usury 
law6»  but  will  realize  the  legitimacy  of  recent  en- 
deavors to  avoid  the  unquestionetl  evil  of  absolut-e 
liberty  in  loans.  He  will,  in  one  word,  maintain 
the  relativity  of  theory  ;  lie  will  divert  the  so- 
called  absolute  laws  of  much  c»f  their  sanctity, 
and  thufi  henceforth  n^'nder  imi>os8ihle  the  l>ase- 
less  suj>erstition  that  all  problems  cim  be  solved 
by  appeal  to  the  fiiit  of  bygone  economists. 

But,  fiecond,  we  must  repudiate  the  aiisertion 
that  tlie  new  movement  is  a  Gertiian  movement. 
The  discontent  with  the  continued  api>lic-ation  of 
antiquat^jd  doctrines  made  it^lf  felt  in  the  valley 
of  tlie  Po»  in  the  heart  of  New  England,  and  on 
the  banks  of  the  Thames,  It  ie  true  that  Germans 
happened  to  formulate  the  discontent  more  sys- 
tematicatly  at  tirst ;  but  the  present  movement 
would  ultimately  have  attained  the  same  propor- 
tions had  Ro^scher  and  Knies  never  lived,  just  as 
Adam  Smith  would  have  ejtpressed  his  ideas  had 
tlie  pby8i(X"rats  never  existed.  The  new  school  is 
the  product  of  the  age,  of  the  zeitgeiat,  not  of  any 
particular  country  ;  for  the  underlying  evolution- 
ary thoughts  of  a  generation  sweep  resistlessly 
throughout  all  countries  whose  social  conditions 
are  ripe  for  a  change.  The  more  extreme  of  the 
Germans,  moreover,  have  themselves  overshot  the 
mark,  have  unduly  undervalued  the  work  of  the 
English  school,  and  have  in  their  Keal  tcK)  dog- 
matically denied  the  possibility  of  formulating 
any  general  laws. 

Finally,  we  have  established  the  continuity  of 
political  economy.  The  history  of  economics 
demonstrates  how  certain  doctrines  arose,  devel- 
oped in  succeeding  generations,  and  were  ulti- 
mately overthrown,  or,  on  the  contrary,  ehown  to 
be  fundamental  truths ;  how  the  t-eachings  of  suc- 
oesiive  schools  or  of  individual  writers  developed 
the  germ  of  scientific  esrplanation,  exfiandeil  the 
law  and  gradually  stripped  it  of  its  inaccuracieH 
and  redundancies,  until  many  of  the  complicated 


phenomena  were  shown  t<i  be  manifentatinm  i 
distinct  and  well-settled  principle*.  The  do 
of  international  exchanges  underwent  a 
sive  modification,  from  Hume,  8mith,  Sny, 
cardo,  Mill,  to  Caimes  and  Boucher.  The  tbw 
of  the  wages-fund,  on  the  other  hand,  a&  formi 
lated  by  Turgot,  Mai  thus,  Senior,  and  MtCulIwIj 
was  discredited  by  Herrmann  nnd  Si.sm<nidi,  ( 
finally  overthrown  by  Longe»  Brentanot  m 
Walker ;  and  in  like  manner  witli  ev*?fy  oihij 
principle,  Tlie  new  movement  in  fKtM 
omy  simply  intonates  this  progress! vv  * 
It  maintains  that  the  explanations  of  phenomt^ 
are  ineactricably  interwoven  with  the  instilutioi 
of  the  period,  and  that  the  practical  concltiaic 
must  not  be  disassociated  from  the  shifting  nw 
sittes  of  the  age.  We  accept  with  gratitude  t 
results  of  former  economists,  as  containing  i 
of  what  was  true  at  the  time  ;  but  we 
tt  gain  St  the  acceptance  of  all  their  princip 
practical  guides  for  the  present  generation, 
u^e  the  preliminary  results  of  former  decade«  i 
forming  approximately  secure  t>aaes;  but  we  < 
sire  to  erect  a  structure  more  suitable  to  ttM 
exigencies  of  the  present.  The  paramount  quH 
tion  of  political  economy  to-day  is  the  question  ( 
distribution,  and  in  it  the  social  problem  (til 
question  of  labor,  of  the  laborer), —how,  coodil- 
ently  with  a  healthy  development  on  the  lincH  ( 
moderate  progress,  social  reform  may  be  ac 
plished  ;  how  and  in  what  degree  the  ehasm 
tween  the  *  haves '  and  the  '  have-nots '  ina| 
brjdge<i  over ;  how  and  in  what  degree 
initiative  and  governmental  action  may 
separately  or  conjointly,  to  lessen  the  tenfflOO  i 
industrial  existence,  to  render  the  life  of 
largest  soc-ial  class  indeed  worth  lining.  This  and 
the  other  complex  problems  of  the  present  d^ 
cannot  Ije  solved  by  a  simple  adherence  to 
principles  of  a  bygone  generation.  The  teneU  4 
a  bald  individualism  have  been  placetl  in 
scales  of  exjierience,  and  have  Ijeen  found  wan 
ing.  The  continuity  of  ptvlitical  economy  ini^ 
cates  the  lesson,  no  less  profound  than  ^alutar] 
that  there  still  remains  something  to  be  Iearu« 
and  much  to  be  done,  before  its  teachings  can  li^ 
accepteii  as  the  loadstars  of  the  present  gent-ift- 
tion,  —  a  lesson  whose  recognition  will  preserve! 
from  two  violent  extremes  ;  that  of  falling 
state  of  quiescent  oonservatisni,  which 
all  that  is  as  good  ;  or  that  of  adopting  the  ^ 
ries  of  the  radicals,  who  look  upon  all  that  is  il» 
bad,  and  who  consider  the  foundations  of  lb* 
science  itself  as  unsatisfactory  as  the  positir«  lo- 
stitutious.  The  continuity  of  political  ecoDomx 
teaches,  in  other  words,  the  golden  mean. 

Edww  R»  a.  Seliomaj?,  Ph.U 
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COMMENT  AND  CBITrCISM. 

The  cosnnssiON  appointed  to  investigate  the 
viirious  scientific  bureaus  of  the  government  has 
nubtuitteij  a  piirtial  report  on  the  result  of  its 
Labors,  and  has  draughttHi  a  bill  ref^trieting  the 
work  and  publications  of  the  gt*olo^ical  surrey. 
Briefly,  the  measure  provides,  that,  after  June  30 
next,  no  money  shall  be  expended  except  for  the 

Ilecliou,  classification,  and  proper  care  of  fossils 
ad  other  material ;  no  money  is  to  be  used  for 
^adeoi»to)oKical  work  or  pubhcations.  nor  for  the 
general  discussion  of  geoiofrical  theories.  The 
survey  is  to  be  prohibited  from  compiling  or 
pre|)aring  for  publication  monographB  or  bulle- 
tins^  or  other  books,  except  an  annual  report, 
which  shall  embrace  only  the  transactions  of 
bureaus  for  the  year.  All  collections  of  minerals 
and  other  material  now  or  hereafter  to  tie  made 

Lby  the  survey »  and  not  needed  for  the  current 
work  thereof,  are  to  be  deposited  in  the  national 
museum.  The  works  whose  publication  is  dis- 
continued may  be  published  by  the  autliors  at 
ttieir  o^-Q  expense,  who  are  to  be  allowed  to 
fcpyright   their  material.      The  secretary  of   the 

interior  is  em[X)wered  to  seU  all  the  laborat<-tries 
and  other  property  now  in  use  by  the  /E^eological 
survey  which  shall  no  longer  be  needed  after  the 
passage  of  tlie  proposed  bill,  and  the  proceefls  of 
the  sale  are  to  be  turned  into  the  U,  S.  treasury. 
Tlie  bill  provides  thfit  all  printing  and  engraving 
done  for  the  geological  survey,  coast  and  gt^etic 
purvey,  and  hydrographic  otiic«  of  the  navy  de- 
partment, and  the  signal  bureau^  fihall  hereafter 
be  estimated  for  separately,  and  prejiared  in 
detail  for  each  of  the  said  bureaus.  The  full 
rej*ort  of  the  commission  on  the  other  bureaus  is 
rxj»ectttl  this  week.  The  mem  tiers  claim  that 
there  lias  been  great  extravagance  practistnl  in 
the  fiublication  of  works  by  the  geological  survey, 
and  they  propose  to  stop  \l\est*  •  reckless  expen- 
ditures/ Tlie  re|K>rt  of  the  commisaiuners  is 
uiianimuus  in  their  action  on  the  bill  reported. 

Tliis  report  will  lje  reoeivetl  with  mucli  regret 
bf  fldenti^c  men*     The  effect,  so  far  as  it  pertains 
3«o,  log.^issfl. 


to  the  U.  S.  geological  survey,  should  the  liill  be- 
come a  law,  will  l>e  most  disastrous,  crippling,  il 
not  almost  entirely  destroying,  the  survey  s  useful- 
ness, Such  sweeping  and  radical  measures  seeni 
ill-advised.  The  causes  that  have  led  to  the  result, 
it  is  not  liard  to  discover.  Personal  errors  in  other 
branches  of  the  government  surveys,  and  the 
exertions  of  a  number  personally  opposed  to  tlie 
present  management,  will  have  placed  the  survey 
in  a  i^Hisition  from  which  it  will  be  imp<jssible  to 
receiver  in  many  years.  We  do  not  need  to  repeat 
the  argument,  except  to  emphasize  it,  tlrnt  national 
aid  in  the  publication  of  many  scientific  works  is 
absolutely  neceesary.  In  Europe  such  facilities 
exist  in  endowed  scientific  8<:»cieties  that  do  not 
exist  in  the  United  States^  and  will  not  for  many 
years  to  come.  The  result  slmjily  Mnll  l^e  that 
such  works  will  not  be  published  at  all,  and 
science  wiil  be  so  much  the  loser.  Permission  to 
copyright  the  works  published  at  the  expense  of 
the  author  will  only  evoke  a  smile  on  the  part  of 
scientific  men.  One  can  imagine  tlie  danger 
likely  to  accrue  to  the  author  of  a  thousand-i>agetl 
quarto  on  tertiary  vertebrates,  from  his  work  be- 
ing ruthlessly  stolen,  and  issued  in  cheap  iiaper 
form.  The  work  of  the  geological  survey  has 
been  rnanagetl  honestly :  no  accusations  whatever 
have  l>een  sustained  against  it.  Neither  aai 
chmges  of  extravagance  in  general  be  urged. 
The  survey  has  ijerhai>8  gro%vn  to  be  too  extensive  ; 
but  tlie  evil  by  no  means  calls  for  such  severe 
pruning.  Aside  from  arguments  which  will  ap- 
peal to  scientific  men,  it  must  be  borne  in  mind 
that  the  survey  can  beet  justify  its  existence  by 
furnishing  valuable  results  to  the  miner  and  the 
farmer;  and  these  results  can  only  be  reached 
when  the  evidence  of  all  pertinent  branches  of 
investigation  are  available. 


About  a  yeab  ago  much  interest  was  taken 
in  the  discussion  of  requisitions  for  admission  to 
colleges,  when  it  was  known  that  the  faculty  at 
Harvard  had  taken  action  in  favor  of  recommend- 
ing a  soimd  course  in  laboratory  study  of  chemis- 
try or  physics  as  an  alternative  for  the  admission 
requirements  in  Latin  or  Greek.  A  second  step 
in  this  direction  is  now  taken  in  the  report  of  a 
committee  of  the  board  of  Harvard  overseers  to 
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that  botlf ,  in  which  the  following  vote  ia  recom- 
mended  amuDg  others  :  **  That,  in  the  opinion  of 
the  board  of  overseers,  it  is  advisable  to  permit  h 
scientific  substitute,  in  accordance  with  the  terms 
of  this  repiort.  to  be  oiTered  by  applicfuite  for  ad- 
misstoD  to  the  college  for  either  Latin  or  Greek, 
one  of  these  two  languages  always  being  required." 
The  terms  here  referred  to  are  substantially  that 
the  BCieDtific  substitute  must  be  a  real  e«iuivalent 
of  the  old  language  coume  in  amount  of  time 
needed  for  it,  and  amount  of  training  gained 
from  it,  and  that  this  demands  more  than  a  *  tejct* 
book '  and  •  memory '  study.  The  foiu*  members 
of  the  committee  who  present  this  majority  re- 
port oonsidex  the  scientific  substitute  above 
refierred  to  as  recommended  by  the  college  facility 
an  adequate  one:  a  minority  report  from  one 
member  still  maintains  tiie  need  of  Greek  for  all» 
Favorable  action  may  therefore  be  expected  from 
the  ovePseerTs, 

The  oeeat  success  of  the  free  lectures  re- 
cently given  at  Columbia  college  by  Profeseors 
Bojesen  and  Butler  —  applications  for  tickets  to 
the  second  course  numbering  over  two  thousand  — 
emphasize  a  point  in  university  work  that  has 
been  long  and  persistently  overlooked  ;  that  is, 
the  duty  of  the  university  toward  the  people  at 
large.  Our  colleges  and  universities  depentl,  for 
iuoceas  and  support,  upH>n  popular  interest  imd 
enoouragement*  They  are  coutinually  in  want  of 
money,  and  always  desirous  of  attracting  large 
numbers  of  students.  A  large  endowment,  pro- 
vided it  be  judiciously  administered »  and  a  large 
body  of  studenta,  constitute  a  successful  uni- 
versity. Of  course,  the  test  of  numbers  is  of 
itself  of  smaU  value ;  but  the  college  with  a 
thousand  students  can  create  more  enthusiasm, 
exert  a  wider  influence,  as  well  as  fl.nd  work  for 
more  instroctors,  than  a  college  having  only  three 
hundred  names  on  it6  roll.  The  test  of  numbers, 
then.  Eitands  not  so  much  for  itself  as  for  what  it 
implies  and  represents.  But  these  two  conditious 
of  success  —  money  and  students  —  might  l>e 
made  much  easier  of  attainment  were  the  rela- 
tions between  the  universities  and  the  people 
closer  than  they  now  are.  As  a  rule,  the  college 
professi>r  is  kxiked  up  to  as  a  useless  sort  of  in> 
dividual,  wlio  knows  a  great  deal,  but  whose 
knowledge  is  of  a  shadowy  and  unpractical 
character,  Otir  professors  are  too  prone  to  give 
encouragement  to  this  opinion  by  shutting  them- 
Belvee  up  within  the  four  walls  of  their  studies 


and  cla68-i\x)ms,  and  producing  do  resulCa  of  ttirl 
labors  that  to  the  non-collegiate  man  seem  | 
cnl.     Pereistence  in  this  isolation    must 
the  universitj^   and   cut  it    off   from    the 
sources   of    its   Bup]x*rt*     The   xmiversity  h\\\M\A 
have  some  message  to  the  outside  world  that  i*  d 
a  less  formal  and  abstruse  character  than  tliai 
usually  locked  up  in    memoirs  and  the  trin  • 
tions  of  learned  societies.     For  this  the  in 
hall  seems  pre-eminently  fitted,  and  ^ ' 
can  the  university  find  that  contact  wii 
pie  that  it  so  much  needs.     Especially  In  ani  i ; 
cities,  and  by  the  staff  of  instructors  in  "^'^  ' 
universities  and   colleges,  is  this    phn 
For  years  the  Johns  Hopkins  nniversit: 
courses  of  lectures  on  semi-popular  eu 
with  great  success  ;  and  now  Columbia,  in  an  t&* 
formal  sort  of    way,  is  trying  the  same  exrtii- 
ment.     Perhaps  the  great  interest  of  the  su^j< 
of  the  courses  that  have  already  been  given  lUi r 
—  *  Tlie  tendencies  of  contemporary   Uteratur 
and  •  Education  as  a  science  *  —  have   had  m;i<ii 
to  do  with  I  he  great  success  of  the  Columbia  Itv^ 
turee :  but  we  are  fully  convinced  tljat  a  Uife 
variety  of  subjects,  both  literary  and  scienttfic, 
are  capable  of  being  treated  by  univeisit,v 
fesBors  in  a  way  that  will  not  only  attract 
jiudiences  and  be  an  educating   infiuence  amcw 
the  people,  but  also  bring  life  and  strength  to  \ 
university  itself. 

THE  APRIL  MEETING  OF  THE  NATIOS^ 
ACADEMY  OF  SCIENCES, 

THlRTi'-xiNE  members  attended  this  year  .  ^ 
spring  meeting  of  the  academy,  and  found  ^V  i 
ington  in  its  most  charming  vernal  dress.  11  we 
except  the  visit  of  courtesy  made  to  the  Prcsitot 
of  the  United  States,  the  only  8<x'ial  incident  of 
importance  was  a  reception  at  which  tlie  nj^"*- 
bers  of  the  academy  met  the  members  of  tbf  I-  il 
scientific  societies  for  which  Witshington  is  jusU,* 
celebrated. 

The  academy  determined  by  vote  not  f^'  r^fn 
sider  the  nominations  that  had  been  ma<lt  t  r 
membership,  so  that  no  new  meml*ers  v\*ir 
chosen.  The  expiration  of  Prt»fes8or  Agn*it 
terra  of  oflSce  as  foreign  secretary*  creJitel  a  ^t- 
cancy  ;  and,  as  he  declined  re*election  on  accfroiu 
of  ill  health,  Prc*f.  Wolcott  Gibbs  was  select^  »'> 
succeed  him.  Gen.  M,  C,  Meigs  and  Prof  a,  8.  F 
Baird,  G.  J,  Brush,  C.  A.  Young.  E.  C,  Pickerinjf. 
and  S.  P.  Langley  were  elected  to  the  ouimcil, 
and  the  remaining  ofHcers  held  over. 

During  the  past  year  the  govemmesit  faaf  i 
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lhrt*e  retjiiisitioiis  on  tlie  academv  for  ijjformation 
and  adrice.  In  accordance  with  a  refiuest  of  the 
secretary  of  the  navy,  a  committ'ee  was  appointed 
to  consider,  first,  the  question  of  the  adoption  of 
the  universal  day  by  the  ecientific  biireaus  of  the 
deimrtment ;  second,  the  advisability  of  sending 
an  ejcpedition  to  observe  the  solar  eclipee  of 
Aui^iHt,  1886 :  and,  third,  the  propriety  of  erecting 
a  new  naval  observatory  on  the  site  selected  in 
1882.  Tliia  committee  submitted  its  report  some 
months  ago  {Science^  vii,  008).  At  the  request  of 
the  treasiu^  department,  a  committee  was  ap- 
pointed to  consider  certain  problems  connected 
with  the  classification  of  wool  for  tariff  purposes, 
and  their  report  has  t»ecome  the  basis  of  action 
by  the  department.  More  recently  the  treasury 
department  has  calletl  on  the  academy  for  infor- 
mation affecting  tlie  subjei't  of  the  duty  on  opium, 
and  a  committee  has  been  appointed  for  this  pur- 
po«e. 

The  academy  is  now  charged  with  the  admin- 
istration of  three  funds  intended  to  stimulate 
astr«>nomic  research^  and  the  trustees  of  the^e 
funds  have  decided  to  use  portions  of  their  in- 
comes for  suitable  medals.  The  Henry  Draper 
medal  is  given  for  researches  in  solar  physics,  the 
iwrence  Smith  medal  for  studies  of    meteoric 

lies,  rmd  the  Watson  medal  for  any  distin- 
guJshetl  acliievement  in  astronomy.  The  first 
award  of  the  Drafter  medal  was  made  this  year ; 
and  it  was  given  to  Prof,  S,  P.  Longley,  in  recog- 
nition of  the  importance  of  his  researches  in  solar 
phjaica.  The  Watson  me<lal,  with  an  honorarium 
of  one  hundred  dollars,  was  awarded  to  Prof.  B. 
A.  Gould ♦  in  recognition  of  his  distinguished  ser- 
vice to  astronomy  in  founding  and  conducting  the 
Cordoba  oljser^^atory, 

A  tiiographical  notice  of  the  late  Prof,  Arnold 
Ouyot,  pre[>ared  by  Prof.  J,  D.  Dana,  was  pre- 
st*nted,  and  a  similar  notice  of  Prof.  John  W. 
Draper  by  Professor  Barker,  Professor  Dana's 
memoir  gave  an  account  of  Ctuyot*s  early  life 
which  will  be  new  to  many  of  his  x\merican 
friends,  and  particularly  called  attention  to  the 
fact  that  Ouyot  had  made  a  scientific  examina- 
tion of  the  Alpine  glaciers  two  years  before  they 
were  studied  by  Agassiz,  and  antici}>ate<l  a  num- 
ber of  his  most  important  ccmclusions.  In  a 
paper  rcAd  Uien  l>t*fore  the  Helvetic  society^  but 
never  printe<i  until  1883,  Guyot  pointed  out  that 
the  upper  portion  of  tlie  glacier  moves  faster  than 
the  lower,  that  the  middle  moves  faster  than  the 
sides,  that  the  general  motion  is  acci»mplishe<l  by 
_niole«ndar  m»»tion,  and  he  advanced  the  hypoth- 
that   the  blue  bands  are  phenomena  of   the 

^\nh\  stratification  of  the  formative  snow. 
Priority  in  these  matters  was  not  claimed  by  him. 


because,  when  he  became  soon  afterward  associat- 
ed with  Agassiz  in  glacial  workf  it  waa  agreed  that 
Agassiz'  share  should  be  the  study  of  the  living 
glaciers,  and  Guyot*8  the  study  of  the  erratic  phe- 
nomena and  other  vestiges  of  ancient  glaciation. 

The  only  loss  by  death  during  the  year  has  lieen 
that  of  Prof.  Edward  Tuckerman  of  Amherst. 
Mass.  Prof.  W.  G.  F'arlow  was  selected  to  pre- 
pare a  biograpliical  notice. 

The  scientific  proceedings  of  the  academy  occu- 
pied the  afternoons  of  the  four  days  of  the  session. 
Twenty-three  papers  were  read  and  discussed,  and 
four  others  were  read  by  title.  A  list  of  the 
papers  in  addition  to  those  announced  last  week 
will  l>e  found  in  another  column.  Here  we  have 
apace  to  mention  only  a  few. 

Dr.  A.  Graham  BeU  reported  the  progress  of 
his  research  regarding  the  ancestry  of  the  deaf. 
Discovering  from  the  statistics  of  asylums  for 
deaf-mutes,  and  from  the  data  of  the  tenth  U.  8. 
census,  that  deafness  is  exceptionaUy  prevalent 
in  Chilmark,  in  Martha's  Vineyard,  and  in  Ken- 
nebec county.  Me.,  he  visited  those  districts,  and 
investigated  the  history  of  families  affected.  The 
deafness  in  Kennebec  coimty  is  connected  with 
that  of  Chilmark,  and  possibly  derived  from  it. 
In  lioth  districts  there  is  abundant  evidence  of 
heretlity,  and  especially  of  atavism.  In  the  fam- 
ilies affected  there  were  also  found  blindness, 
insanity,  idiocy,  and  deformity ;  and  in  the  Chil- 
mark locality  there  has  been  such  consanguineal 
marriage  as  is  common  to  sedentary  rural  ijojiu- 
lations.  The  distribution  of  deafness  on  the 
island  is  closely  related  to  that  of  soils.  Tlie 
affected  families  extend  over  the  entire  island  ; 
but  the  affected  individuals  are^  with  two  ex- 
ceptions, confined  to  a  district  of  peculiar  geo- 
logical chanicteristics,  and  the  eastern  boundary 
of  this  district  has  been  designated  by  local  stu- 
dents of  vital  statistics  as  the  typhoid-fever  line. 

By  invitation,  Mr.  R,  E.  Peary,  U,  S.  N.,  de- 
scribed his  plans  for  an  expedition  to  Greenland 
for  exploration  in  the  interior.  He  proposes  to 
make  a  preliminary  excursion  from  Disco  Bay, 
and  afterward  an  expedition  from  W^hale  Sotmd 
to  some  point  on  the  east  coast,  near  the  BOth 
parallel.  He  prefers  for  the  interior  work  a  party 
of  three,  with  snow  -  shoes,  skiddars,  and  sleds 
modelled  after  the  Hudson  Bay  pattern. 

Prof.  8.  P.  Langley  repf»rted  the  progress  of  his 
investigation  of  the  invisible  spectrum.  Whereas 
Newton  determined  the  indices  of  refraction  of 
light^niys  of  wave-lengths  ranging  from  J)008  to 
.OCMJT  mm.,  Professor  Langley  has  carried  the 
determination  to  wave-lengths  of  .0400.  He  has 
also  demonstrated  a  simple  relation  between  wave- 
lengths  and  indices  of  refraction.     The  indioea 
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of  refraction  being  plotted  as  ordinates  and  the 
wave-lengths  as  abscissas,  the  resulting  curve  is 
found  to  be  an  hyperbola. 

Prof.  Alfred  M.  Mayer,  in  describing  recent 
work,  stated  that  he  had  succeeded,  by  the  use  of 
a  lens  of  ebonite,  in  inflaming  various  substances 
by  the  concentration  of  dark  rays,  for  which 
ebonite  is  translucent. 

Dr.  S.  H.  Scudder  gave  a  general  account  of  the 
cockroach  in  the  past  and  present.  Of  all  insect 
types,  this  one  is  best  represented  in  the  rocks, 
and  especially  the  older  rocks.  The  carboniferous, 
especially,  may  fitly  be  called  the  age  of  cock- 
roaches. The  paleozoic  cockroaches  were  larger, 
the  more  recent  smaller,  than  the  modem.  Mr. 
G.  K.  Gilbert  discussed  the  geological  age  of  the 
Equus  faima,  maintaining  that  it  belongs  to  the 
upper  quaternary  (later  glacial),  and  not  to  the 
upper  pliocene,  where  it  had  been  assigned  by 
students  of  vertebrate  paleontology. 


THE  DATA  NOW  REQUISITE  IN  SOLAR 
INQUIRIES, 

In  order  to  obtain  the  greatest  amount  of  assist- 
ance from  observations  of  the  eclipsed  sun,  it  is 
necessary  to  consider  in  the  most  general  way 
the  condition  of  solar  inquiry  at  the  time  the  ob- 
servations are  made.  If  any  special  work  com- 
mends itself  to  those  interested  in  tlie  problem,  — 
work  which  may  be  likely  to  enable  us  to  empha- 
size or  reject  existing  ideas,  —  then  that  work 
should  take  precedence  of  all  other. 

Next,  if  the  observers  are  sufficient  in  number 
to  undertake  other  work  besides  this,  then  that 
work  should  1x3  arranged  in  harmony  with  pre- 
vious observations  ;  that  is,  the  old  methods  of 
work  should  be  exactly  foUowed,  or  they  should 
be  expanded  so  that  a  new  series  of  observ^ations 
may  be  begun  in  the  light  and  in  extension  of  the 
old  ones. 

In  my  opinion,  and  I  only  give  it  for  what  it  is 
worth,  the  throe  burning  questions  at  the  present 
time  —  questions  on  which  information  is  required 
in  order  that  various  forms  of  work  may  be 
undertaken  to  best  advantage  (besides  eclipse- 
work)  —  are  these  :  — 

1.  The  true  constitution  of  the  atmosphere  of 
the  sun.  By  this  I  mean,  are  the  various  series  of 
lines  of  the  same  element  observed  in  sun-spots, 
e.g.,  limited  to  a  certain  stratum,  each  lower  stra- 
tum being  hotter,  and  therefore  simpler  in  its 
spectrum,  than  the  one  overlying  it?  and  do  some 
of  these  strata,  with  their  special  spectra,  exist  high 
in  the  solar  atmosphere,  so  that  the  Fraimhofer 
lines,  represented  in  the  spectrum  of  any  one 
substance,  are  the  result  of  an  integration  of  the 


various  absorptions  from  the  highest  stratum 
the  bottom  one?    This  view  is  sharply  opposed 
the  other,  which  affirms  that  the  absorption 
the  Fraunhofer  lines  is  due  to  one  unique  lay 
at  the  base  of  the  atmosphere. 

I  pointed  out  before  the  eclipse  of  1882  th 
crucial  observations  could  be  made  during  ai 
eclipse,  including  the  time  both  before  and  aft 
totality.  I  made  the  observations :  they  entire 
supported  the  first  view,  but  I  do  not  expe 
solar  inquirers  to  throw  overboard  their  ow 
views  until  these  observations  of  mine  are  co 
firmed ;  and  I  think  one  of  the  most  importai 
pieces  of  work  to  be  done  during  the  next  eclip 
is  to  see  whether  these  observations  can  be  d 
pended  upon  or  not. 

One  observer,  I  think,  should  repeat  the  woj 
over  the  same  limited  region  of  the  spectrur 
near  F ;  another  observer  should  be  told  off 
make  similar  observations  in  another  part  of  tl 
spectrum.  I  have  prepared  a  map  of  the  lin 
near  E,  for  this  purpose,  showing  those  brig 
tened  on  the  i)assage  from  the  arc  to  the  epar 
and  those  visible  alone  at  the  temperature  of  U 
oxyhydrogen  flame.  Whereas  some  of  the  spa 
lines  will  be  seen  seven  minutes  before  and  aft 
totality  as  short,  bright  lines,  some  of  the  othe 
will  be  seen  as  thin,  long  lines  just  before  ai 
after  totality.  We  want  to  know  whether  tl 
lines  seen  at  the  temperature  of  the  oxyhydrogt 
flame  will  be  seen  at  all,  and,  if  so,  to  wh 
height  they  extend. 

2.  The  second  point  to  which  I  attach  impo 
tance  is  one  wliich  can  j^erliaps  be  left  to  a  lar^ 
extent  to  local  observers,  if  the  proper  apparaiu 
which  may  cost  very  little,  be  taken  out. 

With  this  eclipse  in  view,  I  have  for  the  la 
several  months  gone  over  all  the  recorded  ii 
formation,  and  have  discussed  the  photograpl 
taken  at  the  various  eclipses  in  connection  wil 
the  spots  observed,  especially  at  those  times. 

The  simple  corona  observed  at  a  minimum  wi 
a  considerable  equatorial  extension  (12  diamet^i 
according  to  Langley),  the  complex  corona  o 
served  at  maximum  when  the  spots  have  be 
located  at  latitudes  less  than  20*^,  have  driven  i 
to  the  view,  wliich  I  shall  exj^and  on  anotli 
occasion,  that  there  is  a  flattened  ring  round  t 
sun's  equator,  probably  extending  far  beyond  t 
true  atmosphere  ;  that  in  this  ring  are  collect 
the  prcxlucts  of  condensation  ;  and  that  it  is  in 
the  surfaces  of  this  ring  chiefly  that  the  fall 
spot-forming  material  takes  place. 

If  we  take  any  streamer  in  mid-latitude, 
find,   that,    while  the  spots  may  occur   on  t 
equatorial  side  of  it,  none  are  seen  on  the  pci 
ward  side.     I  regard  the  streamers,  therefore,  L 
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the  metallic  prominence,  as  a  sequel  to  the  syiot : 

nnrl  there  ia  evidence  to  suggeet  that  a  careful 
^tudy  will  enable  us  to  see  bj  what  process  the 
reacUon  of  the  photoephere  uid  utiderljing  gases 
produced  by  the  fall  of  spot -material  tends  to 
make  tlie  spot-material  diacharge  itself  in  lower 
od   lower   latitudes,  as  the  temperature  of  the 

Q*5  lower  atmcisphere  gets  enormously  iricrease<:l. 

Tl»e  aluservations  of  Ptofeesors  Newcomb  and 
Langley  at  the  minimum  of  1878.  on  the  etjua- 
lorial  ejctenflion,  are  among  the  most  remarkable. 
Professor  Newcomb  hid  the  moon  and  12'  of  art^ 
nroimd  it  at  the  moment  of  totality  by  a  disk  of 
wood,  carefully  shielding  his  eye®  before  totality* 
Professor  Langloy  oheerred  at  a  very  considerable 
elevation.  It  is  therefore  quite  easy  to  under- 
stand why  this  ring  has  not  been  seen  or  photo- 
graphed at  maximum.  At  maximum  no  pre- 
cautions have  been  taken  to  shield  tlie  eye;  no 
oliservntions  have  been  made  at  a  considerable 
elevation :  while  ti»e  fact  that  the  ring,  if  it 
exists  I  consists  of  cool  material^  fully  explains 
how  it  is  that  the  photographic  plates  have  dis- 
regarded it. 

I  woultl  propose',  therefore,  that  the  repetition 
of  Pnifessor  Newcomb's  observations  of  1878  be 
made  an  important  part  In  the  arrangements  of 
Uie  eclipse  for  this  year.  A  shght  alteration  in 
the  methtxl  will  be  necessary,  as  the  ring  wiU  be 
near  the  vertex  and  the  lowest  (joint  of  the 
ecHfised  sun. 

a.  Another  point  of  the  highest  importance  at 
the  present  moment  has  relation  to  tlie  existence 
of  carlxin.  Uutil  Ta«xhin»*8  oliservations  of  188B» 
the  only  tTa<e  of  carlion  in  the  solar  spectrum 
consistfr-d  of  ultra-violet  fiutings.  He  observed 
other  Hutings  in  the  green  near  the  streamers  in 
the  eclipse*  referred  to. 

Dimer's  recent  work  puts  it  beyond  aU  doubt 
that  stare  of  class  lU.  b  have  their  visible  ab- 
ption  prixluced  chiefly  by  carbon  vapor. 

On  any  theory  of  evolution,  therefore^  we  must 
expect  the  8un*s  atmosphere  to  be  composed  to  a 
large  extent  of  carbon  at  some  time  or  other ;  so 
that  tlie  highest  interest  attaches  to  this  queetion 
in  couniH?tion  with  the  height  in  tlie  atmosphere 
at  which  the  evidence  of  carlxin  is  olieerved*  Tlie 
existence  of  the  ultra-violet  fluting^  among  the 
Fraunhofer  lines  tells  notliing  absolute  about  this 
height,  although  I  inferred,  at  the  time  1  made 
the  announcement,  that  it  existed  at  some  height 
in  the  coronal  atmosphere. 
^  The^e  three  points,  tlien,  are  those  to  which  I 

ch  special  importance  at  the  present  time. 

^  We  next  come  to  photographs  of  the  ccjrona, 

I  believe,  that,  with  our  present  knowledge,  the 

chief  thing  we  have  to  seek  in  such  photographs 


is  not  merely  the  streamers  and  their  outlines, 
which  we  are  sure  to  get  anyway,  but  images  on 
a  larger  scale ;  so  that  in  a  series  of  short  expo- 
sures we  may  endeavor  to  ^^  some  records  which 
will  eventually  help  us  in  determining  the  direc- 
tions of  the  low^er  currents.  At  present  we  do 
not  know  absolutely  whether  these  flow  to  or 
from  the  [xiles.  My  own  impression  is  that  the 
panaches  at  the  polw  indicate  an  upper  outflow. 

In  coming  to  the  photo-8i>€ctro8copic  observa- 
tions, I  am  of  opinion,  that  of  the  two  attacks 
which  I  first  suggested  for  the  eclipse  of  1875, 
and  which  have  also  l>een  used  in  the  last  two 
eclipses  of  1882  and  1883,  one  of  them  should  be 
discarded,  and  the  whole  effort  ooncentrated  on 
the  other* 

We  have  learned  very  much  from  the  use  of 
the  pnamatic  camera.  —  one  of  the  instruments 
referred  to  \  but  the  results  obtttined  by  it  are  not 
of  sufticient  accuracy  to  enable  them  to  be  fully 
utilised.  On  the  other  hand,  though  the  slit 
spectroscope  failetl  in  1875,  it  succeede^l  with  a 
brighter  corona  and  more  rapid  plates  in  1882  ; 
and,  with  a  proper  reference  spectrum,  every 
iota  of  the  facts  recorded  can  be  at  once  utilized 
for  laboratory  work  and  subsequent  discussion. 

On  these  grounds,  then,  I  would  suggest  thai 
slit  spectroscopes  alone  be  used  for  photographic 
registration,  I  think  falling  plates  should  be 
used,  and  that  the  work  should  begin  ten  minutes 
before  totality,  and  continue  till  ten  minutes 
after  ;  provided  the  sUt  be  tangential,  or  nearly 
so.  to  the  limb. 

I  may  state  that  arrangements  have  been  made 
heje  to  take  such  a  series  of  photographs  on  the 
uneclii>sod  sim  ;  and,  with  the  improved  apimra- 
tus,  1  am  greatly  in  hopes  that  we  may  get  some- 
thing worth  having,         J.  Norman  Loi  kyer. 


DEEP-SEA  SOUNDINGS  IN  THE  ATLANTIC. 

The  U.  S.  S.  EInterprise.  Conunander  Barker, 
during  her  recent  passage  from  Montevideo  to 
Barbadoes,  and  from  thence  to  New  York,  made  a 
series  of  deep-sea  soundings  through  the  Atlantic 
Oceans  which  add  considerably  to  our  knowledge 
of  the  depths  of  those  seas.  Seventy-two  casta 
were  taken  between  Montevideo  and  Barbadoes, 
tlje  distance  run  being  5,031  miles. 

After  leaving  Montevideo,  the  course  of  the 
Enterprise  was  laid  to  tlie  northward,  towards 
Nelson  shoal,  where  a  depth  of  2,088  fathoms  of 
water  was  found,  instead  of  19  fathoms,  as  ap- 
pears on  all  the  charts  of  tliat  locality.  Com- 
mander Barker  says.  **  Prom  this  jwunt  I  steamed 
slowly,  running  from  200  to  250  miles  to  the  nortli- 
ward  of  the  Challenger^s  line,  taking  casts  at  in- 
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tervals  of  about  sixty  miles,  the  average  depth  found  was  878  fathoms,  in  latitude  81^  dSf  sooth, 

being  about  2,000  fathoms.     In  latitude  31°  22'  longitude  34''  27'  west." 

south,  longitude  36°  89'  west,  the  water  shoaled  to         This  bank,  which  it  is  propoeed  to  call  Enter- 

1,469  fathoms ;  and  the  next  cast,  taken  in  latitude  prise  bank,  extends  about  150  miles  in  longitude. 


J/bn/c  Tijdeo 


DEEP-SEA  SOUNDINGS  IN  THE  ATLANTIC. 

U.S.S.  Enterprise,  Commander  A.  S.  Barker  

U.S.S.  Essex,  Commander  W.  8.  Schley  

British  ship  Challenger,  Commander  G.  S.  Nares 

German  ship  Gazelle,  Capt.  V.  Schleinltz  


<$9a.  ZewL 


Cape  ttf'  Gf*'*dlIof* 


PROFILE  OF  OCEAN-BED  BETWEEN  MONTEVIDEO  AND  THE  CAPE  OF  OOODIHOPB  AS  SHOWN  BT  THE  DEEP-SEA  SOUNDINGS 

OF  THE  U.S.S.  ENTERPRISE. 


81°  15'  south,  longitude  35''  42'  west,  was  only  547 
fathoms.  From  this  position  casts  were  taken  at 
intervals  of  five  miles  or  thereabouts  until  over 
the  shoalest  part  of  the  bank.    The  least  depth 


It  may  be  much  shoaler  in  other  places  than  thoee 
sounded  over,  as  its  extent  in  latitude  is  not 
known,  and  there  have  been  no  soundings  in  that 
neighborhood  which  will  admit  of  any  generaliza- 
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tions  iji  regard  to  it.  The  hjdrographic  office  will 
have  it  further  examined  at  the  first  opportunity. 

From  this  ix)int  the  easterly  course  was  con- 
tinuefl  until  the  line  of  soundings  taken  three 
years  before  by  tlie  Enterprise  was  crossed,  in 
about  latitude  2T  eouth,  longitude  27*  west ;  and 
then  the  line  ran  almci^t  directly  for  the  Island  of 
Fernando  de  Xoronha,  the  depths  averaging  about 
3.800  fathoms,  until  tlie  vicinity  of  thi»  island  was 
shown  by  a  sounding  of  2,280  fathoms.  Beyond, 
the  depths  increased  to  an  average  of  about  2,500 
fathomg  uBtil  the  neighborhood  of  Barl>adoe8  was 
reached,  when  the  water  shoaled  again  to  1,204 
fathoms. 

The  depth  of  2,560  fathome  in  longitude  55' 
west,  latitude  12°  north,  is  within  thirty  miles  of 
a  eoiniding  of  2,570  fathoms  taken  by  the  U.S.  brig 
Dolphin  in  lH,'i3  ;  that  of  2,714  fathoms  in  latitude 
11  °  25'  north,  longitude  52"^  50'  west,  is  within  thirty 
tnilee  of  a  sounding  of  2,780  fathoms,  also  taken 
by  the  Dolphin  in  1852. 

After  leaving  St.  Thomas,  sounding  was  again 
lined  ;  the  first  cast,  taken  in  latitude  19**  58' 
tiorth,  longitude  05°  45'  west,  showing  4,529  fath- 
oms. As  this  point  is  about  forty  miles  east-north- 
ewst  of  the  famous  cast  of  ^,561  fathoms,  made  by 
Lieutenant  ^Commander  Brownson,  U,S,N,,  with 
the  cojist  and  geodetic  survey  steamer  Blake,  the 
grtuit  dejith  oljtained  is  jieculiarly  interesting. 
Beyond  this  deep  the  line  ran  towards  Cape 
Uatter^i^,  over  a  section  formerly  unsounded,  siiow- 
ing  an  average  depth  of  about  3. OCX)  fathoms. 

Commander  Barker  further  says,  **Aflhiplike 
the  Enterprise  can  undouljteilly  soimd  in  any  sea 
and  in  any  weather  in  which  she  can  steam  alvead 
fast  enough  to  stem  the  wind  and  steer.  The 
brake  used  waa  a  plain  piece  of  rope  made  fast  in- 
board of,  and  abreast  of,  the  lower  part  of  the 
rpel,  then  around  the  groove  outboard,  and  held 
in  the  hand  above.  This  brake  controls  the  reel 
perfectly,  it  being  possible  to  hold  the  shot, 
wiUiout  any  effort,  at  a  great  depth.  In  nr^Uing 
heavily  it  is  very  easy  Uy  keep  a  constant  strain  on 
the  wire.  A  distance-line  of  at  least  12  fathoms 
was  \i»iH\,  with  a  piece  of  lead  weighing  about  a 
pound  near  tlie  gronunet.  One  length  of  the 
large  Ainencan  wire  was  put  on  next  to  the  dis- 
tance-Line, as  it  was  not  so  likely  to  kink.  To 
prevent  the  aliot  from  catching  on  top  of  the  cnip,  a 
tripinng-linc  was  used,  consisting  of  a  piece  of  small 
stuff,  one  end  made  fast  to  the  rod  just  lx»low  and  in 
the  phine  nf  the  hook,  and  the  other  end  aroimd 
tli4t»  top  of  the  cup  ;  this  line  is  of  such  a  length  sua 
to  be  taut  when  the  cup  is  closed.  In  nearly  all 
the  ca^ts,  sail  was  made  after  reeling  in  to  2,000 
fathoms,  but  only  such  as  not  to  give  a  gi'eater 
«peed  than  four  knots.     When  reeled  in  to  1,0<M) 


fathoms,  all  sail  waa  made.  The  wind  was  always 
kept  on  the  starljoard  side,  so  as  to  have  the  wire 
to  windward.  The  only  ac*cident  which  happened 
on  the  trip  was  due  to  the  ^ire  catching  some  part 
of  the  ship,  probably  the  propeller :  it  was  dark  at 
the  time,  and  she  was  going  at  the  rate  of  about 
seven  knots."  The  accompanying  chart  shows  the 
principal  lines  of  deep-sea  soundings  south  of  lati- 
tude 40*^  north.  The  bydrographic  office  has  in 
course  of  preparation  a  series  of  charts  showing 
the  contours  of  the  ocean-bede  as  determhxed  by 
all  reliable  sountlings  that  have  been  taken. 

J.  R.  Bartlett. 
U.  S.  liydrographio  otBce. 


LONDON  LETTER, 

After  more  than  seven  years  of  investigation 
and  experiment,  the  Royal  com  mission  appointed 
to  inquire  into  accidents  in  mines  lias  presenttnl 
its  final  report,  which  was  issued  on  Saturday  in 
the  form  of  one  hundred  and  ten  pages  of  a  lai'ge 
blue-book.  The  delay  is  accounted  for  by  the 
long  and  difficult  quest  on  which  the  commisajon- 
era  were  sent.  They  were  to  report,  not  only  on 
the  causes  of  minmg  accidents,  but  also  on  "  the 
possible  means  of  preventing  their  recurrence,  or 
limiting  their  disastrous  consequences."  Not  much 
is  recommended  in  the  way  of  mere  legislative 
changes,  but  the  scientific  recommendationg  ai'e 
most  interesting  and  imjxirtant.  For  example  ; 
with  reference  to  tlie  difficult  question  of  the  best 
metho«l  of  firing  shots  in  mines,  they  state  that 
**  electrical  exploding  appliances  present  very  im- 
portant advantages  from  Uie  point  of  view  of 
safety,  over  any  kind  of  fuze  which  has  to  be 
ignited  by  the  application  of  fiame  to  its  exposed 
extremity,  as  the  firiug  of  shots  by  their  means 
is  not  only  accnnjpliHhed  out  of  contact  with  air, 
but  is  also  under  nic:»st  complete  control  up  to  the 
moment  of  firing.  Tlieir  simpUcity  and  certainty 
of  action  has  Ix^en  much  increased  of  late  years, 
while  their  cost  has  been  greatly  reduced,  and 
but  little  instniction  is  now  needed  to  insure  their 
efficient  employment  by  persons  of  average  intel- 
ligence. Tlie  use  of  electrical  arrangements  for 
firing  shots  in  mines  where  the  empkiyment  of 
powder  for  blasting  Is  inadmissible  should  be  en* 
couraged  as  much  as  possible." 

Again,  they  state  that  '♦  it  has  been  shown  that 
mines  which  have  hitlierto  been  considered  free 
from  fire-damp  may  have  the  air  which  passes 
thrcaigh  them  vitiate  to  an  extent  corresponding 
to  about  two  fmr  cent  of  its  volume  of  mai«h-gaft. 
The  air  in  many  such  mines  may  probably  never 
be  entirely  free  from  explosfve  gas ;  at  all  events, 
in  the  neighl)orhood  of  freshly  cut  faces  of  coal 
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and  in  the  return  air- ways.  It  has  been  demon- 
strated in  our  experiments,  that,  when  the  atmos- 
phere contains  five  to  five  and  one-half  per  cent 
of  mar8li-gas.  it  becomes  highly  explosive.  "We 
have  even  obtained  explosions  which,  though  less 
violent,  might  be  nevertheless  destructive  of  life 
if  they  occurred,  on  the  large  scale  possible  in  a 
mine,  when  the  air  contained  only  four  per  cent 
of  marsh-gas.  It  will  tlius  be  seen  that  air  which 
would  appear  free  from  gas  if  tested  in  the  ordi- 
nary way,  may  become,  by  the  addition  of  only 
about  two  per  cent  of  marsh -gas,  capable  of 
propagating  fiame  and  causing  destruction,  while 
the  addition  of  about  three  per  cent  converts  it 
into  a  highly  explosive  mixture.  Air  which 
would  appear  quite  free  from  gas  if  examined  by 
a  lamp-flame,  may  become  explosive  when  laden 
with  fine,  dry  coal-dust.  Appliances  now  exist 
by  which  very  small  proportions  of  marsh-gas 
in  air  may  be  readily  detected,  and  which  can  be 
used  for  examining  the  atmosphere  of  a  mine. 
With  Liveing's  indicator,  gas  present  in  the  air 
can  be  estimated  with  sufficient  accuracy  for  all 
practical  purposes,  even  when  the  proportion  is  as 
low  as  one-quarter  per  cent." 

In  connection  with  this  subject,  the  suggestion, 
first  due  to  Mr.  Galloway,  that  coal-dust  alone 
suspended  in  air  might  cause  an  explosion,  is  con- 
sidered, and  an  account  is  given  of  some  care- 
fully devised  experiments  which  rather  tend  to 
confirm  this  conclusion.  The  commissioners  dis- 
cuss with  some  detail  the  means  of  removing  tliis 
dust,  and  devote  a  large  section  of  the  report  to 
the  question  of  tlie  conditions  under  whicli  blast- 
ing can  be  done  in  safety.  Considerable  space  is 
devoted  to  safety -lamiw,  and  it  is  ix)inted  out  how 
great  an  influence  tlie  velocity  of  the  air-currents 
in  the  air-passages  of  a  mine  has  on  the  safety  of 
a  lam  J).  The  electric  lamp  is  ptThajw  the  chief 
hoi)e  of  the  miner,  though  it  does  not,  like  the 
safety-lamp,  indicate  the  presence  of  gas.  Tlie 
commissioners  arrived  at  the  following  conclu- 
sions :  "that  it  is  most  imiK)rtant  that  all  miues 
should  be  carefully  examined  by  means  of  indi- 
cators capable  of  detecting  as  small  a  proportion 
as  one  per  cent  of  gas ;  such  examination  to  l)e 
made  before  the  commencement  of  each  day- 
shift,  and,  in  case  of  an  interval,  also  l)efore  the 
succeeding  sliift ;  and  that  in  all  dry  mines 
where  the  air  may  be  laden  with  coal-<hist,  and 
where  fire-ilamp  is  either  known  to  b<»  given  olf 
from  the  strata,  or  may  from  experience  be 
reasonably  suspected  to  exist,  the  secretary  of 
state  may  re(iuire  safety-lamjis  to  be  used,  unless 
the  owners  and  workmen  of  such  mines  ])rove 
to  the  satisfaction  of  a  court  of  arbitration,  to  be 
appointed    by  the    respective    parties,   that    less 


liability  to  accident  generally  will  be  inTolred 
by  the  working  of  the  mine  with  open  ligfato 
than  by  use  of  safety-lamps.  It  should  be  a 
special  instruction  to  such  court  that  the  cir- 
cumstances of  each  mine  be  taken  into  con- 
sideration." 

The  late  Prof.  John  Morris,  who  died  in  Janu- 
ary last,  had  been  engaged  for  some  time  in 
preparing  a  third  edition  of  his  invaluable 
'Catalogue  of  British  fossils.'  The  first  editioo 
was  published  in  1848,  and  the  second  in  1854. 
From  that  date  onwards,  Professor  Morris  had 
been  collecting  materials  for  a  third  edition, 
which,  unfortunately,  he  did  not  live  to  com- 
plete. But  his  manuscripts  have  been  placed  in 
the  hands  of  a  committee,  which  includes  the 
keeper  of  the  geological  department  in  the  Nat- 
ural history  museum,  the  president  of  the  Creo- 
logical  society,  and  other  well-known  geologists. 
Tliey  have  divided  up  the  work  among  seveial 
specixdists,  who  have  engaged  to  finish  their  re- 
spective parts  within  six  months ;  and  it  is  there- 
fore hoped  that  this  great  work  may  be  com- 
pleted before  very  long. 

The  publication  of  the  Challenger  volumes  is 
now  proceeding  rapidly.  No  less  than  fourteen 
reports  are  at  present  passing  through  the  press, 
and  it  is  expected  that  the  entire  series  will  be 
completed  by  the  end  of  next  March. 

The  Lumleian  lectures,  now  in  course  of  de- 
livery before  the  College  of  physicians  by  Dr.  W. 
H.  Stone,  are  attracting  unusuaUy  large  audiences. 
Their  subject  is  *  The  electrical  conditions  of  the 
human  body.'  Dr.  Stone  was  one  of  the  first  to 
call  attention  to  the  importance  of  determining 
accurately  the  physical  constants  of  the  agent 
elec*tricity  wlien  employed  in  physiological  in- 
vestigation. In  these  lectures  he  has  shown  that 
most  of  tlie  contradictory  results  obtained  by  the 
earlier  investigators  are  due  to  the  neglect  of 
this  precaution.  Tlie  enormously  high  resistance 
of  the  epidermis  was  demonstrated  :  and.  when 
this  was  eliminate<l,  the  average  resistiince  to  a 
continuous  current  from  the  ulna  at  the  wrist 
to  the  malleolus  at  the  ankle,  was  shown  to  be 
al)out  1,170  ohms,  due  allowance  being  made  for 
the  errors  caused  by  polarization,  according  to 
the  uigenioiis  method  first  devised  by  Sir  Henry 
Mance  for  the  Persian  Gulf  cables.  Some  entirely 
new  ex]K*riments  were  detailed,  and  in  ]>art  re- 
I>eated  before  the  audience,  showing  that  the 
human  body  could  be  charged  and  discharged 
like  a  st^coinlary  Imttery.  An  electromotive  force^ 
of  two  volts  was  employed,  and  curves  showing 
the  rate  of  discharge  were  exhibited.  A  dis- 
charge current  of  sixty  micro-amperes  at  finti 
under  an  electromotive  force  of  about  oneTOlt^ 
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aimk  to  forty -eight  in  five  niiriutesi  imd  rernaiiied 
at  that  for  aoioe  hours.  Ttie  resistance  offered  by 
the  bcHJIy  lo  an  induced  current  was  stated  to  be 
only  half  that  nffereti  to  a  continuous  one.  An 
poious  speculalion  was  hazarded  as  to  the  pos- 
ility  of  the  human  nervous  system  distantly 
"resembling  a  duplexed  telegraph-cable,  in  which 
a  transmitted  impuke  ia  balanced  and  inhibited 
at  the  sending'Station,  hut  unbalanced  and  ex- 
hibite^i  at  tlie  receiv^ng-fitation.  W. 

LoodODf  April  19. 

NOTES  AND  NEW8. 

The  foUovving,  in  addition  to  tboBe  given  in 
our  last  issue,  completes  the  list  of  paiiers  read  at 
tJie  National  academy  of  eciencea,  April  20  -  23  : 
Alfreti  M.  Mayer,  On  the  diathermancy  of  ehionite 
and  obsidian,  and  on  the  prmluction  of  ealores- 
ceiice  by  means  of  screens  of  ebonite  and  obsidian  ; 
On  the  coefficient  of  expansion  of  ebonite :  On  the 
determination  of  the  cubical  expansion  of  a  solid 
by  a  mfcth<:»d  which  does  not  require  calibration  of 
veeeels,  weighings,  or  linear  measure  ;  On  measures 
of  abs<ihite  radiation  ;  E,  D.  Cope,  On  the  geology 
of  tbe  I'oginn  near  Zacualtijjan,  Hidalgo,  Mexico  ; 
Edward  tS,  Morse,  On  ancient  and  modern  methods 
tif  orrow  release :  Tl^eo.  Gill,  The  ordinal  and 
er-ordinal  gi'oufws  of  fishes ;  H.  A.   Rowland, 

I  the  absolute  and  relative  wave-lengths  of  the 
lines  of  the  solar  spectrum :  Wolcott  Gibbs, 
Flatinous  com{x>imds  as  additive  molecules ;  Ira 
Remsen,  Influence  of  magnetism  on  chemical 
action  ;  A.  Graham  Bell,  Upon  the  deaf  and  dumb 
of  Martha's  Vineyard  (continuation  of  re-seareh 
relating  to  the  ancestry  of  the  deaf) ;  S.  P.  Lang- 
ley,  On  the  inAisible  spectra;  G.  F.  Beiker. 
Cretaeetius  metamorphic  rocks  of  California  (by 
iavitation) :  Ogden  N,  Rood,  On  color  contrast ; 
Charles  D.  Walcott,  Classification  of  the  Cam- 
brian system  of  North  America  (by  invitation) ; 
A.  W.  Wright,  Crystallization  of  platinum  by 
meiOns  of  the  electric  discharge  in  ihicuo  ;  W.  K. 
Brooks,  The  Stomatopo<la  of  the  Challenger  col- 
lection ;  Budding  in  the  Tunicata  ;  A.  W.  Wright, 
Effect  of  magnetization  on  the  electrical  resist- 
*  of  metals;  R.  E.  Peary,  U.S.N.,  On  a  pro- 
expedition  into  the  interior  of  Greenland. 

LETTERS  TO  THE  EDITOR, 
Science  at  Cornell. 

My  atteotioti  bas  been  called  to  the  eontmanication 
vtgiied  *  H,  N/  in  Scieiu^f  for  April  16,  and  I  beg 
for  m  little  npaec  in  wlui?h  to  point  out  one  or  two 
errori  into  wV>"^^  ^i  "   writer  bas  fallen. 

I  tkall  not  '  deal  with  the  swarminfr  mia- 

•iat«meat«  an  rations  of  the  letter.     These, 

■Itbough  invitjug  g^uie,  are  comparntiirely  nnim- 
portADt.  But  tli«  fandamental  idea  of  tbe  writer  is 
not  without  importancef  and  therefore  ahould  not 


pass  unnoticed.  That  idea  is  dinsible  into  two  parts. 
The  first  i»,  that  Cornell  university,  in  developing  its. 
n on- technical  side,  is  doing  violence  to  the  funda- 
mental law  and  charter  of  the  inntitution  :  and  the 
second  is,  that,  in  so  doing,  *  the  successor  of  Andrew 
D.  White '  is  reversing  the  traditious  and  former 
policy  of  the  university,  *' Where,*'  exclaims  the 
writer,  **  are  the  traditions  and  the  law  and  charter 
of  Corneil  f "     Let  us  Be«. 

First,  The  fundamental  law  declares  its  purpose  in 
the  words,  *Sn  order  to  promote  the  liberal  and 
practical  education  of  the  industrial  classes  in  tbe 
several  pur^ruits  and  professions  of  life/^  To  ac- 
complish this  declared  purpose,  which,  it  will  be 
seen,  is  of  the  broadest  possible  character,  tbe  law 
required  "  tbe  endowment,  support,  and  maintenance 
of  at  least  one  college  where  the  leading  object  shall 
be,  without  excluding  other  seieutilic  and  classical 
studies,  and  including  military  tactics,  to  teach  such 
brancaes  of  teaming  as  are  related  to  agriculture 
and  the  mechanic  arts."  How  this  shall  be  done  is 
explained  in  the  clause,  "in  such  manner  as  the 
legislatures  of  the  states  shall  respectively  prescribe," 

Here  we  see,  in  the  languai^e  of  the  law  itself,  a 
purpose  that  is  clearly  unmistakable.  It  includes  not 
simply  agriculture  and  the  mechanic  art«,  hnt  *  other 
scientific  and  classical  studiefi,'  *  military  tactirs,' 
and  *  the  several  pursuits  and  professions  of  hfe.' 
Furthermore,  these  provisions  shall  be  carried  out 
in  such  a  way  as  the  legishitures  of  the  states  may 
severally  prescribe.  So  much  for  the  fundamental 
law. 

Second,  The  charter  of  the  university,  after  re- 
peating the  provisions  of  the  fundamental  law^  and 
doubtless  in  view  of  the  very  large  gift  of  .Mr.  Cor- 
nell, adds  the  following  sentence:  ^' But  such  other 
branches  of  science  and  knowledge  may  be  em- 
braced in  the  plan  of  instruction  and  investigation, 
pertaining  to  the  universityj  as  the  tfusti^vs  may  ifeem 
useful  and  proper."  In  other  words,  the  trustees 
are  left  by  tbe  charter  to  determine  precisely  what 
branches  of  science  and  knowledge  shall  be  embraced 
in  the  plan  of  instruction,  after  those  specifically  pro- 
vided for  have  been  established  and  duly  equipped. 

Third,  Now  as  to  traditions.  As  soon  as  the 
trust/ees  named  in  the  charter  came  together,  the 
first  thing  to  be  done  was  to  determine  upon  a  plan 
of  organization.  A  committee  for  that  purpose  was 
appomted,  of  which  Andrew  D.  White  was  chair- 
man. On  tbe  21st  of  October,  1866,  he  presented 
his  famous  report.  In  the  very  first  part  of  it,  un- 
der the  head  of  '  Fundameutal  plan  of  instruction,* 
he  argues  the  very  question  which  lies  at  the  bottom 
of  *H.  N.'s '  grievance.  He  is  of  opinion  that  the 
fundamental  law  justifies  the  establiahment  of  all 
the  departments  of  a  true  university.  But,  even  if 
it  did  not,  he  finds  unmistcdcable  warrant  in  the  pro- 
Tisioas  of  the  charter.  In  order  that  there  may  be 
no  possible  misunderstanding  of  President  White's 
▼lews,  I  qnote  a  single  sentence  from  p.  4  of  the  re- 
port :  * '  Even  if  it  should  be  claimed  that  the  whole 
effort  of  the  trustees  ought  to  be  devoted  to  agricul- 
ture and  the  mechanic  arts  alone;  even  if  we  were 
to  construe  away  tbe  phiin  words  of  the  original  act 
of  congress,  which  speaks  of  ^  other  scientific  and 
elaxsical  branches  '  as  |>art  of  the  object  of  the  gov- 
ernment grant  of  lands.  —  still  the  oft-repeated 
declaration  of  our  founder,  that  he  *  wishes  to  make 
such  provision  that  every  person  can  find  opportunity 
here  to  pursue  any  study  he  desires/  would  be  our 
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sufficient  warrant  in  using  at  least  his  muniBcent 
Kift  in  supplementing  the  special  instruction  with 
general  inntruction,  and  rounding  it  out  into  the  pro- 
portions of  a  univervity.*' 

Now,  prooeo<iing  on  thin  theory,  under  the  head 
of  '  Organization.'  ProHident  White  gives  a  lint  of  the 
departments  which  he  thinks  ought  to  lie  established. 
Conspicuous  in  this  lint,  on  p.  5  of  the  report,  is  the 
department  of  uuHlicine  and  Hurgery,  and  the  de- 
partment of  law.  Th«»n  on  p.  lU  of  the  dame  report 
I  find,  in  the  lint  of  profesMors,  the  ap|>oiiitment  of 
whom  he  recommends,  —  a  *  pn^fessor  of  munici))al 
law.' and  a  *pn>feasor  of  (*onMtitutional  law.'  For 
the  pur|H>iies  of  this  presentation  it  is.  of  course, 
needless  to  8)H>ak  of  the  other  departments  contem- 
plateil  in  the  plan  of  organisation. 

Now,  I  have  read  all  the  s)HHH.*hes,  and  1  l)elieve 
all  the  roiKtrts,  of  Prt»sident  White  :  and  I  Mievo 
there  is  not  a  imssage  in  one  of  them,  from  first  to 
last,  that  ctuitradiots,  either  in  letter  or  in  spirit, 
the  dvH'trine  here  set  forth.  1  will  gi>  further,  and 
say  that  through  them  all  is  to  Ih«  seen  the  same 
spint  as  that  manifesttnl  in  the  *  plan  of  orcaniia- 
tion/  This  is  my  answer  to  '  H.  N.'s  *  grandiliK|uent 
inquiry.  "  Wher«»  are  the  traditions  and  the  law  and 
charter  of  Cornell  J  " 

It  has  never  Iven  olaime«l.  and  is  not  now  claimed, 
that  the  t«vhnu*al  dei»artnient»  are  of  *«Hvndar>*  im- 
IvrtAnco  :  but.  as  I  asserte^l  in  my  address  at  New 
York.  I  hold  that  tlu^jte  de|^rtments  have  now  s\^  far 
heen  prN^vi.Ksi  fK>r.  that  the  time  has  arrives)  when 
a:t«'«::.^*.\  should  Iv  calle\l  to  ihe  nce\ls  of  other  dt>- 
I^Ar::i'.or.ts.  I  do  not  mean  by  this  that  the  uui- 
v^r>:!y  is  to  o<^se  il*  appi\"»priations  for  the  technical 
s.-h>.  .<  S-."  far  as  1  kn.^w.  it  has  no  su**h  intention. 
I*h:>.  ■.:*..u'xxi.  may  f*irly  be  inferrxsi  fr^nn  the  fact 
:ha:  a:  the  ;' resent  m«Hnent  the  trust<K»s  are  takinc 
*.::':■:<  fr  :he  '.nv.«evi:.^te  orev*!ion  of  an  a!urli«  buiM- 
-.rc  :r  trt*  vi»:*r:r.:*rv  do:>*r::v.ent.  .ind  to  ad«i  f^xir 

We   #h*^I   do 


;seum. 

.  '.'Ut  't  i*  v.k'! 

\v:\\\  :ht'  a.-v.v::-t»>  of 

.*:  th.^e  :*.'.t<Tts:s. 


i>-  ?-.. 


SI",. 

: :. r .•■■;.*:  .1 .  u :  •  :>  '* : *: v  r  \ 

N     -^  V  "..■.:.  r.  >  tAf.v.jC   v*a**e  *:  v".  *•.■.;•'.'      v';-.  :r.# 

a-.  .   :     :  :--*:    :>  .Tsritfr  .s  -.v.  .-^viv.- 


r «-  r  i  .a :   a* :  r^^icj^y 

^r«;.     I*.         S.-.I  -     A.  ~.   •■      .:   :.>  ..*  »^  -"?'  "Tl-r.-^ 

.:  ■:•:  '.^\r^-:.-i-     :     ^'.^  r :  t  7^ -^  ••■->•■::  *:  :».-■'.•  :^.- 
Vj       .'i.  ■■     »  *B^  ^  ■    >.."«-.«.••.'■;   ^.  r:  '.'■;z'.:  .:■«.     • -i;^ 

~  ;  :■.  .-^v.      *.  ri.  »:  ■ -•  :  •:.    T'   :v  tcw   •     :  ."i.  »:.'.'  .- 


appropriation  of  other  people's  language,  which  is 
the  foundation  of  the  charge.  In  preparing  for 
lectures  to  college  classes  and  to  popular  audiences. 
I  collect  all  the  material  I  can  find,  and,  in  speakiiiii:. 
use  it  liberally.  Of  course,  I  indicate  in  a  genersl 
way  my  obligations  and  sources  of  information ;  bat 
it  is  quite  impossible,  while  speaking,  to  point  out 
every  place  where  I  am  using  langniage  suggested 
by  my  reading.  In  fact,  not  having  the  matter 
written  out,  it  is  not  possible  (for  me  at  lecMt)  to  qoote 
accurately  the  words  of  my  authority :  and. 
after  a  few  repetitions  of  the  lecture,  the  ^uon 
quotations  become  modi6ed  by  chsmges  that  make 
them  conform  to  my  usual  forms  nf  expression,  snd 
render  them,  so  far  as  consciousness  is  concerned, 
quite  as  much  my  own  as  any  other  part  of  the 
lecture.  At  the  same  time  they  would  be  quite 
recognizable  bv  one  familiar  with  the  ori»dnal. 

Now,  in  malkiui;  a  bo.-^k  upon  the  subject  upon 
which  one  has  been  lecturing,  he  will  inevitably 
write  pretty  nearly  w*hat  he  would  say  if  standing 
Iwfore  an  audience',  and  in  this  way  will  quote,  un- 
consciouftly  and  more  or  less  inaccurately,  passages  of 
ct^nsiderable  length  from  the  works  he  used  in  his 
original  lecture-preparation.  The  only  way  I  know 
of  to  di>  justice  in  the  matter,  is  first  to  put  into  the 
preface  of  the  book  a  full  general  acknowledg- 
ment of  obligations,  and  then  to  go  over  the  manu- 
script, lecture-notes  in  hand,  hunting  up  and  mark- 
iui?  all  these  uncmsoious  quotations,  and  restoriof 
them  to  their  orijsinal  form. 

Dr.  Ball  seems  to  hare  failed  in  doinf  this  thor 
oughly.  and  hence,  no  doubt,  the  oversights  which 
have  *le<i  to  the  chanre  of  cuilnly  disguised  plagia- 
rism. I  am  sure  he  meant  no  wrone.  and  I  sm 
creatly  vv^mplimenred  and  flattered  by  his  approvsl 
and  use  of  mv  work.  C  A.  YotrxG. 

As  Sir  R^lvr:  Fa'!  is  on  the  -"ther  side  of  the 
.\tlart:.\  I  deem  i:  pr.'wr  to  say  that  be  has  sati^ 
I  a**t Ti* y  f  X V  -4 :  r  t-  i  : he  o: ro  jnisian o**  alhz  ie«i  to  in 
the  *as:  v.u::::-*r  *:  >. ;:  ..-^  Alth  ^u*ra  this  exylans- 
t'..T.  ^r'.y  re:-r*  :.  :~e  .v:  yi-c  ^f  passages  from  my 
'F.^r-Ur  .v*:r:::  r.-.v."  I  livr  s:  ^i:-rt  that  hi*  re- 
:v.4rk*  «  .-.:' .:  ai  v  y  -.  cua'y  ::  -.he  v'I.>«<e  iiarallelisni  of 
VAssssces  ■.::  ?.:<  ":■•'£.  a:::  ir  Fr  fr-s-.T  Yocn^'s  trea- 
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th«  datij^er  has  heen  exaggerated.**    So 
fri»uj  k>em|^  the  case,  and  so  jfrreat  is  the 
T,  that  T  b**ir  i^pwe  for  the  preseutation  of 
The    i  *    r^>   cause  of  th©   present 

III  wa^4  lublished  id  tbe  Boston 

L  10,  ja  ^^  M.>  li  1  i^&ve  a  detailed  accounti 
our  own  house  due  to  arsenic  in  the 
And  involvivg  qU  the  niemben?  of  the 
Siac«*  that  time  many  persona  have  pub- 
\i\nr  aoenuntB  in  the  Boston  papers.  Ab- 
two  such  letters  appeared  in  the 
f  March  2  and  12.  fourteen  of  the 
■nnj}^  IT]  the  B>>ston  Hrrahl  of  March  2  ; 
i  four  hearingia  given  by  the  public  health 
to  the  petitioner*  a  m^a  of  evidence  was 
which  must  have  convinced  any  unpreju- 
«3.  The  committee  have  not  yet  made  their 
the  lei^ialature,  but  it  is  expect-e<l  that  they 
do  so.  The  atateroeut  has  aireaay  been 
in  tbe  Boston  papers,  that  the  committee 
Drnend  legislation,  and  it  would  be  a  matter 
aurprt^e  if  they  should  do  otherwise,  —  a 
^veu  to  thoie   who  are   tryinsr  to  defeat 

also  adds,  '*Prof,  C.  F.  Chandler  teati- 
frora  careful  experiment!^,  under  no  con* 
>uld  arsenical  poisoning  occur  through 
arseniuretted  hydrogen  from  walt> paper, 
the  only  source  of  Hanger  would  be  from 
lone/'  In  point  of  fact.  Professor  Chandler  s 
was  much  atrouRer  than  this.  He  not  only 
,t  he  beUeved  the  generation  of  arseniuret- 
Ogen  from  araenical  wall-papers  to  be  tm- 
but  he  also  satd  of  this  gas  that  he  cou- 
m  small  iinantity  comparatively  harmless.* 
legislation,  for  which  those  of  us  who  have 
Vere  asking,  he  said  that  he  was  *  not  in 
my  iaw  on  the  subject  ^  ^  that  personally  he 
afraid  of  arsenical  wall-paper  under  any 
nces,  with  any  quantity  ; '  and  that  he  con- 
^e  evidence  of  persons  who  auppoee  that 
^  suffered  from  wallpaper  poison  to  be  "  of 
lue/  He  also  said  that  some  years  ago 
the  whole  subject  of  dangers  from 
papers,  *  and  concluded  that  there  was 
while  hia  conviction  that  the  gene  ra- 
tted hydrogen  from  arsenical  wall- 
ible  w&H  based  on  ex(.)erimente  made 
idents  in  hh  laboratory  six  years  ago. 
thoetseatial  points  involved  in  the  inves- 
petition  ia  aupnorted  by  the  best  chemi- 
m  in  Harvard  university,  by  some  of  the 
al  opinion  in  Massachusetts,  and  by  a  body 
from  actual  sufferers  unimpeachable  and 
lie.  But  I  desire  specially  to  call  atten- 
fact  that  Prof  easor  Chandler  himi^eU  gives 
pp<irt  to  the  petition <  As  one  of  the  origi- 
of  JohnaoD^s  *  Universal  cyclopaedia,'  and 
active  editors  in  the  revision  now  going 
e  press,  Professor  Chandler  publishes  in 
>w  York,  1886) ao  article  on  arsenious  oxide, 
,e  calls  attention  to  the  danger  from  arseui- 
His  language  is.  ''Beceut  inquiry  would 
16  belief  that  room^  covered  with  paper 
thitj  green  arseuite  of  copper  are  detri- 
,1th,  from  the  readiness  with  which 
lies  of  the  poisonous  pigment  are  de- 
the  %vall4  by  tbe  slightest  friction,  are 
Ihrrjugh  the  room,  and  ultimately  pass 
im*!  system.     It  is  also  said  that  arseoiu- 


retted  hydrosren  (H^As),  a  very  poisonous  gas,  is 
generated  in  damp  weather.*' 

True,  this  language  was  first  written  for  an  earlier 
edition ;  but  inasmuch  as  no  expense  was  spared  in 
the  revision  (see  publisher's  announcement),  and  in- 
asmuch as  Professor  Cbaiidler  was  one  of  the  re- 
visers, tbe  lantruage  may  be  taken  as  the  utterance 
of  all  that  Professor  Chandler  considered  it  worth 
while  to  say  at  the  time  when  the  new  volnme  was 
published.  "  I  have  called  this  article  an  *  indirect 
support'  to  our  petition,  because,  although  the  writer 
does  not  squarely  state  an  opinion  of  his  own,  yet  bis 
language  undoubtedly  makes  the  impression  that  he 
considers  tbe  subject  an  important  one, — one,  indeed, 
which  he  has  not  investigated,  and  on  which  he 
therefore  has  not  formed  an  opinion,  but  important 
enough  to  call  attention  to  tbe  danger. 

It  is  also  interetsting  to  observe  that  one  of  the 
authorities  whom  Professor  Chandler  quotes  against 
the  theory  that  arseniuretted  hydrogen  escapes  from 
arsenical  wall-papers  has  subsequently  changed  his 
opiuion.  I  refer  to  Watts's  '  Dictionary  uf  chemistry.* 
So  far  as  I  have  been  able  to  learn,  the  last  expres*- 
sion  of  Dr.  Watts  on  the  subject  in  hand  is  found  in 
the  third  supplemeut,  which  is  voL  viii.  of  the  whole 
work,  in  part  i.  p.  122  (London,  1879).  There  we 
read,  "  Araenie  in  the  air  of  rooms.  — From  experi- 
ments by  H.  Fleck  {Zeitschr  far  hiologie,  viii,  444), 
it  appears  that  tbe  air  of  rooms,  the  carpets  or  wall- 
papers of  which  are  colored  with  Schweiiifurth  green, 
often  contains  arseniuretted  hydrogen,  produced  by 
tbe  action  of  moisture  ^nd  organic  matter  on  the 
arsenical  pigment.  The  size,  starch,  paste,  etc,  u»ed 
in  hanging  tbe  paper,  appear  to  be  especially  active 
in  this  respect." 

Also  another  authority,  whose  opinion  of  1S63 
Professor  Chandler  quotes  against  our  petition,  has 
long  since  given  up  that  opinion.  I  refer  to  Dr.  Hoflf- 
man  of  Berlin.  Dr.  Hoffman  was  one  of  the  scientific 
men  summoned  a  few  years  ago  to  airl  the  German 
royal  sanitary  commission  in  investigating  the 
dangers  from  arsenic  in  objects  of  domestic  use. 
Dr.  Hoffmanns  present  opinion  is  seen  in  the  report 
of  the  commission,  which  resulted  in  a  stringent  law 
in  Germany.  The  lan^'uage  bearing  on  this  subject 
is  as  follows:  ** Wall-papers  are  deserving  special 
attention,  and  also  window-curtains,  which  fre- 
quently contain  large  amounts  of  arsenic.  The  in- 
jurious action  of  this  is  not  only  through  the  lading 
of  the  atmosphere  with  arsenical  dust,  but  also  from 
the  continued  formation  of  arseniuretted  hydrogen, 
a  gas  extremely  dangerous  to  health.*^ 

I  am  happy  to  state  that  the  public  health  com- 
mittee of  the  Massachusetts  legislature  have  ordered 
the  publication  of  the  stenographic  report  of  the 
bearings  jriven  on  this  subject,  and  this  document 
cannot  fail  to  tie  of  value  to  the  legislative  commit- 
tees of  other  states  or  of  congress  when  the  enor- 
mity of  the  arsenic  evil  shall  become  more  widely 
known.  D.  G.  Lyoh. 

Cambridge,  ModS.,  ApHt  U, 


Od  two  plates  of  stratig^raphical  sections  of  the 

Taconic  ranges  by  Prof.  James  Hall. 

In  an  article  in  the  number  for  April,  1886,  of  The 
Atnerican  journal  of  ncirnce^  entitled  '  On  lower 
Silurian  fossils  from  a  limestone  of  the  original 
Taconic  of  Emmons,*  on  p.  247,  the  author  speaks  of 
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a  '  ii>o8t  wel«^ome  odclition/  to  tb©  stratigraphy  of  the 
Taconic  raofce,  of  two  plates  of  ^trati^raphical  sec- 
tions •  by  Professor  Hall,  *  prepared  by  hira  forty  to 
forty-fire  years  since/ 

Those  tvro  plates,  or  rather  five  platej;,  for  that  is 
their  exact  nomber,  were  freely  distributed  by  Pro- 
fessor Hall  as  far  back  as  LyelPs  second  visit  to 
Anoericfi,  lH4»'i'-46,  and  are  well  known  on  both  sidea 
of  the  Atlantic. 

Profesflor  Emcnony  refers  to  them  in  one  of  his 
letters,  dated  Raleigh,  N.C.,  Dec.  28,  1860,  of  which 
I  piibtished  an  extract  in  *  The  Tacocic  sy^tejn  and 
ita  position  iu  stratiii^raphic  geology  '  (Proc.  Ajnier. 
acad.  arU  and  ncicncts^  vol,  xii,  p.  128,  Cambridge, 
1885),  afi  follows  :  "  You  are  aware  that  [Professor] 
H&U  prepared  five  long  sheets  of  sections  illustrating' 
his  viowif,  and  which  extended  from  the  Helderberg 
to  the  Connecticut  Kiver,  and  from  the  Lake  Cham- 
plain  to  the  Connecticut  valley.  ,  .  .  They  were  de- 
signed to  sustain  hia  peculiar  views.  I  have  copies, 
and  I  wish  you  had  them.  They  are  curiosities  in 
their  n^ay." 

It  is  evident  that  the  views  entertained  bv  Profes- 
sor Hall,  contesting'  the  conclusions  of  Dr.  Emmons, 
have  been  placed  before  geologists  in  the  United 
States,  Canada,  and  Europe  since  the  appearance 
of  *  The  Tftconic  system  ^  in  1842. 

JUI.E8   U.ABCOU, 
Cambridge,  Mass.,  April  Jt8. 


A  carnivorous  butterfly  larva. 

One  of  the  most  interesting-  of  our  butterflies  is 
that  known  as  Fenesiea  tarquinius,  —  a  unique  iy- 
cinid  havings  the  wings  above  brown  black  in  color, 
with  conspicuous  orange  markings  both  on  primaries 
and  secondaries.  It  has  a  wide  geographical  range, 
occurring  very  generally  over  North  America,  as 
also  in  Asia. 

Etonovan,  in  his  *  Int^ects  of  India  *  (pL  xliv.  fig.  1), 
illustrates  the  butt^^rfly  rather  poorly,  but  says  noth- 
ing about  the  larva ;  Boisduval  and  LeConte  {HisL 
des  Up.  H  des  chen,  de  VAmer,  Sept.^  p,  128,  pi.  37) 
figure  the  larva,  pupa,  and  imago  under  the  name  of 
PolyomujBtus  crataegi.  and  simply  quote  Abbot  as 
stating  that  the  larva  lives  in  several  species  of  Cra- 
taegus ;  Scudder  (Proe,  Essex  inst,  iii.  p.  1G3,  18621 
treats  of  it  under  the  name  of  Polyommatus  porsenna 
{Syn,  list  of  Amer.  rurahs,  Bull.  Buff.  soc.  nat.  hii»t ., 
iii.  p.  129,  May,  1876),  giving  the  food-plants  of  the 
larva  as  Alnus,  Ribesia,  Vaccinium,  and  Viburnum 
(later,  in  the  Amerimn.  naturalist  for  August,  18(J9, 
ha  ^ves  the  food-plaut«  as  follows,  —  *  probably 
arrow-wood,  elder,  and  hawthorn^);  Grote  (Trtins. 
Ame)\  ent.  50c.,  ii.  p,  307)  first  proposetl  the  generic 
name  of  Fenesiea,  but  says  nothing  about  its  larval 
history  ;  Strecker  (Buff,  and  moths,  etc.  ^Diumaa, 
p.  103)  repeats  simply  from  Scudder  ;  while  William 
H.  Edwards,  in  hJa  admirable  life-hij?tories  of  butter- 
flies, has  not,  so  far,  treated  of  thiH  particular  species. 
In  short,  so  far  as  the  published  records  go,  it  has 
been  generally  assumed  that  the  larva  feeds  upon  the 
plants  named. 

The  object  of  this  brief  communication  is  to  show 
that  in  this  larva  we  have  one  that  is  truly  caroivo- 
rous, — a  fact  which  is  extremely  interesting,  because, 
so  far  as  I  can  find,  there  is  not  another  recorded 
carnivorous  butterfly  larva  ;  and  Mr.  Scudder^  who 
has  given  great  attention  to  the  butterflies,  writes  me 
in  a  recent  letter,  in  reply  to  an  i»<|uiry  on  this  point, 


that  be  cannot  rei^iill  any  mention  of  such. 
number  of  heterocerous  larvae  atis  known  to 
nivorous  by  exception,  and   not  a   few  are 
rule.     These  are  chiefly  found  among  pyraEis 
it  is  not  necesFQry,  for  my  present  purpose, 
to  the  cases  in  detail. 

For  some  yearn,  now,  I  have  been  si 
remarkable  life-habits  of  liae  Apfaididae, -«■ 
oially  of  some  of  the  gall-making  and  livf 
species  of  Pemphiginae. 

In  collecting  material  and  makmif  obtenmti 
have  been  assisted  by  Mr.  Tb.  Pergande, 
on  a  number  of  occasions  since  1880,  found  thm 
of  this  Fenesiea  associated  with  various  p3ad 
Among  the  si^ecies  with  which  it  has  been  thoa 
associated  are  Pemphigus  fraxtnifolii  Riley, 
curls  the  leaves  of  Fraxinus  ;  Schizoneura  U 
Fitch,  w*hich  crowds  upon  the  branches  of 
and  Pemphigus  imbricator  Fitch,  which  coi 
in  large  masses  on  Fagus.  All  these  species  pi 
much  flocculent  and  saccharine  matter. 

The  frequency  with  whii^^-  *^—  Hrva  wai 
among  these  plant  Hce  just  -uspictOD 

feeds  upon  them  or  denve^  1  ram  thsi 

up  to   1885  the  presumption   was  that  it   bei 
from  the  secretions  of  the  plant- lice  mthpr  thsa 
the  insects  themselves.     Last  fall,  ho 
gande  obtained  abundant  evidence  th 
larva  artuall}  feeds  upon  the  aphididt. 
it  worth  while  to  crII  att.ention  to  this 
of  the  carnivorous  habits  of  the  speciaab 
different  species  of  plant -lice  are  the  noi 
this  larva,  is  rendered  more  than  prof 
following  reasons  :  — 

1.  Attempts  to  feed  the  larva  upon  the  leave 
which  it  was  found  have  proved  futile,  the 
perishiog  rather  than  feeti  upon  tbem. 

2.  The  food-plants  given  by  the  authontii 
such  as  are  well  known  to  harbor  plant-lice. 

8.  Mr.  Scudder's  authorities,  as  he  iofoniu 
were  picked  up  here  and  there  ;  and  one  of  th^ 
alder,  which  he  recalls,  *  found  it  more  eommofl 
a  limb  among  plant  lice.* 

4,  J^Ir.  Otto  Lugger  has  frequently  observe 
larva  around  Baltimore  among  Pemphigus  imta 
on  beech,  but  never  disassociated  from  the  lice 
Judge  Lawrence  Johnson  also  found  it  in  Qonnfl 
with  the  same  species  around  Shrevepoi^^H 
fall,  and  surmised  that  it  might  feed  upon  tll^^^ 
guH  ;  but  neither  of  these  observers  were  a  We ' 
positive  proof  of  the  fact.  C.  V.  Rfl 


nor^^^H 
oboSH 


Combined  aerial  and  aquatic  resptratto 

In  investigating  combined  aerial  and  aquatfe  r 
tion  in  vertebrates,  the  following  questions  ha' 
sen  ted  themselves   for   solution,  —  questioni^ 
so  far  a«i  we  have  been  able  to  n>cprtfiTti 
been  previously  answered  by  ph'  — 

1,  Is  the  aerial  part  of  the  re-^i  k(« 
animals  with  an  exclusively  aerw 

2.  Is  the  aquatic  part  of  the  r 
of  animals  with  an  exclusively  B4.1..L*.    ,  ^.^ ., .. 

In  answer  to  theee  questions,  we  offer  the 
ing  facts  and  conclusion  :  — 

1.  Observations  upon  the  aquatic  resptratj 
soft-shelled  turtles  (^ciVno^,  vi.  p.  255  ;  and  i 
n/if,,  1888,  p.  233)  showed  that  the  air  tak*n 
the  lungs  of  a  turtle  that  had  been  immensed  1 
hours,  had  been  almost  completely  deprived 
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but  a  truce  of  clirbon  dioxide  bad 

Ici  it.     The  water  in  which  it  had  been 

had   received,  however,  a  much   (greater 

*l)Oii  dioxide    than    couJil    have   been 

free  oxygen  taken  from  the  water. 

placed  in  a  J4r  partly  6Ued  with 

berrnetically  closed.   After  several 

ttDalyzed,  and  the  free  ftases  in  the 

led.      These   detormi nations   showed 

of  the  oxytr^o  conmuTiied  came  from 

til  one  tt>ntb   from   the  water ;    while,  of 

dioxide  produced  durinft  the  experiment, 

ntained  three  tenths,  and  the  water  seven 

'  that  the  carbon  dioxide  ((iven  off  by  the 
5  tho  air  mi}<bt  not  be  al>9orl>ed  by  the 
njir  the  experiment,  a  layer  of  olive  oil  aix 
I  thick  was  put  upon  the  water 
9  found  by  careful  and  repeated  observa- 
T  perfectly  natural  conditions,  that  frogs 
iitber  (so-called  *  winter  frog»  *),  in  water 
C  ,  remain  with  their  heads  abrjve  the 
Mrn  one  tenth  to  one- half  the  time,  and 
re  fK..  ^iirf«.-©  carry  on  from  eight  to 
(7  1  (ler  minute  ;  shovrin^^  that, 

ra)  <  -,  the  respiration  of  *  winter 

lot  entirely  or  almost  entirely  carried  on 
by  the   ftkin,  as  is   commonly   supposed 
Martin). 

results  obtained   by  Moreau  and   otben, 
tory  function  of  the  air-bladder  of 
and  those  of  Wilder,  on  the  respira- 
(th©  mudUsh),  are  in  gt?neral  accord 
■Stated  for  turtles  and  tadpoles. 
seem  to  us  to  justify  the  conclusion 
^»»e»piratory   ^as-intei-changfe   in   combined 
aquatic  respiration  does  not  conform  to 
ninf  either  exclusively  aerial  or  ex- 
ic  respiration,    but    that,    whenever 
^aqnatic  respirations  are  combined  in  an 
the  aerial  part  of  the  respiration  is  principal- 
ly oxygen,  and  the  aquatic  part  to  got^nd 
dioxide,  S.  H.  and  3.  P.  Oaoe. 

K,  Cornell  aalv., 
prU  lA. 


respiratory    moveinents     of    adult 
amphibia  under  water. 

in^  adult  amphibia  for  possible  respira- 
iments  under  water,  we  have  found  that 
Don  newt  (Diemlctylus  viridescens)  so 
In  lakes  and  ponds,  and  which  \^  known  to 
luDtarily  a  long  time  under  water,  carries 
^nder  water,  rhythmical  pharyngeal  rnove- 
wt  precisely  like  those  of  the  soft-shelled 
,od,  as  in  the  turtles,  these  movements 
w  of  water  into  and  out  of  the  mouth  and 

pptohranchus  fV     -   --is)   has   also    been 
raw  wat'^^r  ir>t  Ji,  and  to  expel  it, 

Jeast,  through  l.j.  j  ..„.  lent  gill-Essures. 
a  we  know,  these  facts  have  not  been  pub- 
We  would  be  glad  to  know  if  these 
have  been  previously  made  on  Di- 
and  Cryptobrauchus,  and  if  Kimilar  pharyn- 
tments  under  water  have  been  described 
adult  amphibia.  S.  H,  and  S.  P,  Gaos. 
>.,  OonieK  uuiv.,  April  ^. 


The  germination  of  pond-Uly  fteeds. 

In  the  Isaue  of  Science,  March  21,  1884,  there  ap- 
peared a  cH>uditional  offer  of  seeds  of  the  Nymphea 
(KJnrata,  obtained  by  me  in  the  fall  of  l?iJS9,  the 
growth  of  that  year.  Many  of  the  .^ee^ls  at  this 
time  were  germinating ;  some  had  developed  the 
second  leaf.  There  was  a  marked  difference  in 
color  ;  the  variations  were,  in  ahades  of  red,  from 
blood-red  t<>  light  pink,  from  dark  blue-green  to  tight 
yellow  green,  and  from  a  dark  hvonz^  to  a  light 
salmon.  It  seemed  to  me,  with  varying  and  suitable 
culture,  new  varieties  might  be  obtained,  as  the  seodn 
are  not  always  to  be  had^  and  the  method  of  ger- 
mination is  not  a  matter  of  every-day  observation. 
A  number  of  applications  were  received,  hut  1  have 
not  heard  from  any  one,  of  successful  culture,  nor 
whether  all  or  any  of  the  seeds  germinated.  A  suc- 
cession of  germinations  gave  me  new  plants  to  take 
the  place  of  thf>se  destroyed  by  Unios,  ferments,  or 
fungi«  The  seed  were  kept  under  water,  on  s^and. 
exposed  to  a  north  light,  or  that  reflected  from  the 
brick  houses  on  the  north  side  of  the  street,  fifty  feet 
distant. 

In  June^  1855,  I  removed  from  the  water  all  light 
aeod,  and  those  that  were  softened,  as  well  as  all  on 
which  fungoid  growths  had  app^^ared,  and  placed  the 
vessel  in  an  open  space  where  it  had  vertical  lijvhtf 
and  from  the  sun,  for  an  hour  between  eleven  and 
twelve  in  the  morning  in  clear  weather.  A  half 
doxen  now  plants  appeared  in  August,  as  the  result 
of  the  cbarikce.  When  the  cold  weather  came  in  the 
fall,  1  restored  them  to  their  old  position  in  the  north 
light,  slightly  obscured  by  ferns,  Zygodium  (tcan- 
dens  and  Pteris  sernilata.  About  last  Christ- 
mas I  observed  a  new  plant  that  had  germinated 
since  being  brought  in  in  the  fall.  This  plant  was 
removed  to  some  submerged  soil  in  another  vessel, 
where  it  is  now  putting  forth  its  fourth  leaf.  In 
February  another  seed  germinated  ;  and,  since  the 
20th  of  March,  three  others  have  begun  to  grow* 
The  last  on©  was  observed  on  the  3d  of  April.  Tber« 
are  a  few  more  very  heavy  seed  in  the  water.  The 
first  plants  from  these  seed  that  germinated  early  in 
1884  —  beginning  in  January  —  were  pecuh'ar  in  the 
length  of  the  intern  odea,  all  being  very  long,  some 
over  an  inch  ;  and  the  ^eeds»  before  germination,  were 
very  light,  and  quite  variable  in  color,  but  not  as 
much  so  as  the  foliage. 

The  germinations  of  1885  have  shorter  internodee, 
smaller  leaves,  of  an  even  green  color,  whilst  other 
germinatioDs  of  this  year  have  the  intemode  reduced 
to  a  minimum ;  the  leaves  seem  to  start  from  the 
very  dense  and  dark  seed  ;  and  the  foliage  is  variable 
in  size  and  color,  but  mostly  in  hght  shades  of  broojie 
—  salmon  —  with  shades  of  pink. 

The  seeds  varied  in  their  development  when  taken 
from  the  pond  in  which  they  grew. 

Some  of  the  plants  had  just  begun  to  coil  the 
flower-stem  by  which  to  draw  the  seed  down  to  the 
bottom  of  the  pond  ;  one  had  finished  coiling,  and  the 
seed-vessel  was  in  the  mud  ;  otliers  were  midway  bt^ 
tween  these  extremes,  I  menti:>n  this  to  show  that 
there  were  natural  and  welt  known  causes  for  the 
variance  in  time  of  germination. 

When  it  is  known  that  the  ripe  and  fully  matured 
seeds  are  very  dense,  it  wilt  not  seem  so  strange,  that, 
considering  the  great  number  of  seeds  to  a  single 
flower,  all  ponds  are  not  overcrowded,  as  by  their 
density  they  sink  into  the  cose  and  remain  dormant. 
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I  shall  note  with  interest  any  future  germiDations  as 
leiigthemng  the  possible  dortnant  period  of  thee© 
pcea. 

On  April  19  I  observed  five  more  g^eirrniuations, 
with  the  choract^ri sties  of  those  mentioned  as  grow- 
ing- this  year.  Up  to  April  24,  three  other  younff 
plants  bad  started,  making  thirteen  since  Christmas  ; 
and  these  are  o»  vigorr>us  as  tbo^e  that  Bt&rted  in 
1884, —  much  more  so  than  the  growth  of  the  sum- 
mwof  Xm^K  Oko,  F.  Watebs. 

B  B«iacoti  Street,  Boaton,  If  ma,, 
Apri»  ^'4. 


Eskimo  building-snow. 

In  Scitnct  for  April  23,  188«  fp.  372).  Sergt.  T.  W. 
Sherwood  has  an  inquiry  abc^ut  a  certain  formation 
of  snow.  I  refer  you  to  a  parajjraph  in  Science  for 
April  25,  1884.  p.  822,  concerning  *  ice-bannera/ 
from  observations  of  my  own. 

GiLBBBT  THOKFaoir. 
r.  8.  geol.  Bunr^«  April  StI. 


Certain   homologous  muscles. 

The  writer,  having  devoted  some  time  of  late  to  a 
comparative  study  of  the  myology  of  American 
mammals,  has  noted  several  inleresting  facts,  to  one 
of  which  otteotiou  is  here  asked. 

The  myology  of  the  shoulder  is^  perhaps,  more  in- 
teresting than  that  of  any  other  region,  inasmncb  as 
the  variations  in  structure  can  usually  be  readily 
correlated  with  eorresponding  variations  in  habit. 
Thia  is  true  iu  particular  when  applied  to  those 
efaltnges  observed  in  members  of  the  same  genus  and 
family.  In  a  forthcoming  work  I  hope  tof  present  a 
mass  of  details  illostratinf^  the  nature  of  these 
variations. 

The  mascular  aystera  is  »o  plaitic,  and  so  im- 
mediate an  eirpression  of  function,  that  it  was  hard- 
ly expect'Sd  that  many  hints  bearing  on  phylogeny 
could  be  derived  from  that  source.  Osteology^  pos- 
Maaing  as  it  does  so  many  advantages  in  this  respect, 
has  been  trusted  far  too  excUisively,  as  I  hope  to 
ahow  :  at  leasts  a  careful  study  of  the  anatomy  of 
the  soft  parts  may  be  expected  to  furnieh  nmch  con- 
firmatory evidence.  In  the  case  of  the  shoulder, 
the  omo-byoid  muscle  may  be  said  to  furnif^h  a  vahi- 
able  criterion  by  which  to  determine  the  primitive 
character  of  a  species.  Its  presence  iu  the  archaic 
types,  and  frequent  absence  in  specialized  forms,  can 
hardly  be  correlated  with  change  iu  function. 

The  aciurimorpbs  are  a  very  compact  group,  and 
yet  present  a  great  variety''  of  modiBcatJuns  in 
adaptation  to  variation  iu  habit.  Among  the  mem- 
bers of  the  group  found  in  the  United  States,  the 
woodchuck  (Arctomys  monax)  is  perhaps  entitled  to 
rank  as  the  most  primitive  form.  This  conception  ia 
suggested  by  the  osseous  structure,  and  ^nds  an 
intereatiug  support  in  a  number  of  points  in  the 
myology,  only  two  of  which  are  her©  mentioned. 
The  omohyoid  passing  from  the  sterno-hyoid  U^  the 
anterior  margin  of  the  clavicle  is  very  well  developed . 
A  very  impc»rtant  part  of  the  ^kin-muscle  forming 
the  covering  of  the  cheek  is  derived  from  a  broad, 
flat  band  spring^ing  from  the  anterior  third  of  the 
sternum,  the  insertion  being  in  the  skin  of  the  lips 
and  chin.  But  most  curious  of  all  is  the  presence 
of  a  well-developed  skin-muscle  springing  from  the 
lower  posterior  free  margin    of    the    rhomboid eus 


dorsalis,  which,  unlike  the  cucuHanTj^ 
far  down  the  back,  overlappinjr  ' 
thin  band  of  which  mention  is  rui. 
ttnct  from   any   portion   of    the   fittuiculi 
reaches  the  region  of  the  cbe«»k,  where  ita 
pear  to  lose  themselves  upon  the  «kJD.     W 
these  points  interest  is  the  fact  that  the  only 
rodent  yet  encountered,  which  has  such  a 
Oeomys,  the  pouciied  goph'^r      In  G.  hi 
exactly  similar  muscle  springs  from  the  V 
almost  the  identical  point,  and  has  exacti]^ 
course,  its  insertion  being  on  tha  pouch, 
have  elsewhere  termed  it  retract(>r  hursae. 

In  none  of  the  myomorph«  examined  has 
muscle  been  encountered.   Withesr 
detail,  it  wiU  be  snfllcient  to  poi : 
there   ma^  here   be  a   hint   of  t 
consanguinity,  of  these  types,  u. 
be  shown  that  an  midergrouud  hn  r 
one  case,  —  that  which  has  its  apparent  ej[{ 
the  function  dependent  on  the  posseaaton 
in  the  other. 

In  the  chipmunk,  which  ia  pouciied,  though 
imperfectly  fossonal  and  mor^*  ...^r....*i„  .... 
this  muscle  ia  absent.  The  speT 
the  nearest  living  American  alli- 
not  possess  this  muscle.  In  the  flying  squirrel 
is  a  thin  band  of  muscle  paasing  from  the  ' 
having  its  origin  on  the  C4irpus  opposite  the 
spur,  and  passing  to  the  same  point  as  the  □ 
here  described.  The  flying  squirrel  also  has  i 
tinctomo-hyoid.  C.  L.  HxRBfl 

Detialsoo  anlverslty,  AprU  IS. 

A   means   of  disting^isliing^  the    Canada 
from  the  Baj  Ijnz. 

If  a  dozen  zoologists  were  aaked  how  many  i 
of  lynx  exist,  the  majority  would  probably  d 
to  commit  themselves  to  anv  opinion,  while  m 
the  rest  would  be  found  advocates  for  a 
number  of  species, — as  few  as  one,  perhaps, 
many  as  eight  or  nine. 

While  examining  a  aeries  of  sixty  or 
skulls  of  American  lynxes  recently,  I  hit  upoa 
characters  which  will,  I  believe,  prove  nael 
distinguishing  between  the  species  more  satisf ad 
than  has  been  possible  hitherto.  I  found  ihst 
the  skulls  from  far  north,  indeed  in  aU  that 
labelled  '  L.  canadensis,^  the  anterior  ooa^ 
foramen  is  large,  looks  downward,  and  % 
confluent  with  the  foramen  lacemm  poeterium 
that  the  visible  portion  of  the  presphenoid  it 
shaped,  the  convexity  being  in  front.  In  a 
skulls  of  L.  nifris,  msculatus,  and  fasciatus,  c 
contrary,  the  two  foramina  are  confluent,  a» 
cats  generally,  and  the  visible  portion  ol 
prespbenoid  is  sagittate  or  linear. 

The  single  skutl  of  Lynx  borealis  in  the  i 
collection,  and  one  of  L.  cervari&,  ezliibdtthe 
teristics  of  L.  canadensis. 

It  would  appear  that  in  the  case  of  the  Ami 
lynxes   we   are   dealing  with  two    «v< 
only  :  1**,  L.  canadensis ;  and,  S'',  L. 
varieties  fasciatus  and  macolatus.     U  i^ 
ble  that  the  confluence  of  the  oondyli»idai 
foramina  cannot  hereckfter    be  regarded 
tinguishing  character  of  the  AeluroideoM 

Fbjoiseicx 
WaablDgtou,  April  ^80. 


FKroAY.   APRIL   30,   188«. 


MULTIPLE  PEnSONAUTY, 

Amo!«o  the  most  interestinf?  of  the  caseg^  says 
the  Spectator^  on  which  the  Bcx!ietj  for  jiBychical 
reeean*h  hi\s  recently  centred  the  thoughts  of 
investigators?,  ia  one  of  a  patient  who  is  called 
•  LoniH  V.,*  ftnd  who  was  tH>rQ  in  18(W{.  He  is  said, 
in  the  wuuimary  of  \m  case»  as  ^h  en  1>3-  Dr.  Myers, 
and  comtnented  iipfin  before  the  society  by  Mr. 
^,  W.  H»  Myers*  to  have  six  different  states  of 
Diouaness,  all  of  them  inore  or  less  acconi- 
by  dietinct  physical  conditions ;  bnt  only 
in  one  of  these  six  states  is  his  memory  something 
like  that  of  an  ordinary  man  ;  that  is,  able  to 
recall  the  larger  nnmtier  of  the  various  phases 
through  wliich  his  life  has  passed.  Even  in  this 
sixth  state  there  are  a  few  blanks  in  his  memory  ; 
but  in  all  the  others  he  appears  to  rememlier  only 
&  few  discontinuous  portions  of  his  hist.or>%  and  to 
get  completely  those  years  in  whieh  his  physi- 
[  state  was  quite  different  from  tliat  in  which  he 
^  tti<5n  finds  himself,  Tims,  when  he  has  yiaralysis 
of  the  fight  side  (winch  is  connect e«l  with  a  mor- 
bid condition  of  the  left  side  of  the  brain),  nearly 
twenty-one  years  of  his  twenty-three  years  of  life 
are  entirely  ^nped  out  for  him.  Bnt  even  then  a 
certain  application  of  soft  iron  to  his  right  thigh 
reBtores  to  him  the  memory  of  the  greater  part  of 
hw  life,  dispels  temporarily  all  iwiralysis,  and 
leavee  only  a  few  comparatively  small  gaps  in  his 
memory  of  his  career.  Again,  under  certain  mag- 
netic conditions,  the  hysterical  i)aralysis  —  for 
the  origin  of  the  whole  complaint  seems  to  be  a 
kind  of  hysteria  —  can  be  transferred  from  the 
right  sitle  (which  inrolves  a  morbid  condition  of 
the  left  brain)  to  the  left  side,  inTolvtng  t!ie  same 
inertia  of  the  right  side  of  the  brain  ;  and  this 
change,  which  is  quite  sudden,  is  accompanied  by 
a  t-ery  carious  change  in  the  apfwirent  asjject  of 
his  characHer.  From  Inking  arrogant,  violent,  and 
profane,  with  indistinct  utterance  and  complete 
inability  to  write  (owing  to  the  paralysis  of  the 
right  hand),  •  Louis  V/  liecomes  instantaneously 
quiet,  motlest,  and  rettjie<Hful,  speaking  easily  and 
eloarly,  and  able  to  write  a  fair  hand  ;  but  the 
greater  ^mrt  of  Ids  life  is  still  a  blank  to  him, 
Iji  a  word,  the  change  frcjm  •  liOuLs  V,*  with 
HJvHbi  of  the  right  side,  to  '  Louis  V/  with 
Eilv!M.H  i\(  the  left  side,  is  not  very  different  from 


the  change  which  Mr.  Louis  Stevenson  has  de- 
scribed in  the  weird  talc  called  *The  strange 
Btory  of  Dr.  Jckyl  and  Mr.  Hyde,'  when  Mr,  Hyde 
is  suddenly  transformed  into  Dr.  Jekyl  —  except, 
of  course,  that  there  is  no  alteration  in  the  gen- 
eral bulk  or  stature  of  the  body.  The  hysterical 
paralysis  of  the  right  side  (involving  the  op|»osite 
side  of  the  brain)  leaves  him  a  rude,  presumptufvus^ 
illiterate  Ijoor  ;  while  the  paralysis  of  the  left  side 
(involving  the  rij^ht  side  of  the  brain)  finds  him  a 
d oci  1  e ,  resjicMrt  f id ,  ed ucated  young  man .  The  other 
live  stat4:'fl  of  consciousness  ^  induced  by  different 
physical  means,  though  in  some  eases,  ijvdecd,  not 
by  pliysical  means  at  idl,  but  merely  by  authori- 
tatively telling  the  young  man  that  he  is  in  one  of 
his  other  states  —  are  more  or  Iciss  int€»rmediate  h^ 
tweeu  these  two ;  and  in  one  of  them  (the  sbrth  as 
described)  the  man -a  character,  though  not  appar- 
ently so  good  as  in  his  best  state  (when  the  left 
side  of  the  brain,  the  side  8UiiiM>»ed  to  he  most 
frecjuently  exerted  in  thinking  and  speaking,  is 
active,  and  the  right  side  is  passive),  is  much  better 
than  ill  his  worst,  while  his  meincrry  commands  the 
greater  pait  of  his  life,  and  the  ptu-alysis  vanishes 
altogether »  But  in  this  state,  appiarently,  it  is  not 
possible  to  k(*ep  him  ktng,  for  his  normal  condi- 
tion is  at  present  that  in  which  he  forgets  all  the 
iHJst  part  of  his  life,  and  is  violent,  arrogant,  and 
profane. 

Now,  Mr,  Myers  ap]jarently  desired  to  persuade 
the  Society  for  jisychical  research,  of  w  hich  lie  is 
one  of  the  pillars,  that  this  rase  points  to  a  double 
pei-sonality  in  each  of  us,  —  one  represented  by 
the  predominant  activity  of  the  left  side  of  the 
lirain,  the  ordinary  personality  ;  while  the  other, 
occasionally  manifested  in  dreams  or  abnormal 
conditions  of  any  kind,  represents,  for  any  one 
in  whom  it  is  manifested,  what  Mr.  Hyde  was  to 
Dr.  Jekyl,  the  more  savage  and  brutal  side  of  the 
man,  the  coarser,  more  Tulgar,  unreilective,  over- 
bearing side.  And  he  even  goes  so  far  as  to  sug- 
gest that  the  activity  of  each  se^parate  side  of  the 
brain  represents  the  command  of  a  quite  different 
sphere  of  knowledge;  so  that  a  man  whose*  right 
brain  is  suddenly  called  into  activity,  while  his 
left  brain  is  lulled  to  sleep,  may  manifest  not  only 
a  quite  different  character  from  his  ordinary 
cliaracter,  but  als«3  a  quite  different  nmge  of  posi- 
tive knowledge.  In  Mr.  Myers's  belief,  the  ruder 
character,  which  is  l>est  manifested  by  the  activity 
of  the  right  hemisphere  of  the  hrnin,  may  yet 
have  an  instinctive  insight  to  which  the  more  nor- 
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i^TsjTiCvr  .  s.*  iKi;.  ir.  Ji  **«i*  v,>ry  ,iitT,-nni  fn*in 

•.70«\*  i.?>m  ^  MS  5fc<  n^hi  KAiKi  iK^>«h.  If  there 
.V  JLT.?  iri;^  :r.  :h*'  :N\Ty.  it  must  i^^ftaiiUy  N» 
i'x-secorti      "r.  iS.-    ^-^k*-   ^^  '  L^hii*  Y.."  tht'r>^  Ai»* 

.•:  .rcfc<-:>  csne^*^  :r.  *TKh ono  v>f  whk'h  thefv  mu&4 
Sf  s.-c.'»f  .v.*-ckc.:  vc^^^x-ctx^n  U»*wwr  the  ac^ivitr 
.-•:'  4Jn-  r^rJ":  Ar>.;  xf:  iv*ir..  U  »  ixx  nwmy  a 
,Titv  .£  rK^.:  re*:-  7.  Vrt.  *>ui  v>^  vinrkHui  w\xx>r- 

*i>.:^w^-afcn«>  r^.s  A:>.i  vXm^uatim'  Wft-  hjuf 
TV^a  Ji».l  >*A^:  fc-ci,  *'«>5^-.v*n«*r  fvhi  ASKi  thns^ 
«riijkr»n  V-:is  rj.'  ru:*::  Arvi  aU  Vi^.  An^i  '«A:!<^y.  jvr- 
ruwTi^  liw'  <v:vja"  »\-*^cvc:fci^-c:  *^  r:*:^;  Ar*.i  Vft.  To 
MIL-:!   ri  -ii^i^    .v.r».v:;j.x»  a    .v.^crtri    ;xc><-^r^-:iT 
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?»I  >•!.:.  'if;.'.  »  .'i.  ^v  •  *f».  ^  *^  •-.'•  «  •  .T.^.  >»^».  r 
».V       J.-         !?>*.■;.     .I.J.i,*':*.  I.:         >»     :i^     :.'m  j\^^      V> 
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A  T^lfi^th  azi-1  iiTital>le  man  is  selfish  and  iriitaU 
thr\^«^:hoat  :iU  his  phaw«:  a  9elf-f*.<gecfnl  in 
l>atient  man  h^  ^lf-f<;ivetfnl  an«l  pazieiit  ihroogl 
vMit  all  h£^  pha?«^ :  wh^-neas.  in  thi»  ca£e  o€  *  bxii 
v./  wr  have  A  m^T%  tzan»foniMti.  in  the  rwinklingc 
an  t'y«>.  from  an  arp^rant  and  i^zt«?cam  Uiasse 
into  a  quiec  a&i  d-  •'ik  Ivomer.  T^-es  n«D<  ths 
im|4T  n^fv  thar.  a  ohan^  v  f  iiieziK*rT  cc  ment: 
ic«srt7  :  IXvji  ti  T>:<  implr  a  chan^  in  the  a 
atu^k  -Y  th-^  will!-  Is  ii  o-csoeiTable  that  a  ^ 
3ah>ed  : :  >rf .  t  :o  ibe  je^iiooK  oi  hi^ber  niind«  i 
0--C  ?sa:r.  ?£>.  cl-i  l«.«ir  aH  ihe  trarrfng  ii  had  a 
^iuirfi.  -iTr^  :i>  c^  ti  b^i  k«<  ti>r  men>.^  of  a 
wb.-^  hfci  j-.-Pcc  liiU  trai^irj:  r  If  humilitj  ai 
Arr:ca=>.-v  Ar>r  :^ALi>r*  -c-v  sij^ricmHy  dij^in*. 
Ar>i  rvTfcljT  st-irprii  ir.ci  rtt-.i  ccber  only  hrii 
ia«o.C7  :c  ,ci..T>:c  .if  a  ^'I-at  «rc  rwrc  of  i>ef«« 
irk:z:3dC.  t^'<^  are  =p:c  =>.ral  ^'sabzies  at  alL    U; 


:>^T*i  ;c  T««i.eL."rn-  »  xciir.^>:QB^  {^rscmabiT 
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.■:l-     :*ia.r=.   awaj   a   rsa-sy   c<f    iz>r    wiH.  oe 
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»  xz-raefctirATf .  liws.  liir  r**:  ':riTW>  art  ».■<  ^«ai 

r».c  r:"sct.a»p:u=  t  c  r»»?  .can?  jtFr»:c- 
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j.:«     ;i  •:>  i.:'.-i-r    :    sir-^i  u.     ■  nii-m.csw      '"-n^"^ 
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forma  either  in  ilie  rapidly  changing  j>tuintJi»- 
tuai^orm  uf  delirium,  or  m  the  multiple  vision  of 
an  over-tjtimulatiHi  brain.  Exac-tly  that  which  is 
chiefly  conspicuouii  by  its  absence  or  its  attenua- 
tion in  all  forms  of  hyHteric  disease,  iu  personal 
identity,  of  which  some  of  the  pilltirs  of  the 
♦  Hociety  for  psychical  research '  mistakenly  hope 
to  find  the  secret  by  studying  the  cases  of  those 
who  pass  their  Lives  in  disordered  dreams. 


SOME  REMARKABLE  OEMS,' 
A    FEW    remarkable  gems   have  bet^n  recently 
purchased  by  private  buyers  in  the  Unite*!  States. 
One  of  these  is  a  chryaol>eryl  cat's-eye  weighing 


Flo.  1. 

carats.  Its  dimensions  are  23  mm,  long,  38 
wide,  and  17  mm,  thick.  The  color, 
which  is  very  even,  is  a  superb  brownish 
^Iden  yellow\  and  the  hne  is  as  even  and 
distinct  as  is  |KJHsible  in  a  gem  of  such  size. 
The  cat*s-eye  hitherto  awarded  the  jiabu  is 
part  of  tho  *  Ilopc  colletrtion '  included  in  the 
Townahend  Ijequeat  to  the  South  Kensing- 
ton  museum  (tig.  2).       This  famous   gem 


Two  of  the  largest  known  Ceylonese  Aiexan- 
dritee  are  to  be  noted.  One  of  the»e  weighs 
28  23-82  carals,  and  its  dimensions  are  32  mm.  by 
16  mm.  by  9  mm.  In  daylight  its  ftne  ricli  green 
color  i^  tinged  with  red,  but  by  gaslight  it  is  a  rich 
columbine-red.  and  scarcely  to  be  distinguished 
from  a  Siamese  purplish-red  spinel.  The  other 
stone  Is  the  largest  on  reconl  (fig.  S).     It  weighs 


Fio.  8. 

63|  c^u-ats,  and  me^nwres  33  mm.  by  32  mm.  by 
15  mm.  It  has  a  yellow  gra-ss-green  color  by  day- 
light, but  changes  to  a  raspberry-red  by  artificial 
Ugbt. 

The  finest  cut  beryl  (aquamarine)  ever  found  in 
the  United  States  is  from  Stoneliam,  Me.  (fig,  4), 


Fio.  2, 

measures  *^iXy  by  35  mm.  in  its  true  dimensions 
(the  Hope  catalogue  gives  the  length  tis  two 
inches,  but  this  is  only  the  case  when  measured 
over  the  d(»me).  It  formed  part  of  the  crow^n 
yv  t  from  the  King  of  Kandy  in  tH15.  The 

cr>  iiarkings  are  so  arranginl  that  the  lower 

luilf  rtiiow^  an  alt^ir  surmountefl  by  a  torch,  Tlie 
line  is  not  atniightt  but  incliuRl  alwjut  15  degrees. 
The  color  is  dark,  and  the  line  is  not  so  strongly 
mnrkini  as  it  shiTuld  be  in  a  fine  gem. 

*  From  the  TmoNaettooa  of  the  New  Tork  acAdomy  of 


ria.  4. 

It  measures  an  mm.  by  lil  mm.  by  30  mm*  It  Is 
a  mjitruitic*ent  brill i an t-cut^ and  weighs  IdSf  carats. 
The  color  is  a  rich  bluish-green,  and,  with  the  ex* 
ception  of  a  few  minute  hair-like  internal  stria- 
tions.  is  jjerfect 

A  ruby  out  en  cabochcn  is  exhibited  from  Frank- 
lin»  Macon  county,  N.C.,  ahowing  somewliat  the 
asterta  effect.  It  is  of  good  normal  color,  and  quite 
free  firom  flaws.  Its  dimensions  are  5.5  mm.  by 
4  mm.,  and  its  weight  1  i-lG  carats. 

Gkoboe  F.  Kunz. 


RACE  AND  LANOUAQE. 

That  the  character  of  a  people^  like  that  of 
individuals,  is  indicated  by  their  speech,  is  a  com- 
mon ol)eervaiion.  We  all  understand  tlmt  the 
French,  the  German,  and  the  Italian  languages 
have  a  certain  consonance  with  the  mental  traits 
of  the  nations  that  speak  those  tongues ;  and  this 
fart   may  reasonably  lead  to  certain    imiuiries. 
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Why  is  it  natural  to  Frenchmen,  Germane,  and 
liallanB,  to  Malays.  Mongols,  Arabs,  Asteks,  and 
Znltia^  to  talk  in  a  certiiin  way?  What  k  the 
orig'in  of  those  traits  of  cbaracter  which  dev^elop 
themselves  in  thene  diflferent  mtxlejs  of  s[jeeeh? 
And  what  are  the  laws  which  ^llvem  this  develop- 
ment ?  Speech,  like  every  thing:  eb*e,  is  aubject  to 
laws:  and  a^  sEoolugists  kfiow,  from  the  fossil 
skeleton  of  some  manmiol  of  the  tertiary  era,  the 
kind  of  life  winch  the  creature  led.  and  the  ftHxl 
that  it  ate,  m  a  philologlHt  ought  tf»  be  able  to 
judge,  frooi  the  vocabuhiry  and  grammar  of  an 
extinct  languai^e,  what  &c»rt  of  ptKjple  were  those 
who  spoke  it. 

The  qaeetion  is  one  of  great  interest  to  antbro> 
poJogista  as  well  as  to  philologisU;  yet  it  seems 
to  have  attracted,  imtil  now,  comparatively  little 
attention.  An  Engliah  — or,  rather,  if  we  must 
make  the  *  home-rule*  distinction  which  he  would 
perhaps  «iiiKlain,  an  Irish  — st^holar  has  just  given 
to  the  world  an  elaljorat©  work,  in  which  he  ha« 
endeavored,  with  much  philoBophieal  acimien  and 
a  careful  analysis  of  many  languages,  to  solve  this 
important  problem,  and  to  establish  the  principles 
which  govern  the  formation  of  laiiguages.*  The 
epithet  *  eixjch -making'  hi\»  been  somewhat  fr€?ely 
applied  of  late  years ;  but  tt  is  not  too  much  to 
say  that  the  work  to  which  the  learned  dean  of 
Clonfert  has  evidently  devoted  many  yeai"a  of 
ftBsiduons  study  and  much  profound  thought  Mill 
make  a  new  departure  in  ethnological  science,  so 
far  aa  this  depencla  on  languiige.  So  much  may 
be  atfirmed,  without  adopting  in  all  cases  the  views 
which  are  set  forth  in  his  work, 

Mr,  Byrne  finds  the  mtist  important  quality 
which  uiflnences  the  stnictTire  of  a  langiijige  to  lie 
tlie  greater  or  leas  degree  of  mental  excitiihility  in 
the  people  who  speak  it.  Uis  arguments  on  thijs 
point  are  ingenious  and  forcible,  and  his  main 
example  is  a  striking  one.  According  to  the 
greater  or  less  persistency  with  which  the  thought 
of  the  speaker  dwells  on  his  subjt*ct  will  Ije  the 
tendency  to  comimctnt^SH  or  IcMweuess  in  the  frame- 
work of  his  speech.  The  aborigines  of  Africa  and 
those  of  America  offer  a  notable  contnist  in  this 
respect,  and  the  contrast  is  faithfully  rt*]>rotluced 
in  their  language.  The  slow,  cautious,  considerate 
Indian  temi>eranient  is  shown  in  the  iK)ly synthetic 
—  or,  as  Mr.  Byrne  prefers  to  style  it,  the  *■  inega- 
synthetio  *  —  character  of  the  Indian  hmguages, 
tending  to  combine  many  circumstances  and 
qualificationB  in  a  single  long  and  nijiuy- join  ted 
word.  On  tlie  other  hand,  however,  the  -African 
ipiickness  of  thought,  and  lightness  of  m«xKl»  are 

'  Oenertd  principlen  of  the  Mtrutture  of  tnmjnaff^.  By 
JAMBS  Dyrnc,  M.A„  di<Aa  of  Cloutcrt.  Id  'i  vuln.  London. 
TrUbntr,  1M8S.    H*^, 


displayed  in  tlie  brief  fragmentiii^  irorda,  ml 
lome.  disjointed  phnuies,  which  cxjoiptee  i\w  isnji- 
narj*  speech  of  the  tribes  of  tlmt  continent.  Maat 
examples  are  given  in  illn-  *f  ihemopposH^ 

characteristics,  both  of  i  i  of  gpnedi.  aal| 

the  autlior  may  be  fairly  «aid  tu  Itave  (iroved 
thesis. 

He  is  not  content  with  ifstablishtng  the  fact  i 
this  ditferenw  of  character,  and  tracing  to  it 
dilTereuce  in   the  style  of  language.     His  arit 
inquiry  relates  to  the  catt»m  in  which  this  diifir. 
ence  of  character  originates.     These  CJiuses  be  \m 
no  difficulty  in  finding  in  the  diiTerent  intliifTirr. 
l4>  wliich  the  inhabitants  of  the  two  coutinf  m 
exploded.     America  lies,  for  the  most  port,  in 
temperate   zonee ;    and    the   portions  whicli     ^ 
within  the  tropics  are  eitlier  elevated  into  ru_ 
tablelands,  or  covered,  as  in   Brazil,  with  >l    - 
forests.     The  Life  of  the  |XK>ple  is  almost  e^m- 
where  one  of  hardshii)  and  £mxiety,  —  the  liff  of 
hunten*,  fishermen^  and  agriculturista,  ~  requiring 
constant  toil  and  watclif idneas.    In  Africa,  uiainl; 
a  tropical  country,  the  Ixjuntifnl  soil  and  j^ejial 
climate  make  sulisiatence  eaay,  and  tend  to  pro* 
duce  in  the  people  an  impulsive  and  tbongUtJiai 
character. 

The  author  seeks  to  trace  the  operation  of  thm 
and  sipiilar  influences  in  the  formation  of  ttu;  balp 
known  languages  in  all  [jarts  of  the  globe.  ll« 
submits  each  idiom  to  a  minute  scrutiny,  and  tU' 
deavors  to  point  out  the  part  wbieli  the  habitn  tif 
the  t<|>eaker8,  and  the  natural  influences  that  nir 
round  them,  have  had  in  proilucing  their  fieculUn 
ties  of  speech.  If  in  any  instanceti  he  lias  h^nu 
unBU(H'essf ul,  it  is  apparently  becatue  ho  hna  m% 
sufliciently  adhered  to  his  own  method,  and  \\t» 
failed  to  take  into  account  all  the  qualities  of  die 
human  mind  which  would  affect  the  langiia^ 
An  instance  of  this  failure  may  i>erliaj:is  lie  found 
in  his  attempt  to  account  for  the  fact  that  hi  mwB 
languages  the  adjective  precedes,  and  in  otlur-  i  ' 
lows,  its  sulxtantive.  This  difference  in  arr.i,. 
ment  proceetls,  he  thinks,  from  the  morr  or  W 
careful  attention  which  tlie  commnniti*^  ^h" 
8IH*ak  the  languages  are  accn»t«"ime<l  to  give  if  ti"» 
nature  of  8uli«*tantive  objei-ts.  But  what  vakH-si 
is  there  for  thinking  that  the  Algonkin  Indianit 
in  whose  speech  the  adjective  prec3«!de«i  the  mi!^ 
stantive,  jmy  more  attention  to  the  nalure  *rf 
things  than  the  Inx^uois,  who  phice  tJio  adjec- 
tive last,  but  are  nevertheless,  to  ail  appeiirailO(% 
the  mure  careful  ami  industrioua  rac^?  Can  1 
said  that  the  artistic  Itatians,  in  whoHt*  Ian 
the  adjective  usunlly  follows  the  noun,  think 
of  the  nature  and  «iuahiies  of  things  tlian 
Magyars,  who  place  the  adjective  flrst?  TIic  trfl© 
solution  of  this  question  seems  ti)  U'  found  j 
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Influenoe  of  a  powerful  faculty  which  the  author 
liaa.  oiDitted,  in  this  and  other  ca^es,  to  take  su/ti- 
cieiitl y  into  af^cuunt,  —  the  fa<'ulty  of  imagination. 
The  Enik^ljsli  laaguafce  t^aehee  us  a  lesson  on  this 
spiTial  |x)int.  In  ordinary  sjieech  tlie  adjective 
prtfi?etles  its  s^u^ietanijve;  but  the  moment  the 
langinige  rises  into  poetry »  the  order  tends  to  be 
reversed :  and  the  lugher  the  imagination*  the 
stronger  this  tendency  appears. 
Thus  we  have  in  Byron  — 

Podea  o'tjr  the  wuter«  blue,** 

And  in  Scott  — 

'*  Anoouaced  hy  prophet  Mtrnth  and  oUl^ 
Doomed  duubtleas  fof  aubievimeDt  btfld,'' 

And  Btill  more  strikingly  in  Milton*B  picturesque 
epithets  — 

"■  If e&dows  frfm,  luid  dAfaiea  pied^ 
8LttHow  brooks,  »tid  rivers  wide." 

We  can  understand  how  a  vivid  fancy  may 
bring  I  he  object  itself  first  >>C'fore  the  mental 
vialon,  and  that  a  inomerrtary  delay  may  be 
fieedeiJ  to  diBcriminate  and  ex]>re88  ita  m<^^  strik- 
ing qiialitiep.  There  is  no  question,  also,  that  the 
IiXH]Uois.  like  the  ItalianSt  are  a  highly  imagina- 
tive jieople,  much  given*  tin  the  rejKjrt«  of  their 
councils  show,  to  poetical  improvisation  a,  And 
finally ,  if  we  are  to  inquire  to  what  influences 
both  Italians  aiid  Iroiiuoii4  owe  their  imaginative 
powers,  we  may  perbai*s  find  thera  in  what  Buckle 
woultl  have  called  the  *  aspectH  of  nature,'  —  the 
rununt4unsf  rivers,  forefita,  and  seas  which  6ur> 
round  them. 

Mr.  Byrne  is  of  opinion  that  the  *  inflected' 
idioms  —  a  claims  which  he  restricts  to  the  Indo- 
European  and  Semitic  tongues  —  indicate  the 
hii^heet  grade  of  intellect  m  their  speakers.  Our 
pride  of  race  would  lead  us  lilushingly  to  accei>t 
tliia  compliment^  until  we  find  that  we  must  share 
it  with  varioua  barbiiroua  septa,  whom  this  pride 
af  race  would  look  down  upon.  Mr.  Byrne,  like 
oilier  Eur«»pean  scholars,  —  who  cannot  he  alto- 
gether acquitted  of  race-prejudice  in  this  resiiect, — 
has  overK>oke<l  the  fa**t  that  among  the  aboriginal 
tribes  of  America  are  several  whtise  languages  are 
as  clearly  inflc*ctive  as  the  (Ireek  or  Arabic.  Thus 
in  Zeisliergcr'fl  *  Delaware  grannuar  *  we  fi nd ^  aa 
derivatiA^es  of  luen  cio  say  7i  n'Mlan  {*  I  say  to 
thei**>,  UlUine  (*  if  I  say  to  thee'),  lake  (•  if  I  say  to 
liim*),  and,  in  the  irafjerative.  ill  (*aay  thou  \  luel 
(•  say  tm  \  HI  t*  say  to  me  *),  lo  (*  aay  to  him  *)»  and 
the  like.  Pages  mij^ht  Ijc  filled  with  8uch  ex- 
amplefi  of  simple  inflection,  which,  while  they 
ahow  clearly  enough  the  polysynthetic  cast  of  the 
jhuiguage,  have  no  more  trace  of  the  agglutinative 
than  ia  to  he  found  In  any  language  of  Eu- 
ttf{^^.     Duixjncimu,  who  translatetl  thiii  grammar 


sixty  years  ago,  remarked,  in  reference  to  the 

views  which  had  been  exjiressiHj  on  the  subject  by 
Baron  William  von  HumlKjldt,  "  The  learn etl  baron 
will,  I  hope,  recognize  in  the  conjugations  of  the 
Delaware  verbs  those  inflected  forms  which  he 
justly  admires;  and  he  will  fiud  that  the  process 
which  he  is  pleaaed  to  call  '  agglutination '  is  not 
the  only  one  which  our  Indiana  employ  in  the 
combination  of  their  ideas  and  the  formation  of 
their  words."  The  iJelatvare  is  not  alone.  On  tiie 
other  side  of  the  continent,  in  the  languages  of 
Oi'egon,  pure  intlectionB  alnnrnd.  Thus  the  Salmp- 
tin,  as  is  shown  in  the  excellent  grammar  of  the 
Itev.  A.  B.  Smith,  bus  the  suljstantive  verb,  hiteash 
('  to  be '),  —  used,  it  may  be  remarked,  exactly  like 
our  own  substantive  verb,  —  which  in  the  *  remote 
\mst "  tense  makes  waka  (ti  as  in  *  father  *),  *  1  waa/ 
and  in  the  *  recent  jiast,'  wi\ka  {a  as  in  *  wall  *),  '  I 
have  just  been  ; '  the  only  difference  being  in  the 
change  of  the  vowel -sound,  precisely  as  in  a 
Semitic  conjugation. 

What,  then,  shall  we  say  'i  Shall  we  refuse  to 
accept  inflections  as  a  proof  of  mental  pcjwer  ?  Or 
shall  we  more  generously  —  and  i>c*rhapH  more 
scientifically  —  admit  that  they  prove  the  barba- 
rous speakers  of  these  inflected  Americ^in  tongues 
to  lj>e  equal  in  natural  capacity  to  our  own  barba* 
rous  ancestors,  the  gifted  inventors  of  the  Aryan 
8i>eech  ? 

In  spite,  howev»?r,  of  such  minor  ovei'sighti^.  Mr. 
Byme*s  work  must  be  pronounced  one  i*f  the  ujciel 
importfmt  and  valuable  among  recent  contribu- 
tions to  linguistic  and  ethnoU>gical  science.  The 
correctness  of  its  main  principles  C4Uinot  reastm- 
ably  be  questioned  ;  and  the  amount  of  informa- 
tion which  the  author  has  brought  together  and 
happily  condensetl,  resi^ecting  a  vast  variety  of 
hmguages  spoken  in  every  quarter  of  the  globe, 
will  make  his  treatise  a  treasury  of  reference  for 
philolijgiste.  H.  Hale. 


THEORETICAL   OPTICS. 

The  wave  thetiry  of  light  wafl  so  firmly  estab- 
lished by  the  lalxtrs  of  Fresnel  from  IS! 5  to  1827, 
that  but  few  leaders  in  physical  science  continued 
to  defend  the  Newtonian  theory  after  tliat  time. 
The  only  logical  objection  to  the  undulatory  the- 
ory was  its  supposed  inca[*acity  to  explain  the 
phenomenon  of  diiipersion,  although  Fresnel  had, 
with  an  acuteness  almost  peculiar  to  himself, 
suggested,  as  early  as  1822.  that  this  might  find 
its  explanation  in  the  tnct  that  the  molecules  of 
a  transparent  substance  are    not    separated    by 

Throreii9che  opfik  gtgrundri  auf  dtui  Beuei Setlmeier*^ 
»chr  princip,  Zuglrtch  in  it  dm  crpertmtmUlten  ttitgen* 
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intervals  indefiDltely  small  compareii  to  a  wave- 
leng^th  of  light.  Tim  suggetitioit  wvtR  worketl  out 
by  Caucby  lietween  1830  and  1835,  and  fcir  a  long 
time  was  supposed  to  complete  the  undulaton' 
theory  of  light.  But  during  the  last  few  yeara 
the  theory  baa  undergone  a  very  active  criticJil 
revision  by  physiciittB,  prompted  by  two  capitiil 
discoveries ;  namely,  the  extraordinary  relations 
between  Uie  electrical  and  optical  properties  of 
bodiee,  and  the  anomalous  dispersion  of  light. 
Sttidenta  of  physics  are  well  aware  that  these  two 
discoveries  are  prompting  rapid  developments  in 
two  distinct  lines,  —  the  electro-magnetic  and  the 
molecular  theories  of  light. 

This  book  by  Dr.  Ketteler  is  a  very  important 
contribution  to  the  subject  from  the  8taiHl-|>oint 
of  molecular  djniamics,  the  jirohlema  proiKised 
and  solved  hieing  uuich  the  same*  tit*  f  hoHe  treated 
by  Hir  Wijliani  Thomst.m  in  his  lecture©  at  Btdti- 
more  in  1884.  Starting  with  Helhneier  s  j>aper  of 
1872»  on  anomalous  dinijersion  (which  establish ea 
certain  ditferential  et^uations  closely  allied  to  lies- 
sera  differential  equation  of  the  motion  of  a 
pendulum  in  air),  the  author  passes  in  review  the 
theorit^  of  llelmboltz,  Meyer,  and  Lcininiel,  and 
then  develops  his  own,  which  differs  from  tlie 
others  in  its  assumptions  as  to  the  nature  of  the 
reaction  of  the  molecules  of  mattex  upon  the 
ether.  It  is  well  known  that  the  essential  feA* 
ture  of  these  tbeorias  is  that  the  molecules  of 
gross  matter  have,  in  general,  deinibe  periods 
of  vibration  comparable  to  the  periods  of  light 
waves,  and  also  (since  Sellmeier)  tliat  they  are 
subject  to  a  *  damping '  effect*  As  in  this  tre^it- 
ment  the  alieoi-jition  of  tlie  medium  becomes  of 
equal  physical  iruportance  with  ite?  refractive 
power,  Ketteler  proposes  to  define  a»  the  law  of 
dispersion  the  etiuatiun  containing  complex  va* 
riables*  exi)re88ing  both  the  curve  of  refraction 
and  the  curve  of  ab«oq>tion. 

With  this  basis,  the  author  derives  a  law  of 
refraction  for  transparent  boilies  and  those  having 
a  single  symmetrica!  abftoTi)tion  band,  which  con- 
tains only  four  eonstants,  and  which  satiefies 
observations  remarkably  well.  Even  for  the  flint 
glass  for  which  Langley  has  given  indices  cor- 
re8|xj)nding  to  wave-lengtlis  from  3,!i0  to  0.34  (i.e., 
for  relative  wave-lengtlis  varying  from  one  to 
seven),  the  ftwmula  seems  to  be  wholly  ade* 
qnate.  This  must  certainly  be  reganled  as  a 
remarkable  feiit ;  hut^  as  the  author  concludes 
(p.  445)  that  he  has  acct»unted  for  all  the  ijlie- 
nomena  of  light  except  phowphoreHt^ence  and  fluo- 
rescence, this  alone  dt>e8  not  establish  the  claim  of 
the  book  to  tmqualiHed  pniise.  It  is  true  that 
his  treatment  leads  to  the  at*c^pted  solutions  of 
Fresnel  for  the  phenomena  of  reflection,   refrao- 


ticm.  and  double  refraction  ;  bat  whethrr  iht  pf 
cesaes  are  strictly   legttinnate    init  n 
under  s<mie  suspicion,  in  view  of  i  i^  i 

one,  before  him  at  leiiat,  has  suc«x*t^icHl  ui  eataV 
lishing  a  satisfactory  theory  for  all  of  thaae  phi** 
nortiena  on  the  l>aftis  of  molecular  d^naaika. 
Even  Sir  WiUiam  Thunmon.  in  the  BalSliiiOC» 
lectures,  who  ajjproaches  the  f)r«»ldeiwi  ffOOl  t 
stand-iwint  not  unlike  that  of  Ketteler,  ^xpn^ 
that  he  disiJensee  with  terroa  involving  vu*  r: 
as  unphik)tiophical,  emphasizes  the  stalemeut  lliii 
double  refraction  does  not  yield  to  the  mcsUiod. 

It  is  a  curiosity  worth  noting,  tlial  tlie . 
theory  explains  the  ejiormous  dispersion  of 
sulphide  of  caHK>n,  not  by  the  great  *  dispGndvt ' 
p*>wer*   as  defined   by   the    second    c^ritftant  in 
Cauchy's  equation,  but  by  the  exceptionally  ^j^ 
wave-length  of  its  absorption  band,  which  is  caiU 
culated  as  equal  to  0.S20. 

The  discussion  of  the  electro-magnetic  theory'  of 
light  is  suggestive^  and,  did  it  not  demojui  too 
much  space,  some  of  it  might  well  be  qtioteL 
This  closes  the  first  jjart  of  the  book.  The  seoood 
part,  of  about  two  hundred  pages,  is  de\ot«d  to 
the  discussion  of  the  author's  experiments  to  M 
his  theories  :  they,  of  course^  largely  relate  to  thf 
phenomena  of  anomalous  disperaion. 


THE  ROTIFERA. 


We  have  the  pleasure  of  reviewing  a  very  ei- 
cellent  work,  which  will  be  as  welcome  to  Uie 
amateur  and  microscopist  as  serviceable  to  tJie 
profesaiontd  zoologist ;  for,  to  judge  by  the  tw»i 
parts  ah-eady  issued,  the  monograph  of  the  Rndl- 
era,  by  Mr,  Hudson  and  Mr.  Gosse.  will  hp  a- 
celient  throughout.  The  work  is  to  I je  in  two 
volumes  of  three  parts  each,  with  over  thirty 
double  plates,  of  which  nearly  fill  are  to  he  cokMfd. 
Its  aim  is  to  monograph  the  known  species  of  lb» 
class,  giving  an  improved  classification,  and  In- 
cluding such  anatomical  observations  as  can  t* 
made  upon  the  living  specimens. 

In  accordance  with  tliis  aim,  the  first  chaptpr  i» 
an  outline  of  the  anatomy  of  the  group  Brarhi- 
onus  rubene,  serving  as  type  of  the  class:  Uur 
descriptions,  which  are  clear,  being  hel^^ed  (wt 
by  a  plate  of  fairly  gixid  anatomical  figures.  Tlw 
chapter  is  siitisfactory,  except  that  Mr.  Hu(h«J 
has  indulgetl  in  the  freak  of  describing  the 
crett»ry  apjiaratus,  or,  as  it  is  often  calle«l  in 
of  its  homologies,  the  segmental  organs,  und 
tlie  head  of  '  vinstmlar  system.'  Tliis  is  the  \ 
surprise  to  ns  that  it  would  be  to  find  tha*  laduffj 

The  Rotifera;  or,  Wheel  ammulcule*.  Bj  C.  T  BiS 
BON,  M»ifltc<1  by  P.  H.  QoaaE,  P.lt-«.     P»rU  *  »ii(S  11 
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described  under  circulatory  organs.  Perhajje  the 
author  meant  only  thfit  the  excretory  organ  eon- 
Biata  of  hranehinj^j  tubea  or  vessels^  and  ih  vaaciilari 
according  to  the  etymolopral,  though  not  to  the 
techniciil,  meaning  of  the  wt^nj.  Odd,  too,  is  hia 
designation  of  the  ciliated  funnels  as  '  vibmtile 
tags/ 

Chapter  ii.  gives  a  snociDct,  well-prepared  and 
instructive  history  of  the  literature  of  tlie  subject. 
Chapter  iii.  discusst^  the  classification ^  and,  after 
reviewing  the  previous  sy stems,  advocates  a  new 
one,  which  is  more  convenient  than  ite  predeces- 
sors, but^  Hke  them,  artificial  and  arbitniry.  The 
new  system  may  stand  for  the  present,  but  only 
as  a  convenient  makeshift,  fjeuding  the  ostahliah- 
ment  of  the  permanent  and  natural  classification 
upon  a  true  morphological  basis*  Chapter  iv,  is 
devoted  to  sketchy  notes  on  the  haunts  and 
habits.     It  concludes  the  first  |>art. 

The  second  part  is  entirely  conceme<l  with  the 

inograph  proi>er,  and  deals  with  the  Flos- 
'ctilltrijidae  and  Melicertidae,  The  British  species 
are  figured  and  described  with  conHiderahle  detail, 
and  several  new  ones  are  added.  Concerning 
nofit  of  them  niuuerous  and  valuable  ol>servations 
OfD  the  anatomy  are  also  rec-orded,  Ixvth  in  word 
and  picture  ;  for  the  authors  have  embodied  n»- 
suits  from  their  own  original  investigations  so 
hirgely  as  to  give  their  work  importance  as  a  con- 
tributian  to  zoftkigical  knowledge.  The  foreign 
iipeciee  are  also  deserilied,  and  in  most  cases 
fig:ure8  of  thetu  are  reproduced.  It  results  that 
an  urgent  need  is  %vell  meU  for  it  is  abt>ut  quarter 
of  a  century  since  the  last  general  revision  of  the 
rotifers  wns  publisIitHl  in  Piitchard's  *  Infusoria/ 

The  plat*'s  have  the  figures  on  quite  a  large 
Bcule,  and  are  partly  colored.  The  drawings 
represent  charaetcristic  ajipcarances,  and  are  in- 
structive. The  litbogmpher  has  done  his  work 
quitCf  though  hardly  very.  well.  The  printing  of 
the  tcjtt  is  gooil,  and  several  fonts  are  so  em  ploy  e<l 
as  to  easentially  facilitate  the  consultation  of  the 
pag<.'8. 

To  still  ftirther  characterize  the  work,  it  nmst 
l)o  addeil  that  the  style  is  simple,  direct,  and  of 
a  distinctively  literary  ([uality.  It  is  filea-siint  to 
reflect  that  most  Englit*h  scientific  writei^  avoid 
both  the  iMimjKiiis  prolixity  of  the  French  and  the 
uncouth  rumhrousnesfi  of  the  Germans. 

TVie  m<»n»li'^*^gi^  ^'ill  m\m  much  from  Hutlson 
and  (ii^wVn  treatise,  for  it  is  essentially  descriptive 
efen  i^hen  it  touches  upon  anat<>mical  matters. 
We  have  fuuud  no  indication  that  the  authors 
have  eonsiilered  the  afhnities  of  rotifers,  nor  the 
rismarkable  denionslration  by  Hatsc-hek  of  the  fact 
that  they  are  the  living  representatives  of  the 
form  common  to  woruTs,  moUusks,  and 


bryozoans,  —  the  uncestnii  form  which  is  still 
preserved  to  us  in  veligers,  L<ivdn^8  larvae,  etc. 
There  can  l>e»  little  question  that  nearly  all  bilateral 
animals,  except  the  Echinodermata,  are  derived 
from  rotifer-like  ancestons.  It  is  this  conclusion 
which  renders  the  investigation  of  the  wheel 
animalcules  so  imfxirtant  at  present,  and  which 
causf«  regret  that  Mr.  Hudson  does  not  apparently 
include  the  morphological  significance  of  the  class 
witliin  his  range  of  study,  C,  8.  MiNOT. 


PROPER  NAMES. 

The  subject  of  proper  names,  on  which  we 
have  an  extended  scientific  literature,  has  so  far 
not  had  the  good  fortune  to  fall  into  the  hands  of 
a  writer  jxjssessed  of  both  philological  training 
and  the  talent  for  makiitg  his  subject  popular. 
The  author  of  the  present  work  disclaims  fill  ]tre- 
tensions  to  have  produced  a  philological  treatise  : 
iiidee<l,  the  sjH?ciali8t  would  very  soon  remark, 
that,  for  such  a  task,  Dr.  Klein  pa  u  I  is  hardly  well 
enough  versed  in  the  principles  of  the  modern 
school  of  philologians,  if  he  makes  such  observa- 
tions as  this  one  :  **  Es  fragt  sich  nur  ob  80Mir  ein 
t  eingebtiBBt  od€>r  ntchttester  ein  t  eingeschoben 
hat "  (p.  51).  Sosor  (inter  soror)  cannot  have  lost 
a  if  because  si  is  about  the  most  persistent  com- 
bination of  consonants  to  lie  found  anywhere,  and 
the  t  m  never  lost  in  Latin. 

Leaving  out  of  the  account  a  iiuml>er  of 
*  philological' excursions  of  this  character,  which 
the  author  might  have  very  well  disppnHi*fl  with, 
as  they  have  little  or  no  bearing  u|ion  ttie  suijject, 
we  must  admit  that  Dr.  Kleinpaul  has  [)rtKJuewi 
an  extremely  readable  boi>k.  based  in  its  details, 
in  the  main,  upcm  the  latest  and  best  authorities 
on  etymology,  with  the  exception  of  a  few  wonls 
where  the  author  adlieres  to  anticiuated  deriva- 
tions (cf,  daughter) ;  while  the  general  treatment 
and  classification  of  the  subject-matter  are  de- 
cidedly interesting  an«l  original,  Tlie  book  is  not, 
like  S4>me  othei's  of  similar  pretensions,  merely  a 
dictionary  of  curious  names,  like  the  piuitan 
What-ever-may-contrive  -  those  -  which-are-to-you- 
contrariou6-praiKe-G<Kl  Pimpteton,  or  the  aristo- 
cratic  \^oo-der-Decken  -  vom  -  Himraelieich  -  zum* 
Kuhsttill,  although  such  are  also  treated  of  in 
their  prof>er  places;  but  it  is  an  attempt  at  a 
logical,  not  a  philological,  classification  of  profier 
names  according  to  their  origin  ;  and  while,  of 
cx>ur8e,  the  list  of  names  mu.st  necessarily  be  in- 
complete, it  seems  that  the  author  has  overlooked 
nu  important  source  from  wliich  names  for  in- 
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divtduals,  faoiilies,  or  pt?opk«,  are  dr»wn,  —  from 
favorite  national  diiilies*  liko  Jat-k  Pudding  for  an 
Englishman,  and  KasekHliner  for  a  Swiss,  to  the 
cardinal  virtues,  like  the  Puritan  Faith  and 
Charity  :  from  bodily  j^eculiarities,  like  Oetlipua 
(*  swollen  foot')  and  Colfax  (/black  hair'),  to  of- 
fices and  dijcnities,  like  BchuUe  aini  Rinhter ; 
from  cidendar-terrnB,  like  AugUf^tuH  and  RohtnKm 
Crusoe's  Friflay,  to  meteorolojciical  I'ondi lions,  likt 
Storm  and  Schneidewind  ;  from  trades  and  ol'(!ii- 
pations,  like  Smith  arid  Taylor,  to  artick^sof  dre««, 
like  Caligula  and  Quijote ;  from  oaths,  like 
Jafiomirgott  (ja,  fio  mir  GoH  »r»  h^elfv),  ia  kind 
parental  wishes,  like  ^^n.-ht«gf:»tt  and  Blrihtreu. 

Tliese  priiicipk^  of  forming  proper  names 
are  classified  imd  grouixnl  in  logioal  sequence,  and 
they  are  eoneidefed  in  tht?ir  proper  relations  to  the 
growth  of  human  society.  We  wish  to  take  isCTie 
with  the  author  upm  the  principle  laid  down  in  the 
introduction  ;  viz.,  that  the  first  source  of  proper 
namea  ie  to  be  found  in  the  limitation  of  generoJ 
terms.  Thus  a  primitive  trilx*.  seiMirat'tHi  from 
other  people,  would  call  the  only  river  in  the 
vicinity  of  their  domicile  *■  the  river,'  but,  on  be- 
coming acujuainted  with  other  rivers,  would  ap- 
ply disiinguisbing  epithets  to  their  particiilar 
river,  calling  it,  for  example,  the  Re<i  River,  thus 
forming  a  [iroper  name.  There  seeniB  a  <!ertaiu 
lack  of  logic  in  this  rt*asoning,  because,  as  long 
as  a  |>eople  know  only  one  river,  the  term  *  Uie 
river  ^  is  really  a  pro|X'r  name,  and  it  tmly  ceases  to 
be  one  when  the  j>eople  begin  to  apply  the  sauie 
word  to  all  objects  of  the  samt*  kiod.  Thus  it 
would  1  e  more  corrcn^t  to  say  that  proper  names 
are  the  start iBg-iJoint  ;  that  they  afterwards  be- 
come generic  terms  by  being  applied  to  oilier 
objects  of  the  same  kmd  ;  and  that,  as  nece8.sity 
arises,  neiv  pntper  nanK^s  are  fornietl  from  them 
by  the  additii»n  of  distinguishing  epilliets. 

The  strength  of  the  l>ot>k  lies  in  tlie  fact  that 
not  only  cxld  and  rare  names  are  taken  into  the 
account,  on  the  origin  of  which  we  necoasarily 
reflect  wiicu  we  meet  tiiem,  but  the  origin  of  the 
most  common  every-day  names  has  rec^eivecl  a 
philosojihicnl  treatment.  Tliis  strength  of  the 
hot>k  is  also  its  weakness.  The  autlior,  forgetting 
timt  he  was  not  to  give  us  a  dictionary,  has  nr»t 
always  confintnl  himself  to  mentioning  a  few 
characteristic  examples,  but  has  giVen  us*  in 
many  cases,  all  the  instiinces  that  have  come 
mider  his  observation,  thereby  increasing  the  bulk 
of  his  w^ork  without  making  it  sufliciently  com- 
plete to  be  used  as  a  w^ork  of  reference.  The 
various  tables,  esi>ecially  those  at  the  end  of  the 
work,  which  show  to  what  extent  certain  prin- 
ipiplee  of  creating  proper  name«  iirevail  among 
different  nations^  are  unique  and  interesting.  The 


idea  dtverves  to  l)e  carried   out   fiinrr  fully  iflr| 
future  etliUon. 
The  iHxik   will,   reconuztend    rtself    to  Eti^lkli , 

readers  by  the  cleamesB  and  iir 

of  its  styk^,  which  contrasts 

the  style  of  many  German  works  on  related  tuU 

jwt8. 

KINO  or  THE  BEiaiANSr  PHJ^K. 

A  PRH5E  of  35,000  fmues,  or  $5,000,  te  -TfTon 
every  year  by  Leojxjld  IL,  the  king 
gians,  we  learn  from  the  Journal  of  1 1 
of  arts,  for  the  best  essay  on  somt*  pnHlet4 
tjubject  tending  to  advance  U»e  well-being  < 
kind.     The  competition  Is  alternately  re»ti 
Belgians,  and  thrown  open  to  tl»e  world, 
settled  by  an  international  jury.     The  fi»ubject  i 
this  yetir's  coru|w»tition.  opt»n  to  the  whol»*  m^otM 
was  '  The  liest  means  of  ijn proving  sandy  coo^; 
and   the  prize   has  been   awardetl   by 
national  jury,  including  some  of  the  mi>Pt  ^ 
English  and  French  engineers*  to  M.  r» 
gineer  of  potits  et  chuM^^en,  Bruge«,  air 
nine  competitors.     Tliis  is  only  tlie  second  ttiuej 
that  the  international  prize  luia  been  a^^rdt4( 
that  in  It^BO,  tlie  year  that  the  prize  was  insdtutcdiJ 
having  l>een  adjudged  to  M.  A.  Wauters,  archital  ' 
to  the  Brussels  mu^nicipaJiiy,  for  his  *  History  d 
the  origin  of  communal  franchise  in  Belghmi/  Tli» 
subject  for  the  essay  at  the  nejct  international  cniii* 
fjctition  is  *  The  progreea  of  electricity  apphed  t  - 
live  power  and  illumination,itsaj)plicationsai! 
nomical  ml  vantages.'     The  essays  for  conip»«>ii 
which  tnuat  be  written  in  French,  or  tran-li 
into  tlmt  language,  are  to  be  sent  before  the  l»tM 
Januarj',  1H80,  to  the  minister  of  agriculture,  i 
dustry.  and  public  v%'urka,  from  whom  the 
tions  of  the  competition  may  be  obtained. 


an 


The  Haager  society  for  the    defence  of   tli 
Christian  religion  has  oflTere*!  a  prize  of  4*^)  iH 
land  golden  —  or   me^lale,  if  profi^rrcMi  —  Unt  if»' 
liest  treatment  of  the  two  following  t^iUbjectg  ;  1*^ 
A  history  of  the  application  of  historical  crit 
to  hihlic4il  study,  in  order  to  estabUsli  n  posilid 
which   shall,  if  possible,   avoid   Ixith   dogntati 
and  scepticism;   9**.  A    biblic^il    nj    ' 
comparison  and  estimate  of  the  tji 
religion  ifi  unfolded  and  defendcnl    m   Uie  va 
books  of  the  Bible.     The  ciiinjietiiig*  eswaTSj 
be  signed  witli  a  motto,  and  forw; 
witli  u  sealed  envelope  indorsetl   \^- 
and  giving  the  name  of  the  nuthor,  tri  trvt/Xf 
Kysnen  at  Ley  den  before  the   Uth  of  iH^^mb 
184*6.     The  csHfiys  may  be  w*ritteo  in  Latins  I 
man  (witli  Latin  letters),  French,  or  Ditteli. 


Fifl.  a,— RruJfi*  rjCM  IS  FIQ.  I. 


F\i*     V.  -  Yv\I\.V^<i  T  KC\L  VV   1l\^>,  I. 


TSmm/TS  OF  THREE  DIKOU  WOMEN,  SHOllHO  Wi  WV^X  ^  'm.'^^Sm^'^^^^^^ 


^ 


SCIENCE 


DAY,  MAY  7,  1886, 


MENT  AND  CRITICISM. 

CENTS  of  the  report  and  onclasions 
,'b  commission,  which  have  api>eared 
ptrints,  and  were  imrtiallj  reproduced 
imber,  we  learn,  on  g^xnl  authority, 
re  in  several  reepecta.  The  fact  is, 
mlaeion  has  not  finally  formulated 
^  report,  and  may  not  do  so  for  a 
ft  What  it  has  done  is  to  vote  on 
ffoonclusions ;  to  direct  its  members 
reports  expressing  the  views  of  the 

kthoee  of  the  individual  members, 
iiich  they  were  a  minority  ;  to  au- 
imbers  to  introduce  bills  exjiressing 
al  views  ;  and  to  remove  the  seal  of 
Uie  proceedings.  In  reaching  gen- 
►ns,  the  cominisston,  by  a  vote  of 
decided  to  make  no  change  in  the 
and  it  is  not  even  believed  that  any 
fining  its  work  will  be  formally 
.  The  members  are  unanimously  of 
the  policy  of  the  signal  office  should 
ith  a  view  of  erecting  it,  at  no  dis- 
a  civil  bureau,  but  on  the  question 
i  change  immediately  they  are  equal- 
Tiey  are  opposed  to  the  scliool  of  in- 
3rt  Myer»  as  now  conducted,  and,  it 
iat  is  known  as  the  sttidy-room  in 
In  the  matter  of  the  geological 
are  of  opinion  that  its  operations 
bricted  by  law  in  the  direction  in- 
r.  Herbert's  bill,  mentioned  in  our 
but  are  not  yet  agreed  upon  all 


wiU  agree  that  tliis  is  a  very  lame 
two  years  of  such  carefnl  investi- 
been  bestowed  upon  this  subject  by 
m.  The  only  jiarties  that  can  be 
boee  who,  knowing  how  broad  and 
ad  to  bad  legislation,  and  how  nar- 
to  that  which  is  good,  will  be  grate- 
harm  has  not  been  done.  The  most 
e  of  the  conclusion  is,  that  the  com- 
(^ve  rise  to  the  investigation  appear 


tG  have  been  only  lost  sight  of ;  and  the  only  or- 
ganization which  comes  in  for  serious  condemna- 
tion is  one  against  the  integrity  of  which  no 
charge  has  ever  been  made,  except  to  be  refuted. 
It  is  now  conceded  by  all  disinterested  parties, 
including  the  members  of  the  commission,  that 
the  geological  survey  has  been  conducted  with 
the  highest  ability  and  integrity,  and  in  accord- 
ance with  tlie  laws  making  the  appropriations  for 
its  support.  The  ground  of  complaint  is,  that  it 
has  undertaken  too  wide  a  range  of  geological 
and  allietl  investigation,  not  iJcrtaining  to  its 
proper  functions  ;  that  it  has  secured  political 
support  by  employing  a  large  body  of  scientific 
men  scattered  over  the  country  in  these  investi- 
gations, and  has  put  the  government  to  great  ex- 
pense in  printing  the  resulta  of  such  work.  Pa- 
leontological  research  seems  to  have  come  in  for 
the  largest  share  of  condemnation  ;  mainly,  we 
suppose,  on  the  authority  of  Professor  Agassiz, 
who  claims  that  such  research  is  not  a  proper 
function  of  public  geological  survey. 

On  the  merits  of  so  brood  a  question  as  this, 
including  innumerable  details  within  its  scope, 
it  would  be  unwise  to  pass  a  summary  judgment. 
The  views  expressed  in  Mr,  Herbert's  reiKirt  form^ 
however,  a  legitimate  subject  of  examination.  If 
correctly  reix)rted  in  the  public  prints,  tliey  are 
not  characterized  by  judicial  impartiality  and 
fairness  of  statement.  For  example :  he  gives 
what  professes  to  be  an  exhibit  of  the  cost  of  the 
geological  surveys  in  nearly  a  dozen  different 
countries,  so  \videly  separated  as  Canada,  Japan, 
and  Victoria,  without  any  eitatement  of  the  con- 
siderations which  determine  their  selection,  and 
ftnds  tliat  the  aggregated  coat  does  not  exceed 
that  of  our  own  geological  survey,  But  he  gives 
no  definition  of  the  objects  and  limitations  of 
these  various  surveys  with  a  view  of  determining 
to  what  extent  they  are  identical  with  uiir  own. 
We  l>elieve,  that,  as  a  matter  of  fact,  the  geologi- 
cal survey  of  England  has  been  completed  for 
some  time,  and  that  the  work  now  done,  on  the 
small  cost  of  which  IHr,  Herbert  lays  stress,  is  not 
properly  a  survey  at  all.  An  advocate  of  the 
other  side  might  with  equal  fairness  have  taken 
the  coet  of  all  the  surveys  now  in  progreas  in 
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England,  and  shown  that  that  country  alone  ap- 
propriates twice  as  much  for  its  surveys  as  we  do. 
Again,  a  list  is  given  of  some  seventy  persons 
having  other  employments ;  most  of  them  being 
college  professors,  who  have  been  employed  by 
the  geological  survey.  The  report  fails  to  state 
that  this  list  is  in  no  way  a  list  of  employees, 
but  a  complete  list  of  persons  who  at  some  past 
time  have  received  one  or  more  payments  from 
the  survey,  for  some  special  service  rendered, 
without  being  in  any  way  permanently  connected 
with  it  or  salaried  by  it.  It  is  clear  that  a  final 
conclusion  cannot  be  drawn  from  statements  like 
this  until  the  other  side  is  heard. 


In  the  January  number  of  the  Nineteenth 
century y  Mr.  Frederic  Harrison  published  an 
article  on  the  practice,  now  so  common,  of  spell- 
ing foreign  and  ancient  names  as  they  are  spelled 
in  the  original  tongues,  even  in  cases  where  an 
anglicized  form  of  the  name  has  been  long  in  use. 
He  spoke  particularly  of  the  re- writing  of  familiar 
Greek  names  in  conformity  with  the  original 
spelling,  and  also  of  the  names  of  persons  and 
places  in  the  earliest  history  of  England.  This 
practice  he  characterizes  as  '  a  pedantic  nuisance,' 
and  makes  some  very  good  points  against  it.  He 
remarks  that  "  *  Alfred,'  *  Edward,'  and  *  Edgar ' 
are  names  which  for  a  thousand  years  have  filled 
English  homes  and  English  poetry  and  prose.  To 
re-write  these  names  is  to  break  the  tradition  of 
history  and  literature  at  once  ; "  and  he  s{)eaks  in 
the  same  way  of  the  re-writing  of  familiar 
Greek  names.  He  also  asks  where  the  practice  is 
going  to  stop,  and  thinks  **  we  shall  soon  be  in- 
vited to  call  *  Moses,'  *  Mosheh,'  as  his  contempo- 
raries did  ;  *  Judah  '  should  be  written  Yehftda  ; ' 
*  Jacob '  wiU  be  *  Ya*aq6b  ;'  and  *  Jesus'  will  be 
*Jehoshua.'  In  short,  Mr.  Harrison  condemns 
the  practice  in  unqualified  terms,  on  the  ground 
that  it  violates  the  established  usage  of  English 
literature  without  conferring  any  compensatory 
benefits. 

To  this  article  of  Mr.  Harrison's,  Mr.  E.  A.  Free- 
man has  replied  in  the  April  numlnT  of  the 
Contemporary  review,  Mr.  Harrison  had  spoken 
of  Mr.  Freeman  as  one  of  the  worst  offenders  in 
the  matter  in  question,  and  the  historian's  reply 
is  little  else  than  a  personal  vindication  of  him- 
self. Viewed  in  this  light,  his  article  is  more  or 
less  successful,  and  he  convicts  his  opponent  of 


some  mistakes  and  inaccuracies.  But,  as  a  de- 
fence of  the  practice  that  Mr.  Harrison  condemiis, 
we  are  obliged  to  say  that  Mr.  Freeman's  reply  ift 
unsatisfactory.  Indeed,  he  doesn't  argue  the 
main  question  at  all,  but  treats  the  matter  as  little 
more  than  a  personal  affair  between  himself  and 
Mr.  Harrison.  This  is  disappointing;  for  the 
question  involved  is  one  that  greatly  needs  a  fiml 
settlement,  and  such  a  settlement  can  (mlybe 
reached  on  some  ground  of  principle.  The  qoee- 
tion  is,  whether  we  are  to  write  all  foreign  naznei 
as  they  are  written  in  the  original  languages ;  and, 
if  not,  then  what  ones  we  are  to  write  in  that 
way,  and  what  ones  are  to  be  ang^Iicized.  lb. 
Harrison  shows  that  the  writers  he  criticises  are 
not  at  all  consistent  with  themselves ;  and  Ifr. 
Freeman  virtually  admits  that  his  own  practice  if 
not  consistent,  and  that  he  doesn't  follow  any 
general  rule.  He  says  that  he  writes  '  Aelfred' 
and  <  Eadward '  because  he  finds  these  names  to 
written  in  the  ancient  authorities  ;  but,  neverthe- 
less, he  writes  < Rochester'  and  ' Canterbmy,' 
although  the  old  forms  of  these  names  are 
<  Hrofesceaster '  and  *  Cantwarabyrig.'  He  says, 
too,  that  he  writes  '  Buonaparte,'  pronouncing  the 
word  in  four  syllables,  for  the  reason  that  he 
learned  to  do  so  in  his  childhood,  which  stziket 
us  as  no  reason  at  aU.  We  hoped,  when  we  took 
up  Mr.  Freeman's  article,  to  find  him  laying 
down  some  definite  rule  or  principle  which  might 
serve  as  a  guide  to  all  writers  in  this  perplexing 
matter  ;  and  we  are  disappointed  at  finding  that 
he  does  not  even  attempt  to  do  so. 


Stories  of  the  occurrence  of  petrified  flesh, 
or  of  frogs  and  toads  enclosed  in  solid  rock,  and 
other  fables  of  the  same  nature,  frequently  ap- 
pear in  the  daily  and  weekly  papers.  One  not 
dissimilar,  though  vastly  more  absurd,  of  the 
finding  of  two  living  bats  embedded  in  a  sdid 
lump  of  bituminous  coal,  from  a  coal-mine  in 
Maryland,  is  now  going  the  rounds,  and  will 
prol)ably  not  rest  till  the  press  from  Maine  to 
California  has  given  publication  to  it.  There  was 
said  to  have  been  no  crevice  admitting  the  en- 
trance of  these  wonderful  bats,  and  that  there  was 
a  clearly  formed  impression  left  by  them.  The 
inference,  no,  the  only  *  conclusion,'  is,  that  these 
hoary  chiropterans  are  living  remnants  of  the 
coal-forming  age.  It  was  not  long  ago  that  jiBt 
such  a  story  was  told  of  an  ancient  toad  in  an- 
other coal-mine,  only  this  time  the  caibonitaoaa 
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batxarhian  hud  become,  aa  was  naturally  expected, 
very  much  desiccated.  It  is  very  stratige  with 
what  jiersietence  such  myths  and  fables  retain 
their  hold  on  iK)pular  credence.  Men  of  high 
intelligence  will  aver  their  belief  in  jjetrified 
buman  bodies,  and  we  Imve  known  a  shrewd 
biisineas-man  to  exhibit  what  he  firmly  believed 
was  a  large  mass  of  too^W  buffalo  fletih,  sinews, 
uiudcleB.  bloofl  and  all.  What  more  natural  thing 
could  there  be  than  the  finding  of  a  toad  or  bat, 
dead.  hd>ematmg  or  active,  in  the  crevices  of  a 
coal-inioe?  and  yet,  doubtless,  to  one  wholly  un- 
acqiiainted  with  geological  and  zoological  prin- 
ciple©, a  carboniferous  foe«il  fish  or  living  bat 
seenis  equally  inexplicable  and  wonderful.  Such 
fanciful  flights  of  imagination  might  pass  unno- 
ticed, were  they  not  so  industriously  circulates!  in 
the  columns  of  even  the  highest  class  of  metro- 
politan newspapers. 


THE  COAST  SURVEY  AND   THE  NAVY. 

The  latest  argument  for  the  transfer  of  the 
coast  survey  to  the  navy  department  is  embo<]ied 
in  a  paper  by  Lieutenant  Dyer,  U.  S.  N.,  recently 
published  in  the  Proceedings  of  the  U.  S.  naval 
institute.  A  very  slight  examination  of  this  pro- 
duction shows  that  the  author  trjivels  over  an  easy 
and  well*tTC»dden  path  instead  of  grappling  with 
real  difficulties  of  the  question.     Nothing  is 

der  than  to  demonstrate  to  tJie  satisfaction  of 
any  writer  who  chooses  to  espouse  the  cause,  that 
the  coast  survey  ought  to  be  turned  over  to  the 
navy  department.  If  nothing  more  were  neces* 
than  a  **Be  it  enacted,  etc.,  that  the  hydro- 

liphic  work  of  ihe  cc^ajst  survey  shall  be  trans- 
ferred to  XhB  navy  department/*  the  problem 
would  be  a  veiy  simple  one.  It  is  to  this  simple 
form  of  it  that  all  the  arguments  heretofore 
brought  forward  by  the  navy  de|Mirtment  have 
been  directed. 

Fault  can  be  found  with  every  system  of  public 
administration;  and  the  thought,  '*How  much 
better  we  could  manage  things  if  congress  would 
put  us  in  charge  of  them  I "  will  be  prevalent  so 
long  as  human  nature  remains  as  it  is.  The  real 
difficulties  of  the  question  U»gin  when  we  attempt 
to  decide  just  wliat  work,  what  recnnls,  and 
what  appliances  shall  be  transferred  to  the  navy 
dcfpartment,  and  how  the  navy  department  shall 
atOiKe  the  appliances  and  carry  on  the  wrirk. 
One  difficulty  met  with  at  the  y^^y  start  is  found 
In  that  custom  of  the  naval  service  which  requires 


that  almost  every  officer,  certainly  eveiy  young 
and  energetic  officer,  shall  change  his  duty  at  the 
en<i  of  every  three  yeai-s.  Howsoever  well  a 
cadet  at  Annapolis  may  be  trained  in  the  theory 
of  marine  surveying,  he  cannot  possibly  acquire 
at  the  academy  that  exjierience  in  practical  work 
of  any  kind  which  is  necessary  to  its  effective 
prosecution.  His  first  year,  perhaps  his  first  two 
yeai*s,  in  the  work  of  the  survey,  would  be  very 
largely  taken  up  in  learning  how  to  do  it,  so  that 
he  would  hardly  have  beconie  an  expert  before 
he  must  leave  to  keep  watch  on  board  a  ship  of 
war.  Of  eoiuBe,  we  i-efer  here  to  the  more  diffi- 
ctilt  and  technical  work  of  chart  -  construction, 
and  not  to  such  matters  as  running  a  line  of 
soundings.  It  would  therefore  be  a  necessity  of 
the  service  that  a  permanent  corps  of  skilled 
map-makers  should  be  organised,  or  that  a  part 
of  the  existing  corps  should  be  transferred.  Even 
then  it  would  be  contrary  to  naval  custom  to 
aMow  these  civilian  assistants  to  hold  any  other 
than  subordmate  positions;  and  all  branches  of 
the  direction,  from  the  head  of  the  office  down, 
would  be  intrusted  to  men  who  were  continually 
clianging. 

This  is  a  consideration  which  would  have  to  be 
kept  in  view  in  deciding  what  work  should  be 
transferred.  One  important  function  of  tlie  sur- 
vey is  the  study  of  the  effect  of  tidal  and  other 
action  upM:»n  harbors.  We  all  know  that  most  of 
our  Imrbore  are  in  a  continual  state  of  change; 
and  the  study  of  the  causes  of  such  changes  can  be 
effectively  prosecuted  only  by  exf*ert»  who  make 
it  a  considerable  part  of  the  business  of  their 
lives.  Can  the  navj^  be  relied  upon  to  funiish 
such  experts?  Tidal  observations  at  numerous 
points  along  the  coast  form  an  essential  part  of 
the  work.  Will  they  be  effectively  kept  up  under 
the  continual  changes  of  naval  administration? 
Can  the  recortls  of  the  coast  siu^^ey  which  t>ertain 
to  hydrography  be  separated  from  the  others  and 
transferred  to  another  department  without  any 
inconvenience  ?  If  not,  can  the  navy  department 
get  along  without  them,  and  not  waste  labor  in 
repeating  work  already  done  ?  Can  a  portion  of 
the  draughtsmen  and  engravers  be  transferrecl,  or 
must  new  men  be  employed  in  their  places  ? 

We  suggest  these  questions,  not  claiming  that 
their  solution  presents  insurmountable  difficrdties, 
but  only  as  showing  where  discussions  should  be 
directed  in  order  to  be  effective.  Such  general 
considerations  as  Secretary  Chandler  and  the  naval 
officers  have  presented  on  the  subject  may  be  very 
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effective  in  starting  people  to  think  about  it,  but 
can  never  suffice  to  show  what  policy  should  be 
adopted.  To  demonstrate  what  ought  to  be  done 
is  one  thing ;  but  to  show  how  to  do  it  is,  as  all 
practical  men  know,  a  very  different  and  gener- 
ally a  much  more  difficult  thing.  We  hope, 
therefore,  that  if  our  naval  friends,  for  whose 
professional  ability  Science  entertains  the  highest 
resi>ect,  really  desire  the  transfer,  they  Tiill  pre- 
sent such  a  detailed  plan  of  proceeding  from  be- 
ginning to  end,  that  every  one  shall  be  able  to 
understand  and  criticise  it.  Until  they  do  this, 
they  must  not  exi)ect  to  excite  congress  to  action. 
We  may  add  one  general  consideration.  A 
considerable  number  of  naval  officers  are  actually 
engaged  in  coast-survey  work.  Is  not  their  work 
as  effectively  performed  under  the  present  sys- 
tem as  it  would  be  if  the  navy  department  had 
charge  of  it?  What  would  the  officers  themselves, 
or  the  navy  at  large,  gain  by  the  transfer?  We 
are  aware  that  Secretary  Chandler  considered  it 
a  very  great  hardship  that  officers  should  be  re- 
moved from  the  immediate  control  of  the  depart- 
ment to  which  they  belong.  But  where  does  the 
real  evil  come  in?  These  questions  must  be  an- 
swered, and  the  public  benefit  to  be  gained  by  the 
change  must  be  made  clear,  before  the  project  can 
receive  the  really  effective  support  of  scientific 
men.  The  latter  are  not  disposed  to  prejudge 
the  question,  but  before  supporting  the  measiu*e 
they  want  to  be  satisfied  of  its  practical  advisa- 
bility ;  and  this  can  be  done  only  by  the  advocates 
of  the  change  fully  considering  such  questions  as 
those  above  suggested. 


COMPOSITE  PORTRAITS  OF  AMERICAN 
INDIANS, 

On  the  plate  accompanying  this  number  is  given, 
so  far  as  known,  the  first  presentation  of  com- 
posite jwrtraits  taken  of  North  American  Indians. 

No.  1  is  of  three  full-blood  Dakota  or  Sioux 
young  women  belonging  to  the  band  commonly 
known  as  the  Brule,  and  living  at  the  Crow 
Creek  agency,  Dakota  territory.  Tlieir  ages 
range  from  nineteen  to  twenty-three  years.  Their 
average  height  is  five  feet  six  inches  and  a  half ; 
their  average  weight,  a  hundred  and  forty-one 
pounds.  This  composite  is  made  from  photographs 
taken  on  the  same  day  and  in  rapid  succession. 
On  the  same  afternoon,  composite  No.  2  was  taken 
from  the  same  persons,  each  one  sitting  her 
allotted  seconds  before  the  camera.  In  No.  1  and 
No.  2  the  order  of  the  faces  is  identical,  and  care 
was  exercised  to  try  and  prociu*e  similar  results  in 


the  portrait :  but,  as  will  be  obeerved,  the  com- 
posites are  different.  The  controlling  face  in  No. 
1  is  given  in  picture  No.  3,  which  was  the  first 
photograph  to  be  exposed  in  making  upcompodte 
No.  1.  The  dominant  face  in  No.  2  is  given  in 
picture  No.  4.  It  belonged  to  the  last  sitter,  and 
her  photograph  was  the  last  one  exposed  in  mak- 
ing composite  No.  1.  In  two  composites  simikrlT 
made,  of  Omaha  women,  the  one  from  sitters 
varies  in  a  like  manner  from  the  one  made  up  from 
photographs,  only  in  a  different  order.  In  the 
one  from  life  the  broad  face  of  the  last  sitter  cod- 
trols  the  composite,  and  in  the  other  the  long  face 
of  the  first  photograph  influences  the  picture. 
This  variation  of  composites  made  from  the  same 
faces  —  one  taken  from  life,  the  other  from 
photographs  —  is  mentioned  for  what  it  maybe 
worth. 

A  composite  of  Omaha  men,  a  cognate  tribe, 
differs  but  little  from  a  Dakota  composite,  except 
in  the  eyes.  In  the  Omaha  composite  the  ejes 
are  larger  and  fuller.  The  height  and  breadth  of 
head,  the  strong  but  not  unduly  heavy  lower  face, 
are  noticeable  in  both  Omahas  and  Dakotas.  A 
composite  of  Omaha  women  does  not  diflfer  in 
any  marked  manner  from  the  Dakota  portrait  In 
both  the  pictures  of  the  women,  there  is  to  be  ob- 
served a  similar  variation  between  the  female  and 
the  male  of  the  same  tribe,  notably  in  the  shape  of 
the  head,  and  the  greater  prominence,  proportion- 
ally, of  the  cheek-bones  in  the  women's  faces. 

It  is  premature  to  judge  of  the  value  of  com- 
posite portraits.  They  are  certainly  ciuious  and 
interesting,  and  many  points  wiU  occur  to  the 
observer  of  these  Indian  faces.  In  a  general  war, 
they  seem  to  confirm  the  results  of  a  close  study 
of  the  home-life  and  the  various  customs,  includ- 
ing the  most  savage  rites  of  war  and  religion,  made 
by  the  writer  among  this  family  of  Indian  tribes, 
by  showing  them  to  be  a  people,  intellectual  rather 
than  brutal,  unawakened  rather  than  degraded. 
The  iwrtraits  indicate  the  stamp  of  tribal  fixity, 
and  reveal  the  unconsciousness  within  the  indi- 
vidual of  the  analytical  powers  of  mind  by  which 
man  masters  nature,  —  a  peculiarity  which  is  the 
key  to  much  in  Indian  sociology  and  religion. 

The  writer  is  indebted  to  Mr.  Jenness  Richard- 
son of  Washington,  D.C.,  for  the  making  of  the 
connx)site8.  Alice  C.  Fletcher 


GEOGRAPHICAL  NOTES. 

Siberian  trade-routes.  —  The  practical  failure 
of  the  route  by  sea  has  stimulated  the  search  for 
routes  of  inland  communication  between  Russia 
and  Siberia.  The  latest  investigations  are  those  be- 
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tween  the  Pt'tehora  and  the  Obi,  under  the  auspices 
of  Sibirinkoff  and  others,  through  the  northern 
Urals.  There  are»  it  appears,  several  passes,  the 
best  probably  that  of  Shokiu-insk,  This  is  ninety- 
eight  miles  long,  and  extends  from  Kurga  on  the 
Petchom,  a  town  acreaaible  by  steamers,  to  the 
Sigva  River,  an  fiftluent  of  tlie  Sosva  of  the  Obi 
h^mi.  The  pass  is  only  1,45U  feet  above  the  level 
of  the  9ea»  and  1^150  above  the  8igva,  A  railway 
a  hundred  miles  long  will  therefore  connect  these 
two  great  water  systems,  and  avoid  all  the  perils 
of  arctic  navigation  in  the  Kara  Sea  and  Gulf  of 
Obi.  Another  jmss,  the  Vaikurski,  is  of  about  the 
same  length,  but  rises  two  hundred  feet  higher. 

Psirtitioo  of  Patagonia.  —  Patagonia  has  disap- 
jHjared  from  pttlitie^d  geograpliy.  The  Panama 
Star  and  herald  announces  the  result  of  the  agree- 
ment, in  regard  to  this  region,  by  Chili  and  the 
Argentine  Rfpublic,  who  have  alj«orbed  it.  To 
Chili  has  bt^en  assign tnl  all  the  western  slope  of 
the  Cordillera  to  the  southern  extreme  of  the 
continent,  to  the  strait  of  Magellan,  and  all  the 
Inlands  off  tliat  coast.  The  eastern  slope  of  the 
riinge,  and  the  vast  pampas  extending  to  the 
Atlantic,  are  now  the  property  of  the  Argentine 
Confederation.  The  Strait  of  Magellan  is  declared 
neutral,  and  free  to  all  nations.  The  chief  island 
of  Tierra  del  Fuego  is  parted  equally  between  the 
two  nations,  CWli  taking  all  the  other  islands,  in- 
eluding  t!iat  of  Cape  Horn, 

Miscellaneous.  —  It  is  announced  that  news  haa 
been  received  from  Ghardaia,  in  the  Sahara,  of  the 
MBaaBination  of  Lieutenant  Palat  the  explorer. 
He  wia  murdered  by  his  Mohammedan  guides  two 
dftjB  after  leaving  Insalah,  It  is  alleged  that  his 
death  was  due  to  the  Senousian  fraternity,  the 
fanatical  association,  whose  members  were  the 
ai^assins  of  Colonel  F1atter*8  party  in  the  same 
region,  and  are  held  resixmsible  for  the  death  of 
numerous  other  explorers.  Baron  Kaulbars,  after 
nine  years'  tabor,  has  finished  a  new  chart  of 
South  America.  It  is  publislietl  by  Iliin  of  St. 
Petersburg,  in  eight  sheets,  and  on  a  scale  of 
1  :  6,;W,000.  The  author  is  now  engaged  on  a 
chart  of  Africa,  tit  have  the  same  scale.  It  is 
aaid,  that,  after  the  fixing  of  the  frontier  line 
by  the  Russo-Engliah  commission,  many  of  the 
Turkomans  living  cm  the  fertile  slopes  of  the 
Afghan  mountains  have  moved  to  the  Russian 
Side  of  the  line.  As  the  coimtry  on  this  side  is  a 
desert,  it  la  sup]x>sed  that  they  cherish  the  idea  that 
they  will  hereafter  have  an  opix>rtunity  of  raiding 
the  Afghan  aottlements  from  Russian  territory.  — 
a  coiUT^^  which  would  be  likely,  if  not  energeti- 
caUy  repressed  by  Russia,  to  raise  anew  many  in- 
ternational complications.  Lieutenants  Ryder  and 
Blocb  of  the  Danish  navy  will  devote  this  summer 


to  hjdrographic  explorations  in  the  district  of 
Upemavik,  Danish  Greenland. 


PARIS  LETTER. 

Since  my  last  letter,  a  good  deal  of  stir  has 
been  created  in  some  circles  by  the  death  of  three 
of  the  Russians  sent  to  Pasteur,  after  having  been 
bitten  by  a  mad  wolf.  As  is  always  the  case, 
some  persons  cannot  believe  in  methoda  that  are 
liable  to  miss  fire  now  and  then  :  they  think  that 
medicine  and  physiology  ought  to  be  as  precise 
and  imvarjring  as  mathematics ;  they  cannot  un- 
derstand that  he  who  operates  on  living  matter, 
operates  on  the  most  moving  and  varying  of  all 
giounds.  No  person  of  gcientific  training  will 
wonder  if  Pasteur  does  not  always  meet  w^ith  sue- 
ceea  :  in  fact,  the  experiment  has  only  just  begun, 
and  we  shall  have  to  wait  some  time  before  a 
legitimate  conclusion  may  be  reached.  I  do  not 
suppose  that  the  fiery  attacks  of  Rticliefort,  the 
renowned  —  and  sadly  renowned  —  pamphleteer, 
on  Pasteur's  experiments,  are  even  able  to  attract 
the  great  experimenter's  attention.  They  are  good 
enough  to  amuse  a  few,  but  that  is  all. 

However,  as  many  newspapers  have  seemed 
rather  dismayed  by  the  death  of  the  three  Rua- 
sians,  and  as  some  persons  have  seemed  to  be 
shaken  in  their  confidence,  M.  Pasteur  has 
deemed  it  advisable,  at  the  meeting  of  the  Acade- 
my of  sciences,  on  the  12th  of  April,  to  give  hia 
opinion  on  the  question.  In  \m  last  paper,  then, 
he  begins  by  recapitulating  the  whole  number  of 
persona  attended  to  by  himself.  At  present  this 
number  is  688,  of  which  more  than  half  have  out- 
lived the  more  dangerous  i>eriod,  —  that  during 
which  rabies  is  most  likely  to  develop.  Turning 
then  to  the  question  of  the  great  danger  of  rabies 
commimicated  by  wolves,  he  quotes  many  doeu* 
raents  referring  to  the  same,  showing  that  re- 
covery is  very  rarely  met  with.  In  Russia  it  is 
generally  considered  that  persons  bitten  by  rabid 
wolves  Imve  no  chance  of  escaping  their  fate  i  and 
it  must  be  noticed,  as  M.  Pasteur  remarks,  that  in 
such  cases  the  duration  of  the  peri*xl  of  incubation 
is  remarkably  short.  But  the  fatal  effects  of  the 
wolfs  bite  is  not  due,  according  to  Pasteur,  to  any 
increase  of  rabid  virulence  in  the  wolf.  The  virus 
is  not,  or  at  least  does  not  seem  to  be,  any  stronger 
in  the  wolf  than  in  the  dog ;  but  as  the  wolf  usu- 
ally inflicts  very  severe  bites,  especially  on  the 
face  and  hands,  the  virus  penetrates  the  body  with 
much  more  ease.  Such  is,  in  Pasteur^s  opinion, 
the  reason  of  the  seriousneaa  of  rabies  communi- 
cate<l  by  wolves.  Tljis  opim'on  has  led  him  to 
alter  somewhat  his  method  in  cases  where  rabies 
is  of  wolfish  origin :  he  is  to  tell  us  some  day  bow 
he  has  altered  it,  and  with  what  succeaa. 
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Professor  Vulpian,  the  eaiment  pliyBiologl^,  has 
been  recently  elected  secretaire  perp^tud  to  the 
Academy  of  sciences,  in  tlie  place  of  Jamin.  The 
election  was  a  close  conteet.  M,  Henri  Milne- 
Edwards  waft  the  other  comi>etitor,  and  the  mu- 
seum backed  him  solidly  ;  but  it  was  of  no  use  : 
the  son  does  not  po^teess  the  influences  the  father 
exerted.  It  muet  be  said  also,  that,  from  a  general 
scientific  point  of  view,  Vulpian  ifi  far  8U{>erior  la 
bis  opponent  as  an  original  investigator  and  as 
a  man  of  great  culture.  M.  H.  ftlilne-Edwanls's 
works  are  rather  few,  while  those  of  Vulpian  are 
numerous  and  widely  known.  Among  his  prin- 
cipal contributions,  we  shall  recall  the  following  : 

*  Legons  sur  la  physiologie  du  syeteme  nerveux ; ' 

*  Lemons  sur  les  vaso-moteurs  ; '  *  Lemons  sur  les  sub- 
stances toxiques  et  medicamenteuaes ; '  *  Lemons  sur 
les  maladies  de  la  moelle.  *  Vulpian  is  a  very  kind- 
hearted  and  most  excellent  man.  He  is  much 
loved  by  aO  the  students,  and  is  a  man  of  high 
character.  Hia  whole  life  haa  been  devoted  to 
science,  and,  althougli  a  physician,  he  has  never 
sought  to  extend  hia  practice.  It  must  be  remem- 
bered, however,  tliat  he  has  been  called  upon  to 
give  luB  medical  advice  concerning  two  illustrioue 
patients,  —  Count  of  Chambord,  and  Victor  Hugo. 
It  is  generally  believed  that  M.  Brown-Sequard  — 
well  known  in  America  —  wiM  be  elected  a  mem- 
ber of  the  academy  in  Vulpian's  seat,  since  it  is 
the  custom  for  the  secretaires  perpitnels  to  resign 
from,  the  section  to  which  they  were  elected. 

At  the  meeting  in  which  Vulpian  was  elected 
secretary,  M*  Bouciiard.  professor  in  the  medical 
school,  read  an  interesting  paper  on  the  toxicity 
of  urine  during  sleep  and  during  waking  hours. 
At  the  close  of  day  this  hquiil  is  rather  inoffensive ; 
but,  as  sleep  comes  on,  it  grows  more  and  more 
toxic  :  eight  hours  after  waking,  it  is  the  most 
toxic  posKible.  The  symptoms  of  urine-poisoning 
are  ditferent  with  night  and  day  urine.  In  the 
aeoond  case  the  symptoms  ai-e  similar  to  those 
brought  on  by  narcotics  :  in  the  first  they  resem- 
ble those  provoked  by  convulsing  poisons.  Upon 
the  whiJe,  then,  day  urine  teiitlfl  to  brin^  on 
sleep ;  and  night,  to  awaken  the  sleeper.  Professor 
Bouchard's  f>aper  is  a  very  interesting  one,  and 
we  have  no  doubt  as  to  his  obtaining  very  impor- 
tant results  by  continuing  these  experiments. 

At  the  Acad(:mie  de  m^decine,  M.  Marc  SCe,  at 
a  recent  meeting,  read  an  interesting  paper  on  the 
surface  of  the  pulmonary  vesicles.  It  is  known, 
that,  according  to  Kusa,  this  surface  is  some  two 
hundred  square  metres.  M.  S^e  does  not  tliink 
that  it  is  so  great,  but  he  still  believes  that  it  is 
equal  to  130  or  135  square  metres ;  that  is,  about 
ninety  times  the  skin-surface.  As  it  is,  this  sur- 
face is  somethmg  enormous. 


You  may  have  heard  some  time  ago  of  a  tiitI 
sad  accident  that  happened  in  »  mimng-distncsl 
near  P^rigueux,  in  the  south  of  France.    A  loH  i 
of  avalanche  of  rocks  and  earth  Imried  a  laift  \ 
number  of  workmeo,  and  it  was  hofi^l  for  tnauy 
days  that  they  would  be  saved,  because  tI      ■     '  ■ 
have  taken  refuge  in  cares  in  Uie  hii 
avalanche  occurred.     In  fact,  it  is  certam  tl 
unfortunate  men  were  not  —  all,  at  least—  kill 
the  accident.     After  every  thing  liad  been  lioui'  I 
rescue  them,  and  it  was  found  impossible, 
to  the  immense  quantity  of  materials  to  be  bijred| 
through,  a  long  hole  w^as  bored  down  directlT  toj 
the  caves,  large  enough  to  admit  of  the  |iai«is^<' 
proviaiona  and  tools,     As  nothing  was  heanl,  a 
effort  was  made  to  see  wliat  was  going  on  witbin.! 
An  engineer  ajid  a  photographer  then  devij*e«l  i^ 
very  ingenious  plan.     Tliey  sent   down  into  the 
hole  an  electric  lamp  strong  enough  to  iUuniinalv 
the  whole  cave,  and  after  that  a  photographk 
apparatus.     The  plate,  after  some  time  of  p\  • 
ure  in  the  cave,  ciune  up,  sure  enough,  peri 
impressed.     But  it  revealed  a  ghastly  scene.    Onr 
of  the  Ixxlies  of  the  men  —  quite  recognizable  brthe 
miners  —  was  lying  near  the  ap[jaratus,and  evt  s 
ly  had  not  long  been  dead.     Near  and  arourni  i 
pieces  of  other  l)odies  were  to  be  seen,  and  thf] 
were  so  disposed  as  to  make  it  probable  tliey  In 
been  torn   from  some  corpse  by  the  surviTon. 
There  is  no  reason ,  after  the  photograplis,  U>  suppodJ 
that  these  bodies  were  mangled  by  the  accident,  »l 
they  were  quite  d  Tabri  of  the  avalanche  itseH: 
at  least,  if  they  bad  been  so  mangled,  thetne  in^ 
ments  could  not  have  come  naturally,  or  liA^  ' 
been  brought  to  the  place  where  they  were,  i 
less  by  the  survivors.     This  shocking  tragwlj  1 
created  a  great  excitement  among  the  miners,  wh 
are  convinced,  that,  if  more  haste  had  t»een  i 
some  of  the  victims  might  have  been  saved, 
all  events,  the  idea  of  MM.  Siemens  and  Langk 
—  the  engineer  and  photographer  —  has  proved  I 
very  ingenious  one,  and  oue  that  may  be  noaorttd 
to  in  similar  cases. 

Tlie  Gheel  colony  is  certainly  well  kuowo 
the  other  side  of  tlie  Atlantic.  It  is  a  colony  I 
lunatics*  where  the  no-restraint  system  is  tlie  t 
one  useti.  The  insane,  instead  of  being  shut 
in  cells  or  asylums,  are  committed  to  the  care  | 
the  inhabitants  of  the  countrj*  with  whom  lU 
live,  as  would  sane  persons,  for  a  very  mod^ 
payment.  This  systeon  is  a  very  old  one, 
Gheel  is  unique  in  the  world  ;  the  inlmbitants  I 
ing  trained  to  keeping  the  insane,  and  living  ^ 
them,  for  many  centuries.  However  old, 
system  seems  to  be  very  good»  at  least  foir  a  k 
proportion  of  insane  who  do  not  require  to  be* 
up,  and  to  whom  life  in  the  open  air  secniu  U>J 
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very  beneficial.  Tlte  Belgian  gOTemmeiit  has  de- 
cided to  try  and  create  a  second  Gheel.  and  lias 
chosen  Lknieux,  wishing  to  have  a  Gheel  where 
PVench  is  spoken,  for  the  benefit  of  the  i>art  of 
Belgium  where  French  is  the  only  language  un- 
derstood, as  Gheel  is  in  the  Walloon  i>art  of  that 
country,  and  is  very  inconvenient  for  French* 
8|)eakJng  in&ane.  This  plan  seems  to  meet  with 
euccese»  and  Lierneux  is  aU-eady  provided  with  a 
number  of  j)atients»  and  with  a  committee  for  in- 
spection and  surveillance.  We  hoi>e  that  Lier- 
neux  will  thrive  as  well  as  Gheel  has  and  does.  I 
Ttsited  Gheel  two  years  ago,  and  eou\"inced  myself 
that  the  insane  are  under  liappier  and  in  health- 
ier conditions  than  in  asylums,  and  that  if  they 
are  well  looked  after  by  the  authorities,  they  are  as 
well  nursed  and  eared  for.  I  may  add,  that,  vvhen 
B  system  has  outlived  some  centimes,  there  must 
be  some  good  in  it. 

A  Parisian  physician,  Dr.  Sandxas,  created  some 
time  ago  quite  a  sensation  in  the  medical  world 
by  a  pai>er  on  the  possibility  of  modifying  the 
human  voice  to  an  unprecedented  extent  by  the 
use  of  different  inhalations,  bringing  to  the  kurynx 
air  saturated  with  dilferent  vapors.  His  opinion 
is  based  exclusively  on  experimental  tests,  not  at 
all  on  theoretical  views.  Dr.  Saudras  pretends  to 
be  able  to  change  the  nature,  intensity,  pitch,  and 
-extent  of  the  voice  in  ipiite  a  surprising  manner. 
For  instance,  after  ten  or  twelve  inspirations  of 
alcoholic  vaptirs,  the  voice  becomes  quite  hoarse, 
and  cannot  give  more  than  five  or  six  different 
notes.  Inlialations  with  Ouyot*s  eau  de  Goudron 
enfeeble  the  voic^;  on  the  c^jntrary,  eau  de  Botot 
siTengthena  the  voice  in  a  very  marked  manner  \ 
and  with  some  essences  —  Dr,  Sandras  does  not 
say  which  — this  strengthening  is  so  very  great 
that  the  voice  acquires  new  notes,  high  as  well  as 
low.  Other  sulistanees  confer  only  low  notes  :  and 
others,  only  high  ones.  If  the  facts  discovered  by 
Dr.  Sandras  prove  to  be  true  for  other  persons 
than  hinn*elf ,  this  distxjvery  will  be  very  useful  to 
Angers,  preachers,  lawyers,  and  all  persons  gen- 
CTally  that  are  obliged  to  use  their  voice  a  gre^t 
deal.  If  it  is  also  true  that  hoarseness  of  the  voice 
brought  on  by  cold  can  be  cured  in  a  few  minutes, 
I  do  not  doubt  that  the  method  ynil  be  much  ap- 
pealed to.  For  singers,  certainly,  the  ijoesibility 
of  increasing  the  number  of  notes  of  the  voice, 
either  in  the  upper  or  in  the  lower  or  in  both  keys, 
will  be  much  appreciated.  Exi>eriments  with  Dr. 
'  4hndras*s  methcid  are  to  be  made  in  the  Conserva- 
toire d«^  musique. 

The  w^^^*ond  number  of  the  Archives  slaves  de 
hiologie  contains  many  intert'sting  papers.  One 
of  them  is  by  Professor  Anrej),  on  ptomaines.  The 
author  has  witneased  many  cases  of  poisoning  by 


preserved  fish  (sturgeon)  in  Russia,  and  has  been 
able  to  isolate  and  extract  the  jxiisonous  substance 
by  the  Stass-Otto  method.  The  ptomaines  so  ob- 
tained are  very  toxic ;  and  the  symptoms  brought 
on  in  animals  very  much  resemble  those  of  the 
principal  depressing  and  paralyzing  ]Kiisons. 

Prof.  A.  Gautier  has  recently  pubLishe<l  an  ac- 
count of  his  experiments  and  researches  on  pto- 
maines and  leucomaines.  The  facts  he  has  dis- 
covered  are  very  interesting  indeed,  and  he  has 
opened  new  ways  in  cbemistry  and  physiology* 
The  ftrat  leucomaine  discovered  was  creatinin, 
found  by  Liebig  and  Petenkofer  in  1849,  Since 
then,  M,  Gautier,  in  1881,  following  researches 
Ijegim  by  his  pupil,  O*  Pouchet,  and  beginning 
new  experiments  of  an  entirely  different  order^ 
lias  been  able  to  Isolate  many  leucomaines  verj' 
analogous  to  ptomaines,  but  quite  different  in  that 
tliey  develop  only  in  living  organisms.  Leuco- 
maines are  found  abundantly  in  the  muscles  : 
they  are  of  many  sorts.  Xantocr^atinine,  cru- 
socr^tinine,  amphicreatine,  pseudoxanthine,  are 
the  moat  important.  As  to  the  manner  in  which 
these  leucomaines  originate,  Professor  Gautier 
caimot  say,  but  he  believes  that  the  oxygen 
brought  into  the  organism  is  the  most  efficient 
agent  in  the  destruction  of  these  poisons.  They 
all  oxidize  very  easily.  Of  couiBe,  if,  for  some 
reason  or  other,  oxygen  is  less  abundant  in  the 
blood  (anaemia,  chlorosis,  etc.),  leucomaines  may 
become  very  abimdant,  and  exert  a  toxical  in- 
fluence on  the  organism.  Professor  Gautier's  ex* 
perimenta  are  very  Intereettng  from  a  physiological 
point  of  view :  they  may  also  become  a  stand- 
point for  very  useful  pathological  applications, 
because  it  is  very  natural  to  suppose,  that,  if  leuco- 
maines are  able  to  originate  and  accumulate  in  a 
certain  quantity  in  the  organism,  they  must  sin-ely, 
in  some  cases,  represent  the  origin  of  sundry  dis- 
easeSf  or  at  least  certain  symptoms,  hitherto  tm- 
explained  or  misinterprets. 

Yesterday  evening,  the  Stanley  club,  which  com- 
prises the  leading  members  of  the  Anglo- American 
colony  in  Paris,  gave  a  dinner  at  the  Continental 
hotel  in  honor  of  Pasteur.  M.  MacLAne  presided, 
and  at  the  end  of  the  dinner  proposed  a  very  ap- 
propriate toast  to  Pasteur,  concluding  as  follows ; 
*'The  United  States,  represented  by  the  Stanley 
club,  give  you  greeting,  air,  as  one  of  the  most 
illustrious  of  those  etprita  d'itite,  and,  while  pro- 
posing your  health,  I  express,  on  Americans  be- 
half, the  hope  that  your  career,  already  filled  up 
with  so  many  great  works,  shall  be  yet  a  durable 
one,  for  the  joy  of  those  who  suffer,  and  for  the 
instruction  of  those  who  learn  by  your  example 
how  disease  may  l>e  overpowered  by  labor  and 
science,*'    M,  Poseur  answered  M.  MacLane,  giv* 


412 


SCIEXCE. 


[Vol.  VIL,  No.  170 


inir  interesting  details  of  hia  work,  and  also  of  his 
own  character  and  temper.  The  passage  is  worth 
while  quoting:  ••There  are  two  men  in  me. — 
the  one.  timid,  selfnletiant,  and  of  humeur  facile, 
who  accepts  tliankfiilly  gooil  advices  and  discus- 
sion :  the  other  is  a  grt»at  deal  less  easy  to  manage. 
When,  after  having  thoroughly  used  all  the  re- 
sourctfS  of  exi)en  mental  science,  I  am  quite  sure 
of  having  attained  to  truth,  a  second  man  arises 
in  myself,  a)  volute,  very  harsh  in  discussion,  and  of 
humetir  farouche,  ...  I  am  no  more  in  Novem- 
ber. IsSo.  timid.  tn>ubled.  sleepless,  always  haunt- 
e»l  by  the  nightmare  of  rabies.  AVe  are  in  April, 
1S>6.  Having  called  to  aid  all  the  resources  of 
exi^rimental  science.  I  am  now  in  possession  of 
the  exact  scientific  truth  concerning  this  ques- 
tion." 3L  Pasteur  concluded  in  proposing  the 
j-  •int  health  of  America  an«l  France.  *•  two  nations 
f-rmerly  sisters  on  the  battle-ground."  Tixists 
w.rre  nert  pr>i¥*<:^  by  M.  de  Blowitz  and  de 
L#r^e^f*?,  and  the  meeting  broke  up  after  mutual 
rXTr««ons  tif  sympathy  and  good  feeling  had 
h»sirn  frv^rly  exchan^td.  H.  V. 
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rt.\.y'iE  nuiTsanoe  of  rats  has  develo]x»ii 
.  =t:ii3-?  i<ins  of  New  York  tity.  n^aohing 
L  "rxtent  as  to  call  for  iu\  exaniimition  of 
/;m--tan'.>rs  by  the  pn^ivr  city  auihoritit»s. 
iwellini;:s  alnu^t  uninhabitable.  Thi»s*> 
Are  kn-^wn  to  p^>te*»*>  a  r^>markablo  migni- 
zi=.*:i.  L>^njiTvgaixn*:  in  l:irg\»  nunilvrs.  and 
nir*:  wholf  rejrioiis,  to  afierwanl  as  sud- 
lt,  i  >:ran*:ely  dis;i]»|var.  Pr.  l^u'kland 
iri^TanMr*  ..■:  ihtir  iuijn".uiou  frv^:u  luni^k^  to 
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the  Philadelphia  zodlogical  gardens  they  have  been 
very  numerous,  and  not  a  little  of  a  nuisance. 

—  Mr.  Charles  Rhodes  of  Oswego,  N. Y.,  h» 
lately  published  a  circular  giving  the  monthly  and 
annual  levels  of  Lake  Ontario  at  Oswego  for  a 
number  of  years,  as  determined  by  records  of  the 
army  engineers.  The  variations  of  level  seem  to 
be  irregular,  and  are  not  well  explained.  For  ex- 
ample, in  April.  1873,  after  eighteen  months  d 
low  water,  the  lake  rose  about  two  feet  and  a  half 
in  twenty  da}'s.  When  it  is  considered  that  the 
whole  inflow  of  the  Niagara  during  that  time 
would  scarcely  more  than  produce  the  rise,  ev^en 
if  the  escape  by  the  St.  Lawrence  were  stopped 
meanwhile,  the  magnitude  of  the  change  may  be 
appreciated,  but  can  hardly  be  well  accounted  for. 
3Ir.  Rhodes  also  gives  account,  in  a  personal  letter, 
of  oscillations  in  the  water  of  the  lake  that  seem  to 
correspond  to  the  seiches  of  Lake  Geneva  and 
other  Swiss  lakes.  He  describes  sudden  flows  of 
the  water  from  Lake  Ontario  into  the  Oswego 
River,  with  a  rise  of  ten  to  eighteen  inches,  fol- 
lowed, in  half  an  hour  or  so,  by  an  equally  sudden 
lUscharge  and  fall,  going  as  much  below  the  oidi- 
nary  level  as  the  rise  had  been  above  it.  Smaller 
oscillations  succeed,  gradually  fading  away.  All 
such  large  and  sudden  fluctuations  are  followed 
by  storms  of  wind.  rain,  or  both.  These  singular 
phenomena,  so  well  studied  out  by  Forel  in  Switz- 
erland, have  received  but  little  attention  in  this 
ivuntry.  The  reconis  of  lake-levels  kept  by  the 
iurmy  enginefrs  would  probably  alTord  many  ex- 
amph^  tliai  should  receive  investigation. 

—  At  one  of  the  recent  sessions  of  the  Prussian 
I^ndsta*:.  it  was  stated  tiiat  the  rigc»rous  laws 
adopt t\l  in  iss.".  relating  to  rabid  animals,  had 
prvxhuviJ  m^^t  excellent  r«s^ultSw  These  laws  Im- 
press the  nei^i-sKsity  of  veterinary  examination  of 
all  aninuils  siispecteii  of  rabit*,  and  if.  in  any  case, 
the  pr\-s**r.oe  of  the  disease  is  determined,  require 
th;;:  all  animals  which  have  b^-en  ex]iOSied  to 
diii^c^^r  shall  l^  immeiliately  killed.  Furthei^ 
moro.  i::  ar.y  distrio:  wheiv  a  rabid  oat  r.r  dog  is 
s*-tr. ::  is  crucredihat  al]  d^-^  shall  l^  o.^n fined  or 
iv.;:r--\\i.  As  a  rvsiil:  of  ihes*-  laws,  tht-re  has 
Ixxn  A  s:«\*,:y  vitvreiise  in  the  nunil^r  of  mad 
d.^o^  Iv.  ISn-M,  »>::  raiii  d;-e*  'wt.re  killed; 
IV.  :r?^:->':.  '^:^'  :  in  :»-:-s?.  4:^:  :  in  iSNrt-S*.  ^tO: 
:r.  :nS4^n\   v:.     >.;rin*:  :hr  f>i^?;  ■  ;  ^tes-f  vears 

:^s:->::  C.4-.«  ^-h-r  l  ^.  wh::h  had  c-t^n  ex- 
ix>!<ri  :.^  :  -  .:.i:-,-r  :f  Aiinun.-.  were  killed  :  in 
:SSt-S'  :S  v.v..v.;icr  ^-.^^  :.4:«  .  Tb^  number  of 
h",i:ii a::  .*.  c  .s :  >>  :  \-. <  .:  t\  >  A^e  * 
lixus  1"  Ins,-  >i  tI"^"'^"  «•-■-*=  -c-' 
•j:i  :S^,:^\  :.v.:  :  in  :>^.>->4.  .n 
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—  Tlie  Smithsonmn  institiition  received  last 
week  a  foetal  pygtuy  sperm- whale  (Kogia  brevi- 
cep8)  from  Mr,  George  Sayei*8,  keei^er  of  the  Sea 

^Island  city  life-saving  station,  New  Jersey.  It 
been  discovered   that   this  species  of   Kogia 

'  breeds  at  this  time  of  tlie  year.     Last  May  a 

'  specioiGn  was  abo  aent  to  the  Institution.  Early 
this  winter  a  female  of  this  species  was  received, 
ooutaiuinj^  the  smallest   foetiis   of   this   cetacean 

I  erer  founds  not  more  tlian  six  weeks  old. 

—  The    natiiralists    of     the    fish     commission 
I  steamer  Alliatross,  which  is  now  eugage^i  in  tak- 

:  soundings  among  the  Bahamas  for  the  hydro- 
[>liic  bureau  of  the  navy  department,  have 
enUy  sent  home  a  part  of  their  collections  in 
this  locality.  Besides  several  new  species  of 
birdi?,  the  collection  contains  a  number  of  speci- 
mens of  Kirtland's  warbler,  which,  ornithologists 
Twrill  remember,  is  a  very  rare  sjieciefl  to  our  fauna. 
Very  few  specimens  Irnve  ever  been  taken  within 
the  limits  of  the  United  States,  and  it  is  not  until 
rec<*ntly  that  its  habitat  has  been  discovered ;  in 
this  locality,  however,  it  is  found  in  abumlance. 
The  Albatross  will  return  from  her  work  in  the 
Bahiuuas  on  or  about  the  12th  of  this  month. 

—  The  off -shore  seal-fishery  of  Newfoundland 
this  year  has  not  prt»ved  a  success.     The  largest 

taken  was  about  34,000  seals  ;  tlie  average, 
i  than  12,(X»0  ;  the  total  about  163,800,  divided 
among  fourteen  vessels.  The  fine  steamer  Reso- 
lute was  driven  by  the  ice  upon  a  reef  north-east 
of  rogo»  and  is  a  total  loss.  Once  in  every  ten 
or  fifteen  years  it  hapi>en8,  that,  owing  to  the 
prevalence  of  easterly  winds,  alxrut  the  time  for 
taking  the  young  seal,  the  ice  on  which  tliey  are 
is  driveji  huidward»  and  forced,  a  compact  mass, 
iota  the  northern  hays,  where  vesseU  cannot  fol- 
low. The  residents  along  the  ahoi^  then  reap  a 
harvest  as  long  as  the  wind  is  favorable  and  the 
ice  clings  to  the  land.  It  is  estimated  that  from 
100.000  to  hK»»DOO  seal  have  been  taken  in  this  way 
this  season,  which  is  a  godsend  to  the  people,  who 
are  mostly  very  destitute.  In  some  places  the 
land-caU'h  has  averaged  thirty  per  man,  each 
worth  about  two  dollars,  of  which  the  captor 
owns  the  whole  ;  while  on  the  steamers  the  own* 
ert  of  the  ve«sels  receive  one- third  of  the  catch. 

—  In  a  communication  before  the  French 
academy  of  sciencea  on  April  12,  M.  Pasteur 
stated,  that,  of  the  7*36  persons  treated  for  bj^dro- 
phobia  by  him  up  to  that  tiate,  688  were  bitten  by 
mad  dogs,  and  88  by   mud  wolves  :  among  the 

Lier  there  had  been  one,  among  the  latter  three 
FVom  a  collection  of  cases  in  man  from 
^  bites  of  road  wolves,  he  finds  the  percentage 
of  mortality  as  high  as  82,  and  the  duration  of 


incubation  much  shorter  :  he  therefore  concludes 
that  there  is  greater  virulence  in  the  poison  from 
this  source.  Instead  of  three  deatlis  so  far,  among 
those  bitten  by  the  mad  wolves,  he  believes  that 
there  shoidd  have  been  fifteen  or  sixteen,  had  his 
treatment  been  ineffectual, 

— ^A  lively  discussion  on  the  subject  of  the 
poisonous  mussels  of  Wilhelmshaven  (Science^  vii. 
175)  yet  continues  in  the  German  medical  periodi- 
cals. From  the  conclusions  already  reached,  it 
appears  evident  that  simple  stagnation  of  sea- 
water  is  capable  of  giving  rise  to  poisonous  quali- 
ties in  the  animals  inlmbiting  it ;  and  that,  too, 
when  the  water  may  be  uncontaniinated  by  sewage 
or  other  impurities.  Poisonous  qualitie^i  precisely 
similar  to  those  of  the  mussels  have  been  observed 
in  the  star-fishes  of  Wilhelmshaven,  Tht^  poison 
in  the  mussels  has  been  leolated,  and  desicribed  as 
a  ptomaine  under  the  name  of  mytilotoxiu  ;  but 
Professor  Virchow  says  it  cannot  be  a  true 
ptomaine,  as  it  is  not  a  product  of  decomiKisition. 
A  large  share  of  attention  has  l>een  given,  by  the 
various  writers  on  the  subject,  to  the  question 
whether  these  mussels  are  of  a  new  and  in- 
trixliiced  form  or  not,  It  is  generally  agreed  that 
they  are  not,  yet  there  seems  to  be  tolerably  con- 
stant differences  from  the  true  Mytilus  edulis, 
probably  due  to  the  conditions  in  which  they 
grow.  Professor  Virchow  adds  a  point  of  practi- 
cal importance  ;  viz.,  that  the  experienced  fisher- 
men of  Cliristiania  warn  consumers  against  the 
us©  for  food  of  muesels  and  oysters  which  have 
been  attached  to  ships'  bottoms,  old  wood -work, 
etc. 

—  Tlie  new  microscope  objectives,  of  which 
notice  was  given  in  Science,  are  more  full}'  de- 
scribed in  the  last  number  of  the  Journal  of  the 
Royal  microscopic  society.  They  are  receiving 
high  praise,  —  •  the  microscofje  of  the  future,"  as 
Professor  Abbe  calls  them, —  and  it  is  helieveti 
that  high-power  work  hereafter  will  almost  neces- 
sarily be  done  with  them.  The  two  i  objectives 
which  have  been  received  in  England  are  com- 
posed each  of  ten  single  lenses,  combined  to  form 
five  separate  lenses,  with  a  single  front  lens  ;  but 
the  special  [X)int  in  their  construction  is  that  they 
are  made  of  the  new  kind  of  optical  glass  which 
Professor  Abbe  and  Dr.  Schott  have  been  work- 
ing for  the  past  five  years  to  perfect.  Of  the  ten 
lensea,  two  only  are  of  siliceous  glass,  the  c>ther 
eight  l>eing  made  of  t^orates  and  plioHphates. 
The  crown  and  flint  glass  ordinarily  used  by 
opticians  does  not  contain  more  than  six  chemical 
elements,  while  the  new  glass  contains  no  less 
than  fourteen.  This  glass  was  discovered  neai'ly 
three  years  ago,  and  objectives  were  then  made 
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■>     '.t-u!« .    'uc.   lb  :c  wad  decided  to  establish  a 

! ui •! •  i . -11. 1 •■r^    IT  -.:!«•  pn>duction  of  the  glass  with 

'u     i.ii     I  -.intf    111  cey  —  #15.000  —  voted  by  the 

Vi.^-^tj  ^i  ^»rmu«ra:.  Me»n».  Zeiss  were  obliged 

.  ^:ii!i    r"iti  js^uu:  it  until  it  should  be  accessi- 

xy         ,i\:r    cr.i.Lio^  aldo.     In  a  few  months  it  is 

v.<«v'c>4   :m:  :h^  prvparation  for  the  supply  of 

\^%    •  rtLv>  xnd  i>b.whates.  as  well  as  the  siliceous 

,'  »c«as   \  il  .V  ■j.'^rftvtel.  when  both  objectives  and 

^-..>c«  A'!:  'v  ot>cainable  in  the  usual  way.     Mr. 

N.  i.M  ii.  w=*o  has  examined  one  of  the  objectives, 

^% "■:».**    ::iiL#:    -The    great    benefit    wliich    will 

ic*.  ( •(•  :i'  uiicrvv^vpists  from  the  use  of  lenses  of 

:);%  .vps:ruv*tion  will  be  due,  not  so  much  to  the 

.i.>*'iKv  A  ivli»r,  as  to  the  greater  freedom  from 

svi^crioa!  dl«erration.  .  .  .  It  is  decidedly  the  most 

WiILuiut  objtvtive  I  have  ever  seen." 

Viw  de|virtuient  of  physical  education  in 
A  III  horse  i\>llege  has  hitely  included  among  its 
:it.^tiscu'sthi«e  relating  to  the  condition  of  each 
readout's  eyes  upon  entering  college.  The 
suiuuuiry  of  the  results  obtained  from  the  ex- 
.^tiuuatiou  of  the  classes  of  1888  and  1889,  com- 
prising; \\^  nu»n,  shows  a  hirger  {lercentage  of  im- 
(viiiA\i  visual  organs  than  might  be  expected.  In 
\\w  following  table  the  percentages  are  given  for 
\W  I  wo  oIsiKses  ixunbined. 

IVrfwi  vimou.  In  both  ojrM.  14  0  ;  In  oneeye 18.0 

r«t'«iis)t(o«t,        ••        '•  88.3;      •*      "      8  0 

\.<4L  «><ri(tHt,      "        *'  !*•*;      '*      "     ^-0 

V.iijim-»iiv.  '•       "  lao:      '*      "      7.0 

%»4'ioi  JoUvl* ^-^ 

v\  I V ;»  i- shI  v\»K»i  m«iiiio M .5 

M  .^s  u'.-ht\«  ooK»r  neiiin* 8.5 

r.»i.i4:s  i'»'U»i  M»i*l 10 

, J.  viv'!>  ...K.rMlml    15 

V\  .  ."I  '•'»!  •  i'*o«        *4.0 

w  »■ 'i  ''ni»  II  I'vo*   8S  0 

W     'I  ,li4.«  OIV4     13.5 

\'w  jviwulaK**  of  th«)tw  with  jierfect  vision  in 
.. ..'  ,'1  U»ili  »\vrs  was  n«»arly  the  same  in  both 
, '  kvA-..  \*\\\  a  r*»iisitltTable  variation  was  ob- 
.,  .v^^(  ill  ilio  iiuniU-r  of  the  far-sighted,  near- 
....Vu*l    iiid  lhi«M«  with  iiiiiHTfwt  foci  (astigmatic). 

\U  S*  iiddii'H  '  SyHtematiHche  tibersicht  der 
4,K..i;.»i  ui\iio|HHh'ii,  arachnoideen  und  insekten,' 
»ix.»u  »urr«' llaiiilhuch  «ler  i>alaeontologie/ is  a 
^  sU  i^U-  tx^am*'  i»r  i»ur  pn-m^nt  knowledge  of  fossil 
,„  „ ,  \ .  iiiul  i»ni'  whirli  IIIIm  a  long-felt  want.  It 
,.  II.  M\  ilUiMlnihHl  with  <«x<:ellent  figures  of  the 
p,  Ml.  \\^M  ft"  "»".  »*'"^  «-oiitainH  a  concise  and  care- 
n.l  ...imiiunv  of  tho  rxtimt  genera.  Entomolo- 
,.,.,  |o\%hoiiilho  wt.rk  Hh<MiM  liave  its  greatest 
\  ,lui  \\  III  h"  >'l'»'»  «''  >*•""»  ^'»"*  *^  "^'^  sliortly  be 
pnhh-lHHl  hi  KiikI*"**- 

III,.  «»hlllioiirt  to  thi-  literature  of  bacteriology 

,i I..IO  vni.^  b«vi.  iH^ome  so  ^^*^^-\^^ 

„,Hiio» »•"«  '^viMi  the  siitH;ialist  can  hardly  keep 


pace  with  the  publications  constantly  appear 
For  this  reason  the  new  **  Jaliresljericht  ah« 
fortsclu-itte  in  der  lehre  von  den  pathogenen  mi 
organismen"  (Braunschweig.  Bruhn,  1886). 
Profes8<jr  Baumgarten.  will  be  welcomed  bi 
tliose  interested  in  this  broad  field.  The 
volume,  for  1885,  is  a  work  of  one  hundred 
ninety-two  pages,  conipiising  bibliographical 
of  the  separate  papers  and  Toluiues  tliat  appe 
during  the  past  year,  with  abstracts  of  tlieir 
tents,  under  the  titles,  •  Text-books  and  com 
diums/  *  Parasitic  micro -organisms  (inclu 
micrococci,  bacilli,  actinomyces,  and  i^atlMj 
spirillae,  hyphomycetae,  and  protozoa).'  •& 
phytic  micro-organisms,*  and  •  General  techni 
The  work  cannot  help  but  Ix?  very  useful  to 
biologist  and  physician. 

—  The  Society  philomathique  of  Bordeaui 
organized  an  international  congretw  on  tech 
instruction,  which  will  be  oi)ened  on  Sept 
next,  at  Bordeaux. 

—  The  falling-off  in  the  average  size  of  fan 
in  France,  as  shown  by  rei*ent  statistics,  ha 
duced  the  enactment  of  a  decree  re-affirminj 
law  whereby  every  father  of  a  family  ha 
seven  living  children  may  have  one  of  his 
educatetl  at  the  ex]5ense  of  the  state. 

—  The  Siwnish  Royal  academy  of  sciences 
offered  premiums  for  papers  on  bird  migrai 
and  habits,  as  observed  in  the  littoral  and  cei 
regions  of  the  jieninsula.  The  particular 
jects  to  which  attention  is  directed,  as  givei 
Cronicii  cientijictt,  are  ver>-  similar  to  tliose 
posed  by  the  bird-migration  committee  of 
American  ornithologists'  union. 

—  Dr.  E.  Reyer  of  Vienna,  who  made  a 
logical  tour  tlinnigh  this  cvnmtr^-  two  years 
has  lately  puhlisheil  two  profiles  through 
Sierra  Nevada  in  a  supplement  to  the  yct/Vif  / 
buch  f  fir  mint nilo'jh.  He  tinds  the  ovidenc 
faulting,  down  to  reivnt  dates,  very  distinct 
the  eastern  slo|v  of  the  ranjre.  even  glacial  si 
being  displace*!  at  many  jHnnts.  and  the  do 
tlirow  nearly  always  Ivin;::  «.»n  the  eai>tem  sid 
the  fnictiire.  The  eruptive  masst's.  by  which 
sedimentary  strata  or  the  ninjce  are  much 
turlxHl.  are  generally  reianieti  as  younger  t 
the  se^linients.  l>r.  Rey^r  nu^ilitit^  thi<  vien 
supiK>*in>r  tluiu  iv  X*-  .l.ler  than  the  oldest  st 
which  lie  ivutonuab'.y  111* .11  thenu  although  gi 
ly  disarm  not  I  ir\»m  their  v^rii:inal  attitude 
massive  enivt;-^r.-".:ke  ovt  rtumings.  In  the  do 
fauliinc  oii-:ii;  o:  ilu  Y.><-mite  valley,  and 
many  other  iv^i:i:s.  i>,  oi-nrirms  the" 
Prof e?s?i.»r  W  ] i : i  ney . 
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—  Tlie  miranier  cour»e  iti  entomobgy  and  gen- 
l^ral  lnvert4?brate  2ix>logy»  u(   Coniell  university, 

will  begin  Monday,  June  21.  next,  and  continue 

ten  weeks.  After  completing  an  eleuientary 
I  CJourse  in  either  t^neral  zoolcg^'  or  entomology* 

Uie  student  may  select  aome  subject  in  systematic 
I  *oolo^y,  e<joiiomic  entoiuolo|<^y,  or  insect  anatomy, 
I  for  special   investigation.     It  i^  j»lanne<i  to  have 

the  work  of  each  student,  iis  far  as  ijos^ihle,  an 
'  original  inreetigation*     Memljers  of  this  chias  will 

httve  free  U8©  of  tlie  library,  and  all  other  privi* 
I  \e^m  of  students  of  the  university.     Those  desir- 

ii'kg  to  join  the  class  should  make  application  to 

Prof.    J.     H,    ComBtock,    Ithaca,    N,Y„    before 

June  10. 

—  From  the  returns  of  the  German  quin- 
quennial census,  in  December  hu^t,  it  vvns  found 
that  Pniseia  has  a  population  of  37,270J11,  an 
Increase  of  3.79  per  cent ;  Bavaria,  5,2*!4,779,  an 
increase  of  2.49  per  cent ;  Saxony,  2,»72,805,  an 
increase  of  6.94  per  c^-nt,  the  largest  of  any  of 
iht»  states,  the  returns  of  which  are  so  far  availa- 
ble. In  only  a  few  provinces  has  there  been  a 
decrease  ;  Pomerania,  with  2.22,  being  the  most 
important. 

—  The  cold  weather  durinj^  the  past  winter  in 
Florida^  has,  Dr,  Riley  findw,  destroyed  the  in- 
jurious orange  scale  insects  wherever  it  was 
severe  enough  to  cause  the  sheddinjc:  of  th©  leaves. 

The  eggs,  however,  were  uninjured. 

—  Tlie  journal  of  the  Society  for  pflychical 
raeearch  for  April  contains  a  second  histalment 
of  Mr.  Myers's  *  Notes  on  the  unconscious  self,' 
which  is  principally  devoted  to  answering  the 
criticisms  of  Hon.  Hoden  Noel  on  Mr.  Myerses 
previous  papers.  Some  interesting  anecdotes  on 
ilie  general  subject  of  mesmerism  are  given  by 
C.  Kegan  PauL  the  weU-known  publisher,  and 
bis  sister.  At  a  general  meeting  of  the  society, 
jinnounced  for  tlie  evening  of  May  3,  Mrs.  Henry 
SitlgwicJc  was  to  read  a  jwii^er  on  spiritualkm, 
which  was  looked  forward  to  with  great  mterest. 

—  In  tables  just  published  by  the  U.  S.  geologi- 
cal survey,  Mr.  J.  D.  Weeks  gives  the  total  pro- 
dttetion  of  manganese  ores  in  the  United  States 
during  1885  at  23.258  tons,  with  over  seven  thou- 
flnnd  iidditir»nal  tons  of  mangnniferous  iron  and 
mrgentiferotis  manganese  ores.  For  the  year  18^ 
there  were  lOJHO,  for  1883  only  4.532  tons.  This 
includes  only  those  ores  contaiuiug  over  44  jier 
cent  of  metallic  manganese. 

—  Tlie  small  island  Juan  Feniandejc,  where 
Alexander  Selkirk  passed  his  four  years  of  HoLi- 
tudi?,  has  been  leased  by  the  Chilian  gijvernment 
to  «  Swiw  Tuuned  Rodt«  who  has  establishes!  tliere 


a  flourishing  colony.  M.  R^xlt  exercises  the  ]»ow- 
ers  of  a  viceroy,  and  has  the  fullest  aduiinislrative 
authority.  The  chief  occu|jation  of  the  inhaVnt- 
ants  is  agriculture,  but  some  branches  of  manu- 
facturing industry  are  also  practised.  M.  Rodt 
encourages  immigration,  and  among  the  new 
Crusoes  are  to  be  found  Au*trians.  Englishmen, 
Frenchmen,  North  and  South  Americans,  South 
Germans,  Swiss,  and  Spaniards.  Tliere  are  no 
Prussiana,  the  governor  having  a  rooted  antipathy 
to  Prussia. 

—  The  tenth  anniversary  of  Johns  Hopkins 
university  was  celebrated  April  26.  The  st^^tis- 
lics  show  tliat  the  whole  munljer  of  students 
admitted  since  its  foundation  is  923,  of  whom  19 
have  died.  Addresses  were  made  by  Profs.  W. 
H.  Welch,  and  H.  A.  Rowland,  and  others. 

—  The  Smithsonian  Ims  received  the  first  evi- 
dence of  the  successful  introduction  of  salmon  in 
the  head  waters  of  the  Potomac.  Last  week  Mr. 
R.  A.  Golden,  a  fish-dealer  in  the  Washington 
market,  presented  a  fine  specimen  of  the  Sebago 
salmon  to  the  institution,  measuring  over  on© 
foot  in  length.  It  was  caught  in  a  trap-net  at 
Ragety  Point :  and  the  presence  of  tliis  well- 
grown  Bpecimen  in  the  Potomac  watei^  is  an 
eiirnest  of  what  may  be  Uxiketl  for  in  the  future. 
The  intrcnluction  of  lind-Ux'ked  salmon  in  this 
river  marks  an  imiK>rtant  era  in  ihi*  progress  ol 
fish-culture  and  tlie  success  of  the  U.  S.  fish  com- 
mission. 

—  The  proposition  to  establish  a  national  mili- 
tary and  naval  museum  in  Washington  appears 
to  be  regarded  with  general  favor.  The  plan 
proposed  is  to  erect  a  building  on  the  Smithsonian 
grounds  for  this  purpose*  the  museum  to  l»e  mider 
the  supervision  of  the  Smithsonian.  This  plan 
wouUl  doubtless  commend  itself  to  congress  more 
forcibly  than  would  the  proiwsition  to  erect  a 
large  separate  building  in  another  part  of  the  city. 
The  army  and  navy  museum  would  be  quite  dis- 
tinct frorii  the  other  departments  of  the  national 
museum,  and  would  be  placed  under  the  control 
of  representatives  of  the  two  senices  upon  which 
it  must  depend  for  growth  and  development. 

—  Tlie  vessels  belonging  to  the  U.  S,  coast  sur- 
vey were  assigned  to  duty  last  week.  The  Pal- 
inunis,  Lieut.  D.  D.  V.  Stiuirt  commanding,  is 
stationed  in  lx>ng  Island  Sotmd  ;  the  Eagre,  Lieut. 
C.  P.  Perkins,  in  company  with  the  Daisy,  will 
proeee<l  in  a  few  days  to  the  North  River,  to  com- 
plete the  work  begun  last  year  by  the  Falinurus. 
This  work  will  take  until  the  middle  of  July, 
when  the  Daisy  will  lie  employed  along  the  shores 
of  Staten  Island.  Tlie  E^gre  will  then  begin 
operations  in  the  East  River  at  a  (loint  midway 
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between  Hell  Gate  and  Blackwell's  Island,  work- 
ing by  degrees  through  the  sound  until  meeting 
with  the  Palinurus  coming  west. 

—  Some  estimate  of  the  signal  service  as  a  pro- 
moter of  original  research  may  be  gathered  from 
the  fact  that  two  of  the  three  gold  medals  awarded 
by  the  Royal  geographical  society  were  secured 
by  Lieutenant  Greely  and  Sergeant  Brainard,  for 
geographical  discoveries.  Professor  Langley  was 
awarded  the  Draper  medal  by  the  National  acad- 
emy, for  discoveries  at  Mount  Whitney ;  and  the 
Royal  society  of  science,  letters,  and  arts,  has 
made  Lieutenant  Finley  a  member  with  its  high- 
est honors,  for  his  original  work  on  the  subject  of 
tornadoes,  all  of  which  was  under  the  du-ection  of 
the  signal  service  in  its  legitimate  duties. 

—  The  secretary  of  state  has  forwarded  to  the 
house  of  representatives  a  letter  from  the  Ameri- 
can minister  at  Paris,  enclosing  an  invitation  to 
the  United  States  to  be  represented  at  the  conven- 
tion of  the  Philomathicfid  society  of  Bordeaux, 
France,  to  be  held  Sept.  1.  The  purpose  of  the 
convention  is  to  consider  aD  questions  relating  to 
commercial  and  industrial  education.  A  letter 
from  commissioner  of  labor,  Wright,  suggests  the 
following  gentlemen  as  delegates  :  Prof.  C.  M. 
Woodward  of  the  St.  Louis  manual  training 
school.  Prof.  W.  P.  Atkinson  of  the  Massachu- 
setts institute  of  technology,  and  professors  from 
the  Columbia  school  of  mines  and  Stevens  insti- 
tute. 

—  Alfred  Rabaud,  founder  and  president  of  the 
Greographical  society  of  Marseilles,  died  on  April 
12,  aged  fifty-eight. 

—  Reymond  communicates  some  interesting 
notes  as  to  the  geology  of  the  region  of  the  great 
African  lakes,  especially  of  the  south-east  part  of 
the  Tanganyika  and  Nyassa  basins,  from  speci- 
mens collected  by  Giraud.  The  region  appears 
almost  exclusively  composed  of  primitive  rocks. 
The  only  sedimentary  rocks  collected  were  from 
south  of  Tanganyika,  at  Yendiv6  station,  and  from 
Mpasa,  two  or  three  days'  march  from  the  northern 
end  of  Lake  Nyassa  to  the  north-west,  on  the 
route  between  the  two  lakes.  These  rocks  are  of 
a  schistose  character,  contain  Cyrena  and  remains 
of  Lepidosteus,  and  are  referred  by  Reymond  to 
the  upper  cretaceous  or  lowest  tertiary  age.  This 
agrees  witli  what  is-  known  of  the  geology  of 
Africa  in  general,  where  the  cenomanian  and 
nummulitic  strata  alone  are  found  resting  on  a 
vast  denuded  plateau.  Tlie  beds  of  brown  iron 
ore,  which  cover  a  very  large  extent  of  country, 
and  are  worked  by  the  natives,  are  supposed  to 
have  been  leached  out,  as  it  were,  from  the  crys- 
talline rocks,  by  the  action  of  the  water  and  car- 


bonic acid  held  in  the  vast  bogs  and  spoc 
marshes  of  the  region.  One  of  the  chief  chai 
teristics  of  central  Africa  is  the  absence  of  cal 
reous  formations.  The  metallic  wealth  of 
country,  except  for  iron,  is  little  known; 
Giraud  reports  copper  rather  abundant  betw 
Bangweols  and  Luapula.  In  South  Africa 
sedimentary  beds  are  of  greater  extent,  and  c 
tain  a  considerable  amount  of  coal  of  infe 
quality.  The  coUection  of  fresh-water  and  1 
shells  made  by  Giraud  compriBes,  according 
Bourguignat,  ninety-three  species  and  several  i 
forms. 

—  What  appears  to  be  a  justifiable  compl 
against  the  delay  in  printing  scientific  report 
made  by  Coomiissioner  Colman  to  the  Sena 
and  representatives.  Of  the  forty-five  tboui 
copies  of  the  first  annual  report  of  the  bureai 
animal  industry,  ordered  nearly  two  years 
scarcely  a  twentieth  part  have  been  so  far 
livered  by  the  printer.  Another  work,  Ri 
report  on  the  cotton  and  boll  worm,  long  s 
ordered,  and  in  the  printer's  hands,  has  not 
been  delivered,  though  stereotyped  for  near 
year. 

—  In  a  recent  letter  to  Professor  Riley,  I 
entomologist,  Mr.  J.  Birkbeck  Nevins  of  Li 
pool  gives  an  analysis  of  dried  locusts  from 
servations  made  by  Edward  Davis,  presider 
the  Liverpool  literary  and  philosophical  see 
as  follows :  — 


Without 
winjfa. 


Phosphoric  acid  (PaOs) 

Tribasic  phosphate  of  lime 

Nitrogen 

Ammonia 


10.14j< 
12.31^ 


derelo 


1.8S 
4.1S 

12.9J 


This  shows  that  these  dried  locusts  are  as 
in  nitrogen  as  meat,  guano,  or  dry  blood, 
contain  enough  phosphoric  acid  to  greatl; 
crease  their  value  as  a  manure  which  Englis 
thorities  estimate  at  about  twenty-five  dollai 
ton.  

LETTERS  TO  THE  EDITOR. 

«•♦  Correffitondents  are  requested  to  be  as  hritj  a»  vo*sih\ 
writer's  name  is  in  all  cases  required  as  proof  of  good  Ja\ 

Science  at  Cornell. 
Will  you  allow  space  to  one  who  has  knowi 
nell  from  the  begiDning,  who  has  watched  her 
ress  with  the  greatest  interest,  and  who  kne^ 
sonally  Mr.  Cornell  and  President  White,  for 
coimnents  upon  recent  letters  in  Science  in  reg 
*  Science  at  Cornell  '  ? 
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It  seems,  U)  the  writer  tbat  almost  every  one  con- 
IlitHTted  with  CoroeU  iiii»confltnie«  the  fundamental 
I  law.     President  Adams  saya,  *'  It  includes   not  aim- 
ily  agriciiJturf    and    tho   mechanic  art«,  but,  '*   <?fcc, 
?re'*idewt  Whitt?  iipeaks  of  the  efforts  of  the  trustees 
ki^iitp^  *'  devotod  to   apricultur©   and   the   mechanic 
■rt*  «lone."     When,  some  years  ogo^  a  committee  of 
I  the  kinslAture  was  appointed  to  investigate  ComeU, 
Riid  report  as  to  the  way  in  which  the  provisions  of 
J  the  law  and  the  charter  were  beinjr  carried  out,  that 
l-committee  was  showo  the  machine-shops  and  farm. 
'  the  work  of  the  professor  of  agriculture  and  of 
\  profef<sor  of  mechanic  arts^  as  though  these  de- 
tmenta  comprised   the   whole  of   the    provision 
r^ade  at  Cornell  for   fulAlliug  the  re<|uirements  of 
I  the  law;     The  law  says,  to  teach  such  branches  of 
[  {earning  a$  rtlaU  to  afrriculture  and  the  mechanic 
tarts.     Does  that  mean  that  boys  shall  be  taught  to 
»  corn,  or  plant  potatoes,  or  shove  a  jack  plane^ 
Rawing  a  hammer  i     What  are  those  *  branches  of 
iminfs:  that  relate  to  agriculture  ^  I 
Mathematics,   the  physical  and  natural  sciences, 
drawing,  niecbanicSf  and  the  characteristic  studies 
I  <>f    mechanical  and   civil    engineering,  —  all    these 
1  'relate  to'  agriculture,  or  the  mechanic  aits,  or  both. 
The  law  reouires  that  the  f trading  object  of  the  insti- 
totion  founaed  under  it  shall  be  to  give  instruction 
[  in  such  branches.     Will  this  be  the  *  loading  object ' 
[if,  as  raggcksted  by  President  Adams,  only  six   hun- 
I  dred  thousand  dollars  of  the  endowment  should  be 
devoted  to  this  purpose  \    To  the  writer  nothing  can 
be  plain ur  than  that,  to  fulfil  the  law,  whatever  other 
'  endowment   is   accepted,    whatever   other  branches 
are  taught,  the  institutions  founded  upon  the  land- 
,  grant  must  make  ''  such  branches  of  learning  as  re- 
late to  agriculture    and    mechanic  arts  ^^   (nob  agri- 
culture and  mechanic  arts  themselves)  the  hadxnti 
1  ^>hject  of  instruction. 

President  Adams  says  the  instruction  contemplated 
by  the  law  includes  not  simply  agriculture  and  the 
iDechanJc  arts,  but  other  scientific  &nd  classical 
I  •eiudies,  military  tactics,  and  the  several  pursuits 
I  aud  professions  of  life.  This  last  is  made  to  appear 
»  by  qaotiDg  the  last  paragraph  of  the  much- quoted 
I  paasage  first. 

The  meaning  of  that  whole  passage  seems  so  pbiin, 
that  it  is  strange  that  such  diverse  interpretations 
should  be  put  upon  it.  It  requires  the  founding  of 
an  institution  whose  branches  of  learning  relating 
to  agriculture  and  the  mechanic  arts  shall  be  the 
I  leading  object  of  instruction,  and  where  other 
I  ■deaces  and  the  classics  may  have  a  place,  in  order 
that  the  industrial  classes  in  the  several  pursuits  and 
professions  of  life  may  t^iere  receive  a  \liberal  and 
practical  education.^ 

Can  any  thing  be  plainer  than  that  the  institution 
contemplated  by  the  landgrant  act  should  liave  for 
its  leading  object,  whatever  else  it  does,  to  provide 
for  the  instruction  of  the  industrial  clasa  in  such 
branches  of  learning  as  they  most  need  in  their 
pursuits  ! 

Now,  have  the  branches  of  learning  that  relate  to 
agriculture  and  the  mechanic  arta  been  ao  well  pro- 
vided for  tbat  it  is  time  to  reduce  expenditures  in 
those  directions  for  the  purpose  of  establishing  law 
and  medical  schools  and  what  not  f  Large  additions 
have  been  made  to  the  material  equipment  of  some 
of  the  departments ;  but  not  one  of  them  can  be 
cxniaidered  fully  equipped,  and  some  have  suffered  in 
tiaeloloieM  the  last  year  from  the  cutting-o£f  of  ap- 


propriations. Same  important  branches  are  suffer- 
ing  for  want  of  instructing-foree.  This  is  notably 
the  case«n  chemistry  and  physics,  where  the  number 
of  instructors  is  less  than  for  the  same  branches  at 
some  of  the  classical  colleges,  and  much  lesa  than  at 
some  of  the  technical  schools. 

The  proposition  to  multiply  departments  at  Cor- 
nell seems  to  the  writer  mo«t  unwise.  It  is  far  bet- 
ter to  take  the  highest  rank  in  a  few  departments, 
if  those  are  in  the  direction  of  the  object  contem* 
plated  in  the  foundation,  than  to  take  a  lower  rank 
in  a  wider  field  ;  and  it  is  certain  that  the  income  of 
Cornell  will  need  to  be  much  larger  than  at  present 
before  she  can  take  first  rank  in  all  the  depart- 
ments now  established.  A.  W. 


Phylloxera. 

The  following  answers  were  suggested  by  the 
questions  relating  to  the  phylloxera,  asked  by 
•  A.  M.  D/  in  the  issue  of  Science  for  April  2,  1880. 

1.  Was  it  known  as  a  pest  in  this  country  before 
its  introduction  abroad  t  The  gaU-  type  of  the 
phylloxera  wa«  first  known  and  described  by  the 
state  entomologist  of  New  York  in  1856,  seven  years 
before  the  same  form  was  known  in  any  European 
country.  Unmistakable  evidences  of  ite  existence 
reach  much  farther  back,  even  to  1843,  In  later 
years  more  or  less  injury  was  done,  but  the  true 
cause  of  the  trouble  was  not  known  until  the  dis- 
covery of  the  root  type  in  1808. 

2,  When  and  how  did  it  reach  Europe  I  The  effect 
of  the  pest  was  first  noticed  in  France,  by  M,  Pina- 
rum,  in  1863  ;  the  gall- type  was  described  by  West* 
wood,  in  England,  in  the  «ame  year ;  and  the  first 
statement  of  the  disease  in  Geruiany  followed  two 
years  later  :  but  it  remained  for  Prof.  J.  E.  Plouchon 
to  first  announce,  tn  1868,  the  discovery  of  the  root- 
type,  and  to  give  to  it  the  name  it  now  bears.  Dur- 
ing the  same  year  the  winged  form  was  discovered^ 
and  the  following  year  the  root- type  was  asserted  to 
be  of  the  same  s]>ecie8  as  the  gall -type  of  the  United 
States,  The  vineyards  were  noticeably  diseased 
some  time  bef  ore,  particularly  those  near  some  Amer- 
ican vines  which  were  a  part  of  a  heavy  importation 
made  in  1860, — ^the  probable  time  of  the  introduc- 
tion of  the  pest.  Undoubtedly  the  pest  reached 
France  through  these  cuttings  or  stocks.  The  fact 
of  transporting  by  cuttings  is  further  evidenced  by 
later  experience  in  Germany,  Switzerland,  and  other 
countries  where  infection  began  among  American 
stocks. 

8.  Why  is  it  more  injurious  in  Europe  than  in  its 
native  habitat !  Four  reasons  may  be  given  :  1.  In- 
sects indigenous  to  a  country  are  frequently  kept  in 
subjection  by  its  enemies.  Such  is  the  case  to  a  great 
extent  in  the  Mississippi  valley,  where  the  grails  of 
the  phylloxera  are  often  cleared  of  its  inhabitants 
by  depredating  enemies.  This  restriction  is  removed 
in  the  new  country,  and  the  peat  has  full  chance  for 
development.  2.  The  predominating  varieties  of 
vines  of  Europe,  and  also  of  California^  are  of  the 
kind  most  attractive  to  the  root  louse,  while  Missis^ 
axppt  valley  produces  largely  gall-bearing  varieties  of 
vines,  which  to  a  greater  or  less  extent  resist  the 
attacks  of  the  root-louse.  3.  The  predominance  in 
Europe  of  the  most  destructrve  type,  the  root  louse, 
against  the  gall-louse  in  the  Htssiasippi  valley,  —  the 
one  attacking  the  roots,  and  affecting  the  vine  per- 
manently ;  the  other  attacking  the  foliage,  and  pro* 


418 


SCIENCE. 


[T<n..  Ttt ,  Koi  I 


ducing  only  a  tranBient  effect.  4.  Prok>ably  the 
chief  cause  of  a  comparative  greater  destrtictiou 
can  be  found  id  the  difference  in  toO,  B«d  more 
e^peciaUy  in  tbe  climate ;  that  is,  when  European 
countries  are  compared  with  district*,  like  California, 
cultivating  a  similar  variety  of  vine.  It  hais  been  a 
notable  feature  in  California  experience  that  the 
spread  is  usually  very  plow,  and  only  showing  notice- 
able rapidity  in  exceptional  cases.  In  our  obcerva- 
tioiu(see  *  Report  of  college  of  agriculture,  18^6 ')  we 
have  shown  that  a  (>eculiar  growth  of  roots,  induced 
by  late  rains,  or  again  by  surface  manuring^  vritl  pro* 
duce  the  winged  form  in  great  abundance.  But  tbe 
general  cStmate  of  California  is  extremely  dry  during 
this  growing  period,  and  therefore  no  such  roots  are 
apt  to  be  formed  ;  while  in  the  portions  of  Europe 
where  the  spread  baa  been  mo«t  rapid,  their  type  of 
vine  being  simiiar  to  that  of  our  own,  a  growtb  of 
fine  surface  rootlets  is  undoubtedly  induced  by  the 
Slimmer  rains,  and  myriads  of  the  winged-form  in- 
sects developed  and  spread  to  adjoining  vineyards. 
The  affect  of  fertiliring  on  the  production  of  simi* 
lar  rootlets  is  doubtless  greater  than  is  usually  sup- 
posed. 

4.  Is  there  any  reason  to  suppose  that  the  pest 
will  be  mitigated* by  natural  causes  as  time  «roe(  on  ? 
As  yet  there  seems  to  be  no  evidence  in  favor  of 
such  a  supposition.  This  cas«  should  be  analogous 
to  that  of  other  insoct  pesCa,  which  have  been  over- 
come on! J  by  insect  eDemiet.  This  insect  has  been 
with  us  many  years ;  and  yet  no  enemy  which  can 
destroy  all  the  forma  baa  appeared,  although  the 
gall-type,  accessible  above  ground,  has  undoubtedly 
been  decreased  in  numbers  by  auoh  enemiea  as  the 
thrips,  tyroglyphus,  and  others.  No  enf^y  with  the 
needed  multiplicity  of  forms,  eDabling  it  to  traverse 
the  vine  and  at  the  same  time  all  parts  of  tbe  roots^ 
is  known.  Until  such  does  appear,  there  is  little 
doubt  that  tbe  loss  caused  by  any  local  disturbance 
will  soon  be  replaced  by  the'  other  types,  and  thus 
the  species  will  be  continued.  F.  W.  MoRSS. 

Berkeley,  Cal.,  April  &. 


Topographical  models  or  relief- maps. 

I  hope  you  will  find  space  in  your  paper  for  the 
foUowiog  deecription  of  a  new  method  of  making 
topc^graphical  models  from  contour  maps.  I  com- 
pleted it  a  few  weeks  ago,  and  have  made  several 
models  of  complicated  surfaces. 

Hake  a  careful  tracing  of  the  contour  lines  on 
waxed  or  oiled  tracing-paper.  Linen  must  not  be 
used,  aa  it  will  distort  the  line^  when  wetted.  Paste 
the  tracing  on  a  clear  piec«  of  white  holly  veneer  an 
eightb  of  an  inch  in  tliicktiess,  and  cut  or  have  cut, 
with  a  fine  fret-saw.  the  lines  of  contour,  leaving 
spaces  now  and  then,  should  tbe  lines  so  run  that  the 
intervening  wood  would  drop  out.  Fasten  the  veneer 
to  a  board,  being  mire  that  the  surface  is  flat.  Fasten 
veneer  by  the  edges,  and  not  through  the  spaces  be- 
tween contour  lines.  Cut  or  have  cut  strips  of  thin 
brass,  each  strip  being  as  wide  aa  the  height  of  each 
contour  line,  and  insert  the  strip  into  the  correspond- 
ing saW'Cut  in  the  veneer.  They  must  be  pressed 
down  until  they  touch  the  board  below  the  veneer. 
When  all  the  contours  are  in  place,  paint  the  whole 
surface  over  with  heated  wax.  which  will  prevent 
the  moisture  of  the  clay  from  distorting  the  wood. 
When  all  is  coated,  filfiu  the  spaces  between  the 
strips  with  clay  tmtil  only  the  edgee  of  tbe  brass 


show.  Where  spaoee  are  left,  ibe  itnps  are  eta 
a  slanting  end  long  enough  to  span  tbe  space  wM 
and  the  line  of  contour  ia  thus  unbroken.  ^ 
By  thisi  method  nothing  is  left  to  the  ^^  • 
perfe<:t  accuracy  is  gained.  I  have  mad«  m 
models  for  Prof,  N.  S.  Shale r,  and  it  w»j  ii 
request  that  I  send  tbis  description  to  your  pa|>cr. 

HxjfBT  Biwni 
Eostoti,  April  S6. 

Poison  rings« 

Appreciating  your  kindness  in  ln$ertin^  nrf  p 
vious  letter,  containing  a  number  of  qnestiofli  u 
what  we  know  of  the  past  of  the  pest  phylkq 
and  what  we  may  expect  for  its  fntore,  anfiv«8 
which  would  certainly  interest  many  laynttii  1 
myself,  and  not  discouraged  by  the  lack  of  ntipa 
from  your  readers,  I  venture  to  send  you  thia. 

In  the  recently  publisbed  volume  (xx.>  of  ths  '] 
cyclopaedia  Britannica,*  under  the  head  of  '  RSi 
it  is  stated  that  *^  Pliny  records,  that,  after  CiM 
had  stolen  the  gold  treasure  from   under  the  tkn 
of  Capitotine  Jupiter,  the  guardian  of  the  sfafiot^ 
escape   torture,  broke  the  gem  of   bis  Hug  b 
mouth,  and   died   immediately.'*      HanDibdr  i»  ( 
recorded  as  having  killed  himself  with  hii  rio(f  ;< 
the  writer  further  says,  tbe  **  uneUQ4€Unmonty 
posed  to  be  a  Venetian  invention,  was  actually 
as  an  easy  method  of  murder/' 

Can  any  of  your  readers  inform  me  whethid 
of  these  ancient  rings  are  still  in  existeooe, 
they  are,  how  they  are  made,  and  with  what  p 
they  were  filled  I  A.  mT 

New  York.  May  8. 

[We  publish  this  week  a  reply  to  '  A.  M. 
queries  about  phylloxera  ;  and,  doubtless,  infonn 
as  to  '  poison  rings  '  will  be  fortbcoming.  — BlKJ 

A  swindler  abroad  ag^ain. 

It  has  just  come  to  my  knowledge  that  the  '  t3i 
geologist  who  haa  been  *  wandering  up  and  dfiw 
«arth  *  for  tbe  last  three  years,  the  man  of  ma^ 
complishmeDts  and  aliases,  is  now  in  the  vicitu 
St.  Cloud,  Minn.,  posing  as  '  Capt/ L  C,  WW 
the  West  Virginia  university, 

I  would  say,  in  my  own  defence,  that  the  ti 
'  captain  '  is  not  worn  by  me,  and  that  in  thit  { 
can  establish  an  alihi^  with  tbe  help  of  my  frj 

Cannot  something  be  done  to  throttle  thts  Q1  * 
before  be  scandalizes  every  geologist  in  tbe  c€ 
Probably   a   committee   from   those    whom  hi 
swindled  and  misrepresented  would  hunt  him 
most  auccesafuUy,  and  I  am  sure  such  a  < 
could  be  trusted  to  sqnelcb  him  effectually. 

West  VirgfuJa  unlvermfty,  ApHl  SO. 


Pompous  prolixity  of  tbe  Freiicb. 

One  reads  with  amused  surprise,  on  p.  408  «h 
last  issue  of  Science^  that  the  literary  style  of  f 
scientific  writers  is  characterized  by  *  pompow 
lixity."  We  all  undenjtand  that  '*  that  which 
clear  is  not  good  French.*'  We  bad  sup 
the  genius  of  that  sententious  language  wj 
opposed  to  pomposity  and  prolixity  as  to 
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18  THE  OCEAN  SURFACE  DEPRESSED  f 

I. 
The  Revim  »ctentiflqtie  published   recently  the 
'  folJovv  ing  dii^ussion  on  the  commiinieation  ruadt^ 
m  Jiinuary  at  the  SorlK>nne  by  H.  F'aye,  iiixjii  the? 
1  fiennanence  of  the  earth's  fiji^iire  throughout  f?ecv 
I  lofpc  times.     The  eminent  academician  then    af- 
firmed that  aceord  exLats  amon^  geodeeists  as  to 
the  tigiire  of  our  planet;   that   the  measure©  of 
are8  of  meridians  already  ma4le  have  done  away 
with  hU  irregularities,  which  at  the  l^eginning  of 
this  century    were  supijosed    to  e^cist ;  and   that 
\  one  can  asBign  for  the  form  of  tJie  surface  of  the 
L  an  ellipsoid  of  revohition^  having   an   eccen- 
tricity of  1 :  293  (accurate   to  one  unit  in  the  de- 
nominator). 

I  do  not  fof^l  able  to  bhj  how  the  atisertions  of 
M*  Faye  can  be  reconc!le<l  with  the  diametrically 
opposite  ideas  which  have  been  developeti  in  recent 
(German  w^orka,  noticeably  in  the  *  Ivehrbuch  der 
geo|)hysik'  of  Gilnther,  the  works  published  in 
1868  by  P.  H.  I-'ischer,  in  1878  and  Wllhy  Listing, 
and,  above  all,  in  the  injportaiit  memoir  which 
Bntns  published  at  Berlin  in  1876  ;  which  last  is 
not  even  mentionefi  by  the  leametl  French  as- 
tranoioer.  I  can  only  call  attention  to  his  estima- 
tion of  their  value,  without  being  able  to  judge 
of  the  reas<ins  which  have  detei'mincd  it.  I  mtist 
leave  this  to  the  geodesista. 

J  wuidd  say  the  same  thing  of  another  as- 
paertiun  of  M,  Faye, — that  relative  to  the  con- 
ticy  of  the  force  of  gravitation  at  tlie  surface 
^thts  sea  along  the  same  jjarallel.  ••  Navigators," 
I  he,  ♦*  have  Carrie*!  the  ijendulumat  the  surface 
^th©  een  over  a  large  ijoition  of  the  earth,  and  in 
both  hemispheres,  without  the  ]H?Ddulum  indicat- 
ing the  least  diminution  of  the  force  of  gnivity 
ascrikdile  t-o  depression  of  the  earth's  crust/' 
Now,  Fischer,  as  well  as  FJann,  states,  that,  u|Kin 
th«^  islands  situated  in  the  o|K»n  ocean,  the  pendu- 
lum, when  swung  at  the  surface  of  the  sea,  exe- 
cutes at  least  nine  and  one^third  more  iiso illations 
than  upm  the  shores  of  the  (arge  continents. 
Thi8»  at  the  rat^  of  one  hundred  and  twenty 
metres  for  one  oscillation,  gives  more  tlmn  a 
thousand  metrea  for  the  depression  of  the  sea  at 
the  centre  of  the  oceans  ;  and  this  same  coucluaiou 
\  eittboruted  also  by  Listing  as  w^ell  as  by  Pinck, 
I  startling  is  this  diaagreementy  that  wo  acknowl- 


edge that  it  la  almost  beyond  credence;  and,  as 
attention  has  been  called  to  it,  prorH?r  exi^eriments 
should  )m}  undertaken  to  clear  away  all  doubts. 

But,  even  if  we  admit  the  correctness  of  the 
data  given  by  M.  Faye,  there  is  one  point  in  bis 
theory  which  we  cannot  pass  over,  because  it 
touches  the  constitution  of  the  earth's  crust.  The 
eminent  academician  reasons  somewhat  in  this 
w^ay  r  at  any  point  over  the  sea,  the  density  of  the 
water  being  sensibly  inferior  to  that  of  rocks, 
there  should  bt)  a  local  <iiminution  of  the  attract- 
ing maas,  and  consequently  the  pendidum  ought 
to  oscillate  less  rapidly.  Since  this  is  not  the  re- 
sult, there  must  be  Gonie  cause  counteracting  the 
diminution  of  the  superficial  mass.  This  cause, 
acconiing  ti>  M.  Faye,  can  only  be  an  incTeaae  of 
the  density  of  the  crust.  As  the  solid  rocks  have 
in  general  a  density  greater  than  that  of  the 
molten  materials  from  which  they  are  obtained, 
and  if  under  the  sea  the  solidification  has  pro- 
gressed farther  than  under  the  continents,  the  in- 
crease of  the  solid  mass  under  the  seas  could  com- 
pensate  the  diminution  of  density  resulting  from 
the  column  of  sea-water  above.  But  to  this  con- 
clusion 1  am  not  ready  to  assent. 

If  it  be  true  that  a  majority  of  bodies  are  more 
dense  in  the  solid  condition  than  in  the  liquid,  it 
is  ttho  true  that  we  know  very  little  of  the  pliysi- 
cal  cf)ndition  of  the  interior  of  the  earth.  Even 
in  our  day  many  HatHinh  hold  that  the  earth  is  , 
entirely  solid.  But,  admitting  the  existence  of 
a  liquid  interior  covered  iiy  a  solid  cruet,  how  can 
we  assert  that  this  crust,  traversed  by  numerous 
crevasses,  does  not  contain  sufficient  open  spaces 
to  annul  the  slight  increase  of  density  due  to 
Bolidification« 

Let  us  accept  Faye's  hypothesis  for  the  time 
being,  and  search  with  him  for  the  c^use  which 
has  produced  this  increase  of  solidification.  We 
know,  from  ttie  submarine  investigations  of  the 
last  few  yeare,  that  everywhere  on  the  bottom  of 
the  large  oceans  there  reigns  a  temperature  in  the 
neighborhood  of  0^  C.  The  cause  of  this  in  to- 
day w*ell  known.  The  water  of  the  polar  regions, 
rendered  denser  by  cooling,  sinks,  and,  following 
the  bottom  of  Oie  sea,  tends  to  replace  the  water 
evaporated  in  the  tropical  regions.  M.  Faye  says 
this  cauae  for  the  cooling  of  the  bed  of  the  oceans 
has  existed  ever  since  there  have  been  ice-cape  at 
the  polos,  and  that  it  is  impofiBible  that  such  an 
action,  prolonged  through  a  sufficiently  long 
period*  should  not  have  affected  the  temperature 
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of  the  earth's  criist  beneath.  This  is  the  principle 
of  his  hypothesis,  but  it  is  not  sufficient  to  an- 
nounce it.  It  is  also  necessary  to  justify  it  in 
proving  that  the  cause  is  adequate  to  the  effect. 
This  it  is  that  M.  Faye  has  neglected  to  do  ;  and 
I  would  add,  that,  hi  my  conviction,  such  a  proof 
is  impossible. 

But,  before  attempting  to  show  this,  it  would 
be  well,  perhai)s,  to  call  attention  to  one  singular 
consequence,  which  is  entailed  if  it  is  necessary 
to  admit  the  theory  of  the  cooling  of  the  earth^s 
crust  by  contact.  No  one  is  ignorant  of  the  fact, 
that,  if  the  temperature  of  the  bottom  of  the  sea 
is  in  the  neighborhood  of  0°,  there  are  on  the  sur- 
face of  the  continents  wide  stretches  of  country 
which  are  still  less  favored.  Without  speaking  of 
mountainous  regions  covered  with  perpetual  snow, 
we  will  only  mention  the  plains  of  Siberia,  and 
especially  that  of  the  district  of  Yakootsk,  where 
there  reigns  a  mean  temi)erature  of  —  10°C.  This 
tem{)erature,  as  may  be  readily  seen,  was  estab- 
lished at  the  same  time  as  the  ice-caps  around  the 
poles,  and  has  tended  to  produce  a  change  of  tem- 
perature of  the  crust  for  a  time  at]  least  as  long 
as  that  during  which  the  cold  waters  have  flow^ed 
over  tlie  ocean-lx)ttonis :  consequently,  as  the 
earth^s  surface  affected  by  this  cooling  is  far  from 
being  negligible,  it  is  there  that  the  pendulum 
ought  to  oscillate  the  most  rapidly. 

But,  aside  from  this  argument  from  the  facts  in 
the  case,  there  are  other  strong  reasons  deduced 
from  what  we  know  of  the  bad  conductive  power 
of  rocks.  Exi)eriments  at  Paris  have  shown  that 
a  change  in  the  mean  monthly  temperature  propa- 
gates itself  in  thirty-eight  days  to  the  depth  of 
one  metre,  and  that  at  ten  metres  below  the  sur- 
face all  variation  in  the  temperature  of  the  air 
becomes  absolutely  insensible.  This  l)eing  the 
case,  one  would  think  that  a  cooling  coming  from 
the  surface  could  hardly  exercise  any  effect  on  the 
inside  of  the  crust  of  the  oartli. 

To  argue  the  possibility  of  sudi  a  (tooling  effect, 
it  would  be  necessary  first  to  have  some  idea  of 
the  probable  thickness  of  the  crust.  Whatever 
hypothesis  we  accept  as  to  the  int<u'ior  constitution 
of  the  earth,  it  is  inadmissible  that,  at  the  time 
when  the  glaciers  took  possession  of  the  poles,  the 
thickness  of  the  solid  crust  had  not  reached  at 
least  twenty  kilometres.  Fossil  botany  teaches  us 
that  in  the  middle  of  the  tertiary  period  the  re- 
gions immediately  around  the  polos  possessed  a 
rich  vegetation  of  a  character  essentially  tem- 
l)erate.  which  certainly  could  not  have  existe<i  in 
the  neighborhood  of  ice.  The  firet  api)earance  of 
IX)lar  ice  was  therefore  not  in  the  carboniferous 
l)erio<l,  when  we  know,  moreover,  that  the  arctic 
seas  were  inhabited  by  corals  like  those  which  now 


live  only  in  the  tropics.  Tliis  granted,  if  we  ta 
account  of  the  generally  given  thickness  of  t 
gneiss  and  micaschists,  by  all  estimated  at  ma 
thousands  of  metres  ;  if  we  add  to  this  the  Ca 
brian,  Silurian,  Devonian,  and  carboniferoufi 
|.K)sits,  even  attributing  to  tliem  only  a  small  p 
of  the  depth  which  they  have  in  Europe,— 
find  that  a  total  thickness  of  twenty  thousa 
metres  for  the  crust  constitutes  certainly  a  mod 
ate  valuation. 

Let  us  suppose,  then,  a  crust  of  twenty  tb 
sand  metres,  of  which  the  temperatiu*,  ab 
2000^  C.  on  its  lower  side,  decreases  regularly 
to  the  surface,  where  it  is  about  20''C.,— i 
minimum  of  tropical  regions,  —  or  a  diminut 
of  one  degree  for  ten  metres.  Can  we  imagini 
difference  of  twenty  degrees  in  the  siu-face  te 
perature  could  have  produced  an  appreciable  ( 
ference  in  the  interior  even  after  millions  of  yea 
Let  us  consider  more  closely  in  what  way  1 
distribution  of  temperature  exists  in  the  inter 
of  the  earth.  We  know  that  this  temperati 
increases  constantly  with  the  depth.  But  it  1 
long  been  granted  that  the  flow  of  heat  does  i 
contribute  to  the  exterior  temperature  more  th 
the  thirtieth  of  a  degree.  Let  us  reverse  the  c 
culation,  and  ask  how  far  a  temi)erature  of  O*' 
could  contribute  to  the  diminution  of  hi 
which  reigns  at  twenty  kilometres  depth.  Cam 
the  answer  be  made  without  discussion  ? 

But  we  have  the  reply  expressed  in  figures 
the  results  of  some  investigations  in  Siberia, 
18.%  a  menjhant  of  Yakootsk,  wishing  to  util 
the  internal  heat,  dug  a  well  in  the  hope 
reaching  water.  In  this  well,  dug  to  a  depth 
115  metres,  the  temperature  increased  progi 
sively  from  -  10'^  C.  to  0°  C. 

The  well  was  al)andonwl  because  such  a  gr 
depth  rendereii  it  useless  for  the  purpose  propose 
but  a  little  later,  in  the   8tepi)es  of  Katchong 
another   well  reacheil   water  at   a  depth  of 
metres.     Therefore,  l)elow  the  constantly  fro: 
surface   of  Siberia,    the  ti'mperature  rises  in 
metres  at  least  ten  degrees  to  0^  C.     The  iucn.^ 
is  thus  one  degree  for  twelve  metres  and  a  ha 
that  is  to  say,  three  times  more  rapidly  than 
the  temperate  regions,  where  it  is  one  degree 
from  tliirty-five  to  thirty -seven  metres. 

What,  therefore,  is  to  be  concluded?  E^ 
that  a  great  superficial  cold  only  affects  the  hiy 
immediately  in  the  neighborhood  of  the  siufa 
and  that  this  influence  at  any  considerable  de] 
must  become  al)solutely  insignificant.  If,  tli 
the  force  of  gravitation  is  not  diminished  ab< 
the  oceans  ;  if  at  the  sjime  time,  on  the  author 
of  all  others  with  the  exception  of  M.  Faye,  th 
exists  a  sensible  increase,  —  it  is  not  to  an  incre 
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tu  tilt*  tieiisity  of  the  miMt  tlwit  this  n«ult  can  lit* 
attrilmUnJ.  The  only  adiuissilile  i-xplnnatkm  is  a 
diminished  distance  to  the  attracting  centre,  and 
eoii^^C|neutly  a  defanxiaUon  of  the  oUipeoidal  aur- 
faoe  of  the  sea. 

Hence  I  express  my  desire  f«)r  fiti'tijer  measures 
of  gn^nt  rirrleH,  following  the  suggestions  of 
BruDA.  the  iUftronomical  and  i^odtitie  uljeervationa 
to  be  combined  witii  the  mtwt  jirecine  leveUing» 
and  with  ineaHnreM  of  tbe  force  of  gravity.  TbcJi 
only  could  t)»e  question  lie  decided  in  a  definite 
infinuer.  Up  to  lliat  time  it  is  prematnre  to  wish 
to  attack  it*  either  by  hyprjtheBis  in  discord  with 
the  hiwB  of  science,  or  in  ;>as&ing  over  in  Eiitenct! 
the  work,  which,  true  or  false,  merits  at  least  a 
re^x^ctful  examination.  .\.  DE  Lappa  UK  *\T. 


IL 

M.  i»E  Lappakknt's  high  authority  as  a  geolo- 
Ipst  reuiJers  it  my  duty  to  give  certain  explana* 
iiotis  in  supjMirt  of  the  partly  geological  theory 
which  I  have  recently  presented. 

F^Tst,  ns  rej^ardti  the  figure  of  the  eartii,  it  is  not 
1%  ijnestion  of  authority  taken  He<-'oud  or  third 
liand.  The  mea^iurementfl  of  ares  of  meridi- 
ans are  well  known  ;  and  tlie  calculation  which 
jienuits  us  to  conclude  from  these  measurements 
the  figure  of  the  earth  is  very  simple,  and  may 
be  verified  by  any  one. 

Tlie  surface  of  the  earth  conforms  so  well  in 
nil  piirts  with  an  ellipsoid  of  revolution,  that  the 
d(3viatt(ins  are  absolutely  unapprcciable,  save  by 
thr  most  del  legate  me^asuremrnts. 

As  regards  the  pendulum,  with  which  tlie  moat 
recent  measurements  have  been  made  by  Mr, 
Clark  of  England,  and  in  the  United  States  by  Mr. 
Pteirets  the  results  are  no  less  striking.  These  two 
rraeh  h}'  the  Sfune  method  of  obi<iervationT  wholly 
inde^iendent  of  the  measurements  of  arc,  and  by 
calculations  easily  verified,  the  sajne  flattejiing, 
1:292. 

It  is  very  true,  a^M.  tie  Lapparent  has  remarked, 
tlmt,  funong  tlie  numerous  observations  made  in 
all  parts  of  tbe  eiuth,  thtise  which  have  been 
iDaile  on  the  small  isf>late<l  ishinds  in  the  middle 
i>f  tlie  occ^n  have  indicatetl  a  force  of  gravity  a 
little  tix>  strt^mg ;  but  thesM?  slight  anomalies  do 
nut  vitiate  the  geneitd  result,  that  is  to  say,  the 
value  of  flattening  above  given. 

This  fact  luis  bevn  knuwu  for  seventy  yeont, 
but  it  luis  been  wrongly  interj>reted.  Some  have 
laid  the  Wnme  upon  the*  ohsi^rvens.  OtheiH  have 
said  I  tbat,  ah  the  i»<lands  were  of  volcanic  origin, 
die  materials  cuniiKiBing  them  have  a  greater 
density,  which  uuuhl  acruunt  for  the  exceR*  of 
Iuc!ul   attraction.      Others,    fifty  years  ago,  have 


said,  what  M.  de  Ijipparetit  repeats  to-<lay,  that, 
if  the  force  of  gravity  is  a  little  greater  on  the 
ishmds.  it  is  because  the  surface  of  tbe  sea  is 
nearer  the  centre  of  the  oailh. 

The  true  interpretation  is  less  pretentious,  and 
does  not  contradict  assmed  scientific  facts.  It  is 
simply  that  it  has  been  foigtitten  to  ttikf  into  ac- 
count tlie  excess  of  attrattioJi  of  the  submerge^! 
mountains,  at  the  summit  of  which  observations 
were  made,  over  tbt?  attraction  of  an  equal  volume 
of  water,  which  it  replaces  in  the  middle  of 
the  sua,  Uniortmudcly  the  imvigators  have  not 
thought  t<^  determine  by  suitable  soundings  the 
fui'm  of  the  submarine  pedestal  on  which  their 
instrument  was  placeil,  so  that  it  is  iniix>w8ilile 
to-day  to  apply  the  necessjiry  corrections  to  their 
results. 

Finally,  the  chief  argument  of  my  opponent 
is  the  p<:)or  conductibility  of  the  roclcB  which 
con»jK»se  the  earth's  crust.  I  wiU  say  first,  that, 
di?spite  thi-s  feeble  conductibility,  tbe  earth  has  be- 
i>jme  sufliciently  cool  in  the  course  of  the  geologic 
ages  to  have  acquired  a  solid  crust  of  from  thirty 
thousand  lo  forty  thousand  metres  in  thickness. 
It  follows,  then,  that  the  central  beat  traverses 
tills  tliick  crust,  notwithstanding  its  slight  con- 
ducting-power,  to  finally  lo^^  itself  by  radiation 
in  epace,  I  am  unable  to  see  that  this  unduubt4:'d 
cooling  opej^tes  everywhere  under  the  same  con- 
ditions. Leave  aside  the  argument  of  Siberia, 
and  consider  a  spherical  surface  a  league  or  a 
league  and  a  half  lielow  the  surface  of  the  emlh. 
At  this  depth  it  is  neceatrary  to  dLstinguish  two 
regions,  —  one  situated  beneath  the  continents, 
and  the  other  found  in  the  depths  of  the 
ocean.  The  central  heat  which  arrivi.'s  at  this 
surface  in  tlie  first  region  must  still  Lmverse  an 
enormous  bed  of  rock  before  it  caa  nwliate  into 
sjiace.  Precisely  on  account  of  the  slight  con- 
ductibility  of  this  liighly  protet^ting  thickness  of 
rock,  very  httle  heat  ptmses  ;  and  there  lieneath 
our  feet,  at  this  depth,  tbe  central  heat  makes 
itself  strongly  felt,  the  temperature  rising  to  more 
tlian  200''  C,  In  tlie  other  region  —  the  sub- 
marine region  —  the  case  is  different.  There  the 
superincumbent  bed,  of  a  league  and  a  half  in 
thickness,  is  winter  ;  but  water  is  an  exi^elknit 
tranK|K>rter  of  heat  when  received  from  the  iKjt- 
torn,  the  water  carrying  the  heat  upward,  not  by 
conduction  so  much  a^  by  tbe  ascending  currents, 
to  which  the  least  accession  of  heat  gives  rise. 
Thus  the  tentnd  heat  passes  easily  in  such  a 
region,  Mt*roover,  the  continual  flowing-in  of 
polar  water  at  a  temperatiu^  of  —  V  or  —  2'  aids 
the  refrigeration. 

Ittherefoie  weerns  to  me  evident  tbat  the  cooling 
ijf  the  central  intiss  is  facilitated   by  the  sea,  and 
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the  Utnits  of  time  within  which  the  disease  may 
develop,  and  i?»peeialh*  iiutii  we  have  from  Paateiir 

satisfactory  ex[>lanation  of  the  failuro  in  the 
1  of  the  three  wolf -Lit  ten  Russians  who  hitve 

«ntly  died  of  hydrophobia  after  liaving  sub- 
mitted to  hin  treatineot. 

In  cliscusging  the  relation  of  bacteria  to  disease, 
the  lecturer  stated,  that,  in  response  to  a  question 
of  hifi,  Paflteur  had  told  him,  tlmt,  although  care- 
ful and  i>er8ktent  search  had  been  made,  no  or* 
j^nism  had  been  found  in  tlie  hydrophobic  virus, 
and  that  no  difTerence  could  lie  detected  l>etween 
virulent  and  non-viruient  spinal  cords.  An  in- 
vestigator in  ( Jeneva  luiii  recently  claimed  to  have 
discovered  the  germ  of  rabies,  but  the  claim  lacks 
confirmation. 

In  contai^ous  pleuro-pneimionia  no  germ  has 
yet  been  diacovertMl  which  can  1m?  considered  as 
the  specific  micro-orgarii«m  of  tlxe  disease.  Steru- 
beiKt  Councilman,  and  Welch  have  lately  been  at 
work  at  the  problem,  but  have  as  yet  been  un- 
Buecessful. 

In  the  f»ns  of  acute  abscesses  micrococci  are 
invariably  found.  That  the  Imcillus  of  anthrax, 
tiie  spirochaeta  of  relapsing-fever,  the  bacillus  of 
tubercidoaLs,  all  stand  in  an  etiolofrfcal  relation  to 
tliost*  diseases,  there  now  seeoiA  to  be  no  tlouht,  Tlie 
diftinite  between  the  Ctcnnans  and  the  Enp^lish,  as 
to  the  rvie  played  by  the  cholera  lm< villus  in  the 
production  of  that  disease,  is  still  unsettled,  Tlie 
hociliua  of  typhoid-fever,  discovered  by  Ebert  in 
1680,  is  claimed  by  Koch  to  be  the  undoohteil 
germ  of  that  dbease.  His  a^ietant,  Oaffky,  in- 
variably finds  it  in  the  spleen  of  those  who  liave 
died  from  the  fever.  Koch  thinks  that  it  forms 
spores.  When  intnxhiced  into  the  circulation  of 
lower  animalB,  it  does  not  prcnJuce  typhoid ;  but 
nothing  can  be  argued  from  this,  as  we  do  not 
know  that  this  disease  ever  alfects  animals  other 
than  man. 


ACCVnATE  MOUNTAIN  HEIGHTS,' 

Of  tlie  various  methods  of  det<»rmining  the 
height  of  a  mountain,  the  best  is  undoubtedly 
that  of  running  a  line  of  levels  to  its  suimnit. 
This  meth*xl  is  accepted  as  the  standard,  and  as 
that  l>y  which  the  errtjrs  of  the  other  methods  are 
to  he  judgeii.  A  surpritung  degree  of  accuracy 
can  be  attjiined  in  levelling  an  ordinary  country. 
Many  of  the  errors  comiiensate,  and  the  final 
r€9utt«  shoiUd  generally  be  accurate  within  a 
small  fraction  of  a  foot.  In  ascending  a  moun- 
taJn«  much  greater  deviations  must  he  e^qjix^tcxL 
liack  sights  are  usually  longer  tlian  the  fore 

bts,  and  therefore  errors  in  tl>e  adjuntment  of 
1  From  Aitpatachia^  tv.  iHA. 


the  level  or  in  the  correction  for  atmospheric  re- 
fniction  are  cumulative.  The  effect  of  the  mass 
of  the  mountain  on  the  level  would  prtwluce  an 
error  which  would  not  be  compensated,  and 
might  l>e  large  enough  to  l>e  appreciable.  Final- 
ly, an  error  in  the  length  of  the  levelling-rod 
would  enter  to  its  full  proportionate  amount. 
For  these  reasons  much  reliance  should  not  be 
placet!  upon  the  fractions  of  a  fcx>t,  unless  the 
above  sources  of  error  have  be€-'U  considered  and 
proper  corrections  applied.  The  precise  heights 
as  determined  have,  however,  bee-ji  given  below. 
The  labor  and  cost  prevent  its  general  applica* 
tion  to  the  detenniuation  of  mountain  heights. 
A  few  ljne«t  of  level  have  been  nm  up  the  hills 
and  mountains  in  this  portion  of  the  countr3'[New 
England],  generally  by  the  enterprise  and  enthu- 
siasm of  volunteers.  A  description  of  several  of 
thewe  has  been  coUecttnl  from  various  souroee, 
in  most  cases  from  the  local  newspapers.  The 
principal  results  are  published  below  for  perma- 
nent reference.  Doubtless  many  t^imilar  measure- 
ments have  been  made,  and  it  is  hoped  that  they 
may  be  commimicated  to  the  writer  as  materia] 
for  a  second  paper.  As  an  example  of  the  daiiger 
that  such  material  may  be  totally  lost,  it  may  be 
mentioneil  that  scarcely  any  of  the  results  given 
below  are  contained  in  the  excellent  *  Dictionary 
of  altitudes  of  tlie  Uniti'd  States,'  recently  pub- 
lished  Ijy  the  U.  S.  geological  survey. 

The  following  table  contains  a  nund>er  for 
reference,  the  name  of  the  mountain  or  other 
object  measured,  and  its  height  above  the  mcam 
tide-level  of  the  ocean.  Additional  infonnation 
regarding  many  of  these  points  is  contained  in 
the  uriginal  article  in  Apjxilachia,  Now.  1  to  10 
are  taken  from  *  The  geology  of  New  Hampshire,* 
vol.  i.;  Nos.  II  to  17,  from  an  article  by  Mr.  J.  J. 
Holbrtxik,  New  Hampshire  Sentineh  Nov.  22, 
1877,  where  the  altitudee  of  several  other  points 
in  Cheshire  county,  N.H.,  iire  also  given.  All 
of  these  stations  are  in  New  Hami«hire  ;  Noe.  18 
to  43  are  in  Vermont,  and  Nos.  44  to  C3  in  New 
York. 

STATIOHa.  Tttmf, 

1,. Mount  WftuhragtoD (J,«fl8.000 

«.. Upper  water-Utik,  Mount  WAiibingtoii  nllro«a t9,M10 UOO 

8., Second  tank  (Jaocib'slAdder).....,, 6,i8«.00a 

4..  Wnumbok  Junction....... 9,9iO,fm 

a..Amtn(moosuc  Station......... •.••,^.« ...... J|,OttS.OUO 

8..H»lNf»y  Hoaa© 8,84U.€00 

7..01e.nHou»e ...t^MlOW 

8..K©iir*ar««(80.. ---. *».,«,!H«,T90 

«..         •*        Uardftn.,.. ..-  «,««.«» 
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[expanse  of  niins»  and  thi?  town  Is  ahuui  one  of 
J  tH^  tlirtieet  on  the  Russian  ^liorcs  of  the  BXm^k 
I  Sen,  Should  the  government  atrry  out  lis  plan* 
]  Kaffn  will  doubtle«8  recover  a  deal  of  its  ancient 

prosperity,  but  contjiderable  time  will  l>o  needed  ; 

luid,  in  the  financial  condition  of  Easaia,  it  is 

CurioviB  the  government  ghoidd  burden  itself  with 

«tich  »n  oaerous  task. 


TOPOQRAPHICAL  MAPS  OF  THE  UNITED 

STATES. 
NCrHBim  of  aheet»  of  the  topojaraphic  map 
[.the  country  in  preimration  by  tlie  ^'pologicnl 
vey  hflve  lately  i>een  is8ue<l,  and  give  g<)od 
fironris*^  of  the  future.  As  to  their  accuniey  it  is 
im|Mjs«ble  for  any  one  person  to  apeak,  inasriUF.*h 
as  ihvy  come  from  many  jiarta  of  the  i'ountry : 
but,  so  far  as  they  represent  regions  that  the 
writer  hua  chanced  to  viiiit,  they  give  a  satisfac- 
tory and  characterifttic  illusiration  of  their  geog- 
raphy, and  there  can  lie  little  queRtion  that  they 
will  meet  with  general  approval  on  this  score.  In 
regttnl  to  execution,  they  de^»rve  heurty  praiee, 
a0  lieing  decided  improveuieuta  over  certain 
maps  previously  iasueih  Tlie  hheets  are  aliout 
eighti^n  imd  one-half  indies  long  by  thirteen  to 
lifleen  inches  wide,  varying  in  the  latter  measure 
according  lo  tiieir  latitude.  Each  one  is  liomtded 
by  even  degrt^s  or  half-degrees,  and  \b  printe<l  in 
three  colc»ns.  Tlie  relief  is  indicated  by  Itrown 
contour  linew  for  every  fifty  feet  in  the  Ktalee. 
where  the  »cide  m  1  ;  l*i5,<>00,  and  for  ever>^  two 
buudred  and  lifty  feet  in  the  wcMem  ti^rritorieh, 
where  tln^  m^nW  m  1 :  :jr><3,ufM).  The  sti-eams  and 
Ukcs  are  in  blue.  Tlie  roa^ls.  towns,  lKJundarie«, 
and  lettering  are  in  bliick  ;  the  latter  givesj  the 
imtne  of  the  uorvey  and  that  of  tlie  state  or  ter- 
ritory, and  a  8(«*cial  name  for  the  sheet,  at  the 
tojj;  latitude  rmd  longitude  (from  Greenwich),  on 
the  margins ;  scjden,  date  of  work,  and  nimies  of 
jjtfrscum  or  surveys  in  charge  of  the  diatrict,  at  the 
lH»ttom:and  names  of  couuti<'«.  townships,  t<nvn.s, 
(ftreams,  etc..  on  the  map  itneir  The  mechanii  al 
exe<'ulion  of  all  this  work  is  neat,  clean,  and 
atjcurate ;  and  it  ia  with  a  feeling  of  great  mitis- 
fuction  that  we  gr^^et  the  appeiurance  of  so  wel- 
come an  midition  to  our  scanty  store  of  these 
civilixiug  Hgents,  We  have  as  yet  received  no 
Informatton  a**  to  Uie  co«t  of  the  maps  per  aiieet, 
b«t  prcwinne  that  they  can  l»C!  i)ljtainwi  singly  and 
ot  mtxlend^*  price;  so  that  eventually —and  not 
Um  fur  in  the  future  — ve  may  all  have  good 
fsmptt  of  the  r*'gion  about  ua.  The  prei^ent  etJitiou 
j5,y^t„}„H  HPv<'ml  sheets  for  Montanii.  constructed 
f,,  r'd  from  111*'  late  Northern  truuH- 

I*, , , ,    I  ►  y :  n  good  number  for  Utah,  with 


two  for  Ari/^>na  and  Nevmla,  fn)m  wi»rk  under 
the  old  Hay  den,  Wheeler,  King,  and  Powell  sur- 
veys, w*hose  reoor'ls  are  now,  hai»pily,  thus  con- 
sohdatefl ;  and  a  few  others  for  ^tissoim,  Tejcaa, 
tmd  Alabama,  surveyed  two  years  ago  under  tlie 
present  organization.  These  last  are  esiMx*ially 
interesting  as  revealing  U*  us  the  topography  of 
regions  that  have  had  too  little  attention  during 
the  bust  two  decades  of  nipid  western  exploration. 


THE  COUNTRy  BANKER, 

31  u.  Rae's  lK)ok  consists  of  a  series  of  informal 
talks  alnjut  the  biisineas  of  an  English  country 
banker.  Tliere  is  hardly  any  thing  about  the  gen- 
eral theory  of  banking,  and  little  that  is  du'ectly 
of  \m\ne  to  the  e«'onomisl  or  student.  The  author 
simply  gives  a  great  quantity  of  practical  advice 
to  bank  mtmagers  in  the  suwdler  towns  of  Eng- 
land,—whom  they  ought  to  give  credit  to.  what 
se*?uiities  to  take,  how  to  treat  customers  and 
clerks  ;  and  so  on.  The  ativice  is  confined  ex- 
clusively to  the  particular  audience  he  is  addresss- 
ing.  Nothing  is  said  about  the  practice  and  busi- 
ness of  other  kinds  of  bank^ ;  not  even  of  the  large 
Lontlon  lianks,  except  incidentally  by  w*ay  of  con- 
trasting their  op>erations  with  those  of  comitry 
banks. 

A  great  deal  of  the  advice  given  is  auch  as  any 
shrewd  and  sensible  man  w^ould  give  in  nny  pn^ 
feesion.  The  country  banker  is  to  l>e  careful  nnd 
cireumsj»ect,  to  watch  his  customers  and  his  se- 
curities, to  keep  a  goo^l  rc^sf/rvc,  not  to  give  too 
high  sjdaries  and  yet  to  give  sufficient  salarit*9 ; 
lUid  so  on.  It  is  not  eiisy  to  see  how  such  a*lviee 
can  F*e  of  much  use  to  the  j)er8ons  to  whom  it  is 
addressed.  Rules  of  this  kind  are  obvious  enough  : 
the  lUfflculty  is  to  ajvply  them.  Occasionally  Mr, 
Rae  givi»s  something  more  concrete,  41^  where  he 
discusses  the  gtxxineas  of  various  kinds  of  H#»eun- 
ties,  anci  the  inferences  to  U'  drawn  from  a  busi- 
ness-man^s  balance-sheet  ;  and  in  tlies*'  placid 
liankera  and  money-lenders  may  find  ns^'ftd  hints. 
But  in  the  nmin  one  susj^ects  the  IkHjk  will  prove 
enttrrtiiining  to  that  large  chiss  to  whom  banking 
antl  finance  are  an  attractive  myHtery, —  the  people 
to  whom  a  iliscussion  of  money  and  money-mak- 
ing and  money-lending,  and  the  handling  of  finan- 
cial matters,  lias  a  fascination  like  tliat  of  the  big 
bars  of  solid  gold  to  the  sight-seers  at  the  mint. 
And  to  such  pt^raons,  as  well  n&  lo  tlie  general 
reader  who  wants  t<j  know  somt»th»ng  of  the  rou- 
tine of  lianking,  the  bcKik  con  be  recommended. 
It  is  sound,  sensible,  and  clearly  and  fluently 
written, 

7'htcfruntnffmnkfr.     By  (JKuitnft  R4t.    Willi  »  pretare 
by  BrAjtua  lv«d.    Nt^w  York,  ^iiai^i«r'.  iaB6,    IX*. 
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Incidentally  one  gete  int^^reatinij;^  Klij^pses  of 
English  habits.  ThuB  the  hahit  of  catting  bank- 
notes in  two,  and  transmitting  the  two  halve«  in 
Beiwirate  envelopes  by  post,  —  to  giiard  against 
loss  or  theft  in  transmisflion,  —  still  pxij^ts,  3Ir. 
Rae  advises  managers  not  to  issue  notes  to  *  ♦any  one 
who,  you  have  reason  to  suspect,  would  strjiight- 
way  cut  them  in  halves,  and  desimtcb  them  by  the 
firnt  poHt  OB  a  remittance  to  Lcjndon*"  And  notes 
of  local  country  hanka  are  sometimes  preferred 
by  people  in  rural  parts  to  Bank-of-England  notes. 
Ignorance  and  prejudice  of  this  kind  on  mone- 
tary matters  are  possible  only  in  a  rather  8tc»lid 
and  slow-moving  commimity  Like  that  of  rural 
England.  Again,  the  country  hanks  handh^  depoB- 
it«  in  a  way  differing  from  enetliods  in  this  coun- 
try. They  charge  an  eighth  of  one  per  cent  on 
all  traneactione,  whether  of  money  depositeil  or 
checks  cBfibad.  On  the  other  hand,  they  allow 
to  depoedtorB  interest  on  their  accounts  from  day 
to  day,  at  the  rate  of  from  two  to  two  and  one- 
half  per  cent.  No  guch  practice,  we  believe, 
exists  in  London  or  in  this  country.  The  expense 
of  handling  an  account,  and  the  gain  from  de- 
^H:>sita,  are  allowed  to  offset  each  other, —  a  rough- 
and-ready  but  eiuiple  pjiUM-es.  Tlie  miire  punr- 
tilious  arrangement  of  the  English  country  banks 
is  characteristic  of  their  general  business  habit*. 

F.  W.  Taussio. 


PHILOSOPHICAL  QUESTIONS  OF  THE  DAW 

The  reader  who  has  no  previous  accjuaintance 
with  Von  Hartmann  cannot  he  advised  to  begin 
with  this  volume;  Imt  whtie^'er  lias  a  moderately 
good  knowledge  uf  the  great  pessimist^s  views  and 
methods  will  find  these  brief  essays  both  instruc- 
tive and  amusing.  Von  Ilartniaiin  here  uses  all 
his  well-known  dialectic  firts,  sets  his  varioufci  op- 
pcmenta  to  Jighting  among  themselves  with  all 
his  old,  somewbixt  tritt^  but  always  cliarming  in- 
genuity, pEirades  for  the  reader's  Itenetit  a  large 
part  of  his  imposing  and  finely  driUeil  tenni- 
nology,  and  retells  in  his  pleasing  way  much  of 
his  philoeiipiiical  romance.  The  tireless  activity, 
the  immense  reading,  the  skilful  writing,  and  the 
attractive  personality  of  the  author  are  all  freely 
displayed.  Nobody  else  in  this  generation  can  do 
what  Von  Hartmann  has  done  :  so  much  is  clear. 
Nobody  else  can  make  lx)th  ijessimism  and  ab- 
stract nieta physic  so  popular ;  nobtKly  else  can 
join  such  a  talent  for  advertising  with  such  a 
genuine  speculative  genius ;  and  to  nobody  else 
has  Heaven  granted  such  various  talents,  literary, 
oommeroial,  scieiitific,  journalistic,  philosophical, 

PhilQ9ophi*che  fragen  der  g^genwari.  Von  Bdwaud  von 
HiLHTKAMN.    LcIpEig  uod  Berlin,  Friedrich,  1885,    S*. 


and  quasi-philosophicah  Whether  the  nwi 
the  use  made  of  these  powers  in  Von  Hartim 
case  hns  l>een  to  produce  a  philosophy, 
reader  must  judge  for  himself  as  he  can. 
our  part,  we  can  make  nothing  of  the  oQta 
in  so  far  at  legist  as  it  is  Von  Hartmami*gt 
BtublM>rn  insistence  upon  giving  to  his  WG 
of  the  absolute  the  form  of  an  historical  rotui 
is  his  most  characteristic  and  ftindmniintiil 
loso|>bicai  blunder.  One  cannot  regard 
elementary  grximetry  as  a  story :  its  tnith| 
contemfKiraneous.  How  much  less,  then,  cn 
incoherent  narrative,  such  as  Von  HartmatiD 
of  the  *  weltpixjceifs,'  exlmust  or  even  fairl;f  ti 
an  exprjsition  of  the  philosophy  of  the  absd 
in  case,  namely,  tliere  is  any  philosophy  rf 
absolute  possible  at  all?  And  a^  for  Von 
mann*8  iieesimism,  this  whole  conception  of  a 
ance-sheet  of  pleasures  and  fmins  as  a  test  «if 
value  of  life  stains  to  us  unpsychohigicttl,  tan 
posod  alike  to  the  common  sense  of  mankind 
the  demands  of  S|.>eculative  tliought  upon  i 
prolilems.  De«>jM:»r  truth  there  indee<l  is  In 
Hartmann's  \\Titings,  and  much  of  it :  but,  I 
as  our  knowledge-  of  his  works  goes,  this  ii< 
truth  represents  nither  the  common  projjert] 
idcidists  than  any  creation  of  Von  Hortmafl 
But  one  thing,  rit  least,  must  be  admitted  bf 
unkindest  of  critics :  viz.,  that  if  then' 
Von  Hartmann »  as  we  must  hold,  only  tlie 
ing  of  a  philosopher,  our  pessimist  still  K 
one  of  the  best  plulofiophera  ever  ao  eomiill 
six>ile<l. 

Of  the  twelve  essays  in  this  volume,  all 
and  all  interesting,  the  most  valuable,  in 
mind,  are  the  first,  *I>ie  schicksale  meiner 
losophie  in   ilirem  ersten  jahrzent ; '  the  f^* 

*  Uelx^rsicht  der  wichtigsten  philosophiM 
standpunkte ; '  the  fifth,  *Zur  pessimismus^trti 
the  sixth,  •  Zur  religions-phi  lost  iphie  ;'  tli»  tl 

*  Die  grundljegrifTe  der  rechtHpliilottophie 
the  eleventh,  *  Kant  und  die  heutige  erkejint; 
theorie.*  <3f  these,  the  first  is  by  far  th»? 
directly  and  universally  attractive.  becAU4 
brings  Von  Hartmann's  personality  to  the 
most  of  all,  and  is  a  fine  example  of  his 
quently  used  device  of  joining  the  methal 
autobiography  with  thcise  of  metapliysic,  la 
great  advantage  of  the  general  reader,  if  nl 
the  advantage  of  his  philosophy  itself. 

JOSIAH  Bol 


There  have  been  bat  fdbrty  cases  of  death 
hydrophobia    in    Philadelphia    during   th* 
twenty-five  years,  the  largest  ntmiber,  eeveu^ 
cuiTing  in  I860* 
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COMMENT  AND  CRITICISM, 

A  TEKY  DiPORTAjrr  contribution  to  the  discus- 
|«iOQd  which  are  now  in  progress  with  respect  to 
the  scientific  work  of  the  United  States  govern^ 
[  tnent  hns  reached  n&  witliin  the  last  week.     It  is  a 
%''oluminoiis  report  of  the  testimony  elicited  by  the 
I  joint  eongresffiooal  commig^ton,  of  wliich  Senator 
I  Allison  is  chaimum,  from  the  time  when  it  began 
{to  act,  Dec.  4,  18^,  until  Jan.  30,  1886,     This  evi- 
IdeQce  was  presented  in  the  senate  on  the  16th  of 
last  Miirch,  and  ordered  to  be  printed.     It  eonsti- 
I  tiites  a.  lxK)k  of  more  than  eleven  htiiidred  ]iiiges, 
ill  wliich  ft  very  copious  and  well-arrangeti  index 
is  inchided.     Tlie  first  i^irtion  of  this  volume,  in- 
cluding the  evidence  wliich  was  collected  during 
the  first  winter  of  the  commissiou's  service,  has 
I  long  Ijeen  in  type,  and  hiis  been  the  basis  of  some 
I  of  our  previous  comments.      The  latter  half,  in- 
cluding the  testimony  taken  last  December  and 
January,  is  new  to  uh,  and  to  that  alone  we  now 
ciill  attention.      In  the  personnel   two  clmnges 
were  made  at  the  beginning  of  last  winter :  Sen> 
I  ator  Morgan  took  the  place  of  Senator  Pendleton  ; 
and  Mr.  Juhn  T,  Wait,  a  representative  for  Con- 
necticut, the  place  of   Mr.    Tlieodore   Lyman,   a 
t^lireseutative  for  Massachusetts.      Fourteen  ses- 
aions  were  held  during   the    two    months    just 
named,  and  the  principal  officers  of  the  coast 
survey,  the  geological  survey,  the  hydrograpliic 
stirvey,  and  the  signal  service,  were  examined.    In 
addition  to  their  testimony,  communications  are 
also   |irtated   from   Simon   Neweomb  and  Alex- 
ander Agaaahe.  ^^^^^ 

In  ft  somewhat  nipid  examlnntion  of  this 
volume,  we  discover  a  vast  amount  of  detailed 
informatioiii  in  respect  to  the  conduct  of  scientific 
work  by  the  gorenunent,  but  we  do  not  perceive 
any  frcab  fXHstribuCson  to  the  discussion  of  the 
pfindpleis  which  should  govern  the  organizations. 
There  is  notltlng  to  indicate  the  conclusions  of  the 
fimiffitiiainfij  Uiough  the  bias  of  individual  m«m* 
befi  may  be  tormbed  from  their  interrogatioiuL 
It  would  afrpeaj'  as  it  the  commission  had  pursoed 
their  tntiuiry  witli  fairness  and  thoroaghness,  and 


with  a  sincere  desit«  to  ael  beifore  eongren  the 
exact  condition  of  affairs.  It  is  a  pity  that  some 
C!omt)etent  (person  liad  not  been  emplnyeil  to  digest 
the  information  thus  laboriously  collected,  and  to 
present  in  a  colorless  summary  the  suggest iot\s 
which  are  made,  pro  and  cow,  as  to  posmible 
changes.  PrnfieasOT  Neweomb  (Jan.  15,  18!^)  sue* 
cinctly  describes  the  situation  from  hi»t  point  of 
view,  pointing  to  '*  tlie  want  of  adoiptate  adminiii- 
trntive  supervision  of  the  work  of  thoiso  hun*aus,*' 
and  d<x*liiring  tluit  he  soos  but  one^  rt»medy,  —  **  to 
place  all  the  scientitlc  work  of  tho  giivt*rnmi*nt 
projxTly  so  called  under  a  single  administrative 
head,  to  l>e  selected  by  the  PrcMidimt,"  Tlie  re» 
marks  of  Professor  Agassiis  dit*crimtnate  Itetweeu 
the  work  which  legitimately  belong>i  to  the  gov- 
ernment and  that  which  doi^i*  not;  and  he  rofors 
(Dec.  2,  1885)  to  a  note  which  he  lta§  wTltten  to 
the  Nation,  embiMlying  hiw  uk*m  In  r»*gard  U\  all 
this  government  bitsiness. 


Major  Powell,  in  a  letter  to  the  commUsiou,  ha-* 
presented  some  criticisms  of  the  change**  pr»» 
posed.  He  says  ''that  the  bill  [brought  bi*fore 
congress  by  Mr.  Uerbortl,  in  prohibiting  the 
expenditure  of  any  money  for  paleontoh>glcal 
work  or  publication,  except  for  the  collection, 
classification,  and  proper  cam  of  ftisMili*  and  i  it  her 
material,"  practically  provides  for  exactly  the 
paleontnlogical  work  now  LM*ing  prosecuUnl  by  the 
survey,  but  prohibits  its  publicatitiu.  lie  also 
calls  attention  to  the  [topular  mi(>unil(^rstanding 
of  the  scienttflc  conception  of  a  theory,  The  bill 
prohibits  **  tlie  general  discussion  of  theg»>ological 
theories."  If  this  is  used  in  the  scii'ntill<;  senm%  it 
prohibits  any  i  lasnihc^itlon,  or  suggestion  ^  tho 
possible  coordination,  of  the  rsocmM  facts.  In 
view  of  the  absolute  Uiwessity  of  tht*  geological 
survey  prosecuting  all  branches  of  reiic*arch  which 
can  in  any  wmy  bear  upon  tbi?  knowledge  sotigtit, 
it  wouhl  l>e  more  reascmable  fur  congress  to  pro- 
vide for  curtailing  th«  exfietiseH  of  the  bureau, 
catising  the  depletion  to  fall  u\Kfn  the  entire  or- 
ganizatioin,  rather  than  to  commit  tho  itrror  of 
lopping  OH  some  branch  or  branolisi  of  tbs  wmk. 


The  QtTEsnour  or  tine  f  lack  and  charact*^  of 
the  moral  and  rollgioixs  Initrtietion  at  iiarwil 
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was  officially  settled  by  the  board  of  overseers 
last  week.  The  subject  has  excited  great  interest, 
because  Harvard  is  generally  looked  to  as  the 
leader  in  the  matter  of  higher  education  in  this 
country ;  and  it  was  pretty  generally  felt  that 
whatever  course  Harvard  should  take  in  this 
regard  would  be  quite  generally  followed,  in  the 
course  of  time,  by  other  institutions  of  learning. 
Pending  the  settlement  of  the  question,  —  and  it 
was  one  which  a  conscientious  president  or  over- 
seer could  not  settle  in  a  day,  —  the  Harvard  au- 
thorities and  one  or  two  of  the  professors  have 
been  subjected  in  some  quarters  to  a  criticism 
which  was  as  unnecessary  as  ill-timed.  A  de- 
liberative body  of  any  force  of  character  is  not  to 
be  deterred  from  doing  its  duty  as  it  sees  it,  by 
the  noisy  clamor  and  abuse  of  ex-parie  advocates. 
The  subject  is  now  settled,  and  it  will  give  gen- 
eral satisfaction  when  it  is  known  that  the  guid- 
ing principle  of  the  solution  found  is  unsectarian 
Christianity.  Whether  this  will  be  found  possible 
of  attainment  in  practice  is  a  question,  but  the 
overseers  have  provided  for  it  as  best  they 
could.  Rev.  Francis  S.  Peabody  becomes  Plimi- 
mer  professor  of  Christian  morals,  and  head  of 
the  department  of  religious  instruction  in  the 
college.  He  will  also  be  the  university  pastor. 
As  coadjutors.  Professor  Peabody  is  to  have  five 
college  preachers,  who  are  to  be  clergymen  of 
reputation  and  large  experience.  These  college 
preachers  will,  with  the  professor,  have  charge  of 
the  chapel  services  and  of  the  religious  instruc- 
tion. As  we  understand  the  scheme,  each  college 
preacher  is  appointed  for  a  year,  but  fulfils  the 
duties  of  his  position  only  one-fifth  of  the  time. 
In  this  way  a  constant  succession  of  able  clergy- 
men of  various  denominations  will  be  in  co-opera- 
tion with  Professor  Peabody.  In  theory  this  plan 
seems  excellent,  but  we  shall  await  its  practical 
application  with  interest  and  not  a  little  incre- 
dulity. 

That  scientific  men  believe  that  the  claim  of 
Pasteur  has  merit  enough  to  entitle  it  to  investi- 
gation, if  not  to  credence,  is  evidenced  by  the 
fact  that  commissions  are  being  sent  to  Paris  to 
examine  into  the  methods  now  practised  for  the 
prevention  of  rabies.  The  English  government 
has  appointed  such  a  commission,  having  selected 
some  of  the  most  eminent  men  in  the  kingdom. 
Sir  James  Paget,  T.  Lauder  Brunton,  Sir  Henry 
Roscoe,  and  Burden  Sanderson  are  names  which 
will  satisfy  every  one  that  justice  and  caution 


will  be  exercised  in  the  inquiry.  Germanj,  bf 
the  selection  of  Virchow  and  Koch,  has  shown 
her  interest  in  the  matter.  The  Academy  of  med- 
icine of  Rome  has  sent  del^atee  for  the  same 
purpose ;  while  the  Archduke  Charles  Theodore  of 
Bavaria,  a  physician,  has  started  for  Paris  to 
inake  an  investigation  on  his  own  aeoount  It 
would  seem  reasonable  to  expect  some  decided 
results  from  an  investigation  made  by  such  talent- 
ed men  as  most  of  them  are  known  to  be,  and 
that  the  truth  or  falsity  of  Pasteur's  claim  was  in  a 
fair  way  to  be  established  beyond  a  peradventnie. 


It  IS  TO  BE  HOPED  that  congress  will  not  fail  to 
jmia  the  bill  authorizing  the  appointment  of  a 
commission  to  inquire  into  the  merits  of  inocolatioQ 
for  the  prevention  of  yellow-fever.  This  bill  was 
introduced  at  the  instance  of  Dr.  Joseph  Holt  of 
New  Orleans,  and  has  received  the  indorsement 
of  the  American  public  health  association.  From 
the  daily  press  we  learn  that  the  physicians  of  the 
military  garrison  at  Vera  Cruz  have  already  com- 
menced inoculations  for  the  prevention  of  yellow- 
fever.  The  material  employed  is  injected  hjpo- 
dermically  at  intervals  of  eight  days.  Socli  a 
commission  as  could  be  selected  from  this  coantnr 
could  establish  the  value  of  this  method  of  pre- 
vention of  yellow-fever,  so  strongly  advocated  bj 
Freire  and  Carmona. 


A  TASK  FOR  ANATOMISTS, 
**  Wallace,''  writes  Oscar  Schmidt,  "migbt 
well  say  that  we  live  in  a  world  which  is  zoologi- 
cally very  impoverished,  and  from  which  the 
hugest,  wildest,  and  strangest  forms  have  now 
disappeared."  But  old  as  the  world  appears,  who 
shall  say  that  it  has  passed  or  even  reached  matu^ 
ity  — if  so  be  that  worlds,  like  animals,  have  their 
day,  as  some  have  been  bold  enough  to  assert?  It 
is  true  that  the  fishes  no  longer  predominate,  that 
the  reptiles  have  dwindled  into  insignificance,  and 
that  of  the  mammals  only  a  handful  of  great  forms 
remain.  But  another  type,  the  last  to  appear,  and, 
of  all,  the  most  notable,  —  man,  —  is  in  the  as- 
cendant. His  age  is  but  begun.  If  we  look  upon 
the  world  of  to-day  as  poorly  furnished  with  strik- 
ing animal  forms,  what  must  be  the  verdict  of  the 
man  of  the  fiftieth  or  sixtieth  century,  when  Eu- 
rope will  be  a  chain  of  cities,  Africa  and  South 
America  densely  peopled  continents,  and  Noith 
America  the  home  of  a  population  to  be  counted 
by  hundreds  of  millions  I  The  increase  of  pow- 
erful appliances  for  the  subjection  of  the  earth  to 
human  needs,  within  the  memory  of  men  now 
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It  ring,  is  without  parallel,  and  there  is  no  indica- 
tion that  the  climajc  has  been  reached.  It  id  not, 
indeed,  improbable  that  our  age  may  come  to  be 
looked  upon  as  plodding  and  unpro|n*e^ive. 

It  is  not*  however,  to  the  development  of  the 
world's  resources  to  which  I  would  direct  at  ten- 
lion,  but  (o  some  of  the  effects  impending  from 
I  be  ascendency  of  many*  and  the  duty  of  zoolo- 
gists in  connection  therewith. 

Some  of  the  great  changes  in  the  zoological  con- 
dition of  the  globe,  incident  upon  the  increase  of 
human  populations,  the  extension  of  railroads 
and  the  introduction  of  steam-power  and  horse- 
power, agricultural  machinery,  and  the  general 
u«e  of  perfected  fire-arms,  are  familiar  to  every* 
body.  The  existence  of  vast  herds  of  bison  on  the 
western  plains  of  North  America  has  become  a 
matter  of  history.  The  aurochs,  the  bison^s  Euro- 
pean cousin,  is  likewise  menaced  with  destruction. 
••It  no  longer  exists,"  soya  M.  de  TriboJet,  **  but 
in  the  condition,  as  one  may  say,  of  a  lining  zo<5- 
logical  specimen/*  Similarly  the  hands  of  destruc- 
tion BJ^  daily  tightening  about  the  wapiti,  the 
moose  deer,  the  antelope,  the  manatee,  and  the 
mountain  sheep  and  mountain  goat,  in  North 
America  ;  tlie  chamois,  the  wild  goat,  the  beaver, 
and  the  stag,  in  Europe ;  the  kangaroo,  in  Aus- 
tralia; the  elephant,  the  gorilla,  and  the  cbim- 
paoEee,  in  Africa  ;  and  a  score  of  other  mammals, 
as  well  as  birds  and  reptiles,  in  different  parts  of 
the  world. 

The  reckless  slaughter  of  some  of  the^e  animals 
is  painful  to  contemplate,  **Some  yeans  ago," 
writes  the  author  from  whom  we  have  just  quoted, 
**a  Rt tie  family  of  beavers  was  discovered  on  an 
iflland  in  the  Rhone;  it  was  a  happy  accident. 
there  was  hope  that  we  should  see  the  revival  of 
a  species  well-nigh  extinct.  AU  have  been  slaugh- 
tered without  pity,  —  a  folly  which  one  could  not 
have  siip|:H>sed  possible,  except  among  a  non-civjN 
ized  people,  where  the  culprit  is  unconscious  of 
his  guilt/'  Words  cannot  entirely  express  the  sor- 
row with  which  the  true  lover  of  nature  witnesses 
the  wanton  annihilation  of  so  n[iany  of  the  greatest 
and  most  interesting  of  living  creatures. 

But  there  is  room  for  more  than  sorrow.  There 
10  good  cause  to  fear,  that,  unless  anatomists  bestir 
themselves,  many  large  fpecies  of  vertebrates  now 
existing  will  beetime  extinct  before  their  structure 
is  at  all  ttioroughly  known.  Uosse's  dictum,  that 
*•  it  is  better  to  err  on  the  side  of  minuteness  than 
of  vagueness,''  should  be  applied  to  this  matter. 
It  would  lie  best  to  lay  aside  thesis  and  hvpolhenis^ 
and  to  record  facts,  —  as  many  and  as  much  in 
detail  as  possible.  From  the  stand-point  of  to-day* 
rudijnentary,  defective,  and  *  nascent'  structures 
attia0t  an  inordinate  amount  of  attention,  because 


of  the  light  they  shed  upon  the  theory  of  evolu- 
tion. But  ten  or  twenty  centuries  hence  a  new 
theory  may  dominate,  a  new  stand-point  be  taken. 
and  a  new  standard  adopted.  Then  the  anatomi- 
cal details  we  ignore  may  perhaps  be  diligently  in- 
quired into.  We  do  not  find  fault  with  the  early 
historians  because  they  recorded  so  many  factiS, 
but  because  they  recorded  so  few,  and  these  80  im- 
perfectly. It  may  he  that  the  fool  colk-cts  facte, 
while  the  wise  man  netectis  them  ;  but  the  wise 
man  —  the  supreme  genius  —  is  one  man  of  a 
million,  and  the  fools  had  best  content  themselves 
with  piling  up  the  store  of  truths  against  hie 
coming. 

But  whether  fools  or  wise,  posterity  will  cer- 
tainly charge  us  with  slothfulness  if  we  fail  to 
record,  so  far  as  our  opportunities  and  appliances 
and  the  condition  of  zoological  knowledge  permit, 
the  last  details  of  the  structure  of  those  species  of 
animals  we  know  to  be  about  to  become  extinct. 

A  work  similar  in  character  to  this  is  being 
carried  on  at  the  present  time  by  the  Smithsonian 
institution's  bureau  of  ethnology,  the  Davenport 
academy,  and  other  similar  organizations.  Ameri- 
can ethnographers  Lave  awakened  to  the  fact  that 
the  study  of  the  aborigines  is  becoming  every 
day  more  difi^cuU.  and  with  most  commendable 
zeal  have  set  to  work  to  record  all  that  can  be 
learned  regarding  the  history,  languages,  religions, 
and  customs  of  our  Indian  tribes.  Let  anatomists 
in  all  parts  of  the  world  follow  the  example  of 
these  investigators.  In  the  case  of  vanishing 
peoples  and  species  of  animals,  what  the  ethnog- 
rapher and  anatomist  of  to-day  fail  to  record,  the 
future  aroheologifit  and  paleontologist  can  never 
find  out,  or  can  only  guess  at.        F.  W.  TrT7£. 


THE  HISTORICAL  ASSOCIATION. 

The  American  historical  association  held  its 
third  annual  meeting  at  Washington  on  Tuesday, 
Wednesday,  and  Thursday,  AprO  2d-May  1.  The 
venerable  CJeorge  Bancroft  presided  at  all  but  two 
sessions,  when  the  first  vice-president,  Mr.  Justin 
Winsor,  librarian  of  Harvard  college,  t^x  >k  hia 
place.  The  sessions  were  held  in  the  large  hall  of 
the  Cohimbittn  university,  and  were  well  attended. 
Mr.  Bancroft's  address  of  welcome  was  very  well 
received.  It  will  be  printed  in  the  nejct  number 
of  the  Magazine  of  Americnn  history.  Gen.  J.  0, 
Wilson  of  New  York  followed  with  a  paper  on 
Columbus,  advocating  an  international  celebra- 
tion of  the  discovery  of  America  by  the  great  ex- 
plorer. At  a  bTibsequent  meeting  a  committee 
was  appointed  to  wait  on  the  President,  to  ask 
him  to  call  the  attention  of  congress  to  the  matter. 
It  is  understood  that  the  President  received  the 
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deputation  favorably,  and  will  recommend  co-oper- 
ation with  other  powers  in  his  next  annual  message. 
Prof.  E.  N.  Hereford  of  Cambridge  then  read  a 
paper  on  the  landfall  of  John  Cabot  in  1497.  Tlie 
substance  of  it  has  already  appeared  in  Mr.  Hors- 
ford's  letter  to  Judge  Daly,  printed  in  the  journal 
of  the  American  geographical  society,  and  also  in 
the  form  of  a  monograph.  Dr.  A.  B.  Hart  of 
Harvard  came  next,  with  *A  description  of  some 
graphic  methods  of  illustrating  history,'  with  ex- 
amples of  some  maps  and  charts  actually  used  by 
him  in  his  lecture-room.  The  paper  was  listened 
to  with  great  interest.  But  the  only  paper  of 
the  morning  which  evoked  discussion  was  one  by 
Prof.  M.  C.  Tyler  of  Cornell,  on  the  neglect  and 
destruction  of  historical  materials  in  this  country. 
The  reverend  doctor  was  most  justifiably  severe 
on  the  almost  criminal  way  in  which  American 
families,  with  a  few  notable  exceptions,  have 
treated  the  papere  left  by  their  ancestors.  Judge 
Mellen  Chamberlain  of  the  Boston  public  library 
agreed  with  Dr.  Tyler,  and,  in  addition,  called 
attention  to  the  duty  that  certain  families  who 
have  inherited  public  papere  from  their  ancestore 
owe  to  the  public  to  return  all  documents  that 
really  form  part  of  the  public  archives  to  the  pub- 
lic depositaries,  whether  state  or  national ;  and  a 
motion  to  that  effect  was  introduced  and  carried. 
It  may  seem  singular  that  such  a  motion  should 
be  necessary,  but  one  hundred  yeare  ago  it  was  by 
no  means  imcommon  for  a  governor  or  secretary 
of  state,  on  his  departure  from  office,  to  take  away 
with  him  such  public  pai)ers  as  interested  him ; 
and  to-day  many  documents  which  form,  or  rather 
should  form,  a  part  of  the  archives,  are  in  the 
hands  of  persons  who  know  nothing  of  their  value, 
and  take  no  more  care  of  them  than  they  take  of 
their  own  family  papere. 

In  the  evening  Mr.  Charles  Deane  of  Cambridge 
presented,  in  behalf  of  Mr.  Alexander  Brown  of 
Nelson  county,  Va.,  a  pai)er  emlxKiying  what  may 
l>e  called  the  modern  views  of  the  early  history  of 
his  state.  The  Hon.  William  Wirt  Henry  of  Rich- 
mond followed  with  a  paper  describing  the  part 
taken  by  Virginia  in  establishing  religious  liberty 
under  the  leadership  of  his  grandfather,  Patrick 
Henry.  As  might  have  been  expected,  Mr.  Henry 
did  full  justice  both  to  his  ancestor  and  his  native 
state.  Dr.  Channing  of  Cambridge  followed  with 
an  abstract  of  a  pai)er  on  the  social  condition  of 
New  England  in  the  middle  of  the  last  century. 
He  esi^ecially  emphasized  the  fact  that  in  one  cor- 
ner of  New  England  slavery  then  existed  on  an 
extensive  scale.  Mr.  T.  Jeffereon  Coolidge,  jun., 
vrho  has  been  studying  with  him  the  past  year  at 
Harvard,  then  read  a  carefully  prepared  pai)er  on 
the    development   of  municipal    government    in 


^lassachusetts.  He  showed  that  the  first  charter 
of  Boston  was  a  direct  outgrowth  of  the  New 
England  town  system.  Judge  Chamberlain,  in 
the  course  of  some  remarks  on  this  paper,  pointed 
out  how  completely  the  individual  masses  of 
Americans  had  become  accustomed  to  organiziog. 

The  morning  session  of  the  Eecond  day  was 
opened  by  Eld  ward  G.  Mason,  Esq.,  of  Chicago, 
with  a  thoroughly  enjoyable  essay  on  the  march 
of  the  Spaniards  across  Illinois.  This  was  in  many 
respects  the  most  valuable  paper  presented.  It 
will  shortly  be  printed  in  the  Magcusine  of  Amm- 
can  history,  and  needs  no  further  menticm  here. 
At  this  session  Mr.  William  A.  Mowry  of  the 
Journal  of  education  presented  bis  well-kncwn 
views  upon  the  disputed  question  as  to  whether 
the  Louisiana  purchase  included  Oregon.  3ir. 
Mowry's  argument  is  in  many  respects  a  strong 
one ;  but  it  may  pertinently  be  asked,  supposing 
that  he  is  correct  in  his  assertion  that  Oregon  was 
not  within  the  limits  of  that  purchase,  how  did 
the  United  States  acquire  it?  Mr.  E.  B.  Scott  of 
Wilkesbarre,  Penn.,  closed  the  session  with  an  ac- 
coimt  of  the  settlement  of  the  lower  St.  Lawrence. 

In  the  evening  Prof.  A.  Scott  of  Rutgers  led  off 
with  a  paper  on  the  origin  of  the  highest  func- 
tion of  the  American  judiciary,  in  the  course  of 
which  he  remarked  that  he  thought  that  New 
Jersey  had  some  share  in  the  revolution,  which, 
judging  from  the  general  drift  of  the  papers, 
seemed  to  have  been  tlie  exclusive  work  of  Massa- 
chusetts and  Virginia.  Mr.  J.  M.  Merriam,  an 
undergi-aduate  student  at  Harvard,  then  read  a 
paf)er  showing  that  the  numl)er  of  removals  usu- 
ally attributed  to  Jetforson  was  much  too  small. 
This  paper  attracted  considerable  interest,  and 
was  printed  in  full  in  one  of  the  Washington  daily 
papers.  Another  of  Dr.  Channing's  pupils.  Mr. 
A.  B.  Houghton,  was  put  down  for  a  paper  on  the 
international  aspec^t  of  the  Panama  canal.  He- 
was  unavoidably  absent,  and  a  very  short  account 
of  his  work  was  presented.  The  last  paper  on  the 
list  for  the  evening  was  an  address  by  Dr.  F.  VT. 
Taussig  of  Harvard  on  the  early  protection  move- 
ment and  the  tariff  of  1828,  in  which  it  was  showr 
that  the  Jackson  and  Adams  men  so  angled  for 
the  votes  of  all  sections  that  the  tariff  of  1828.  as 
passed,  pleased  no  one.  Mr.  Henry  Adams,  whose 
history  of  the  period  from  1783  to  1812  is  so 
anxiously  awaited  by  students  of  American  his- 
tory, closed  the  session  with  a  few  remarks  sup- 
plementary to  Mr.  Merriam's  pai^er.  He  thought, 
however,  that  credit  was  still  due  to  Mr.  Jeffereon 
for  not  making  even  more  removals  than,  accord- 
ing to  the  essayist,  he  did  make. 

But  the  third  day  was  in  many  respects  the 
most  interesting  day  of  all.    Gen.  G.  W.  Galium, 
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Tu«inler  at  West  Point,  opened 
'  n  wiih  an  intert^ting  account 

till    muck  uti  Washington  in   18U.     He  was 
llou  wi  by  two  of  the  lerttirers  in  the  course  re- 
uily  ^civen  at  the  Lowell  institute  in  Boston, 
iltr  the  aui*|LMce6  of  the  Military  historical  eo- 
ty  of  M«f8achu8ett«,  — Col.  William  Alliui  of 
rybnd,    formerly    on    *  Stonewall'    Jackson's 
f(;  and  Major  Jedidiah  Hotchkise*  of  Staunton, 
Who  served  through  the  war  on  Jackson's,  Lee'H, 
Ewoll*»,  and  Early's  staifs.     Colonel  Allan  gave  an 
•*xiK>&ition  of  the  confederate  and  federal  strategy 
in    the   *Pope  cxim|)aign'   before  Washington   in 
lN*i2,     His  remarks  were  illnstraled  by  two  large 
phuis  of  the  scene  of  those  operations,  and  were 
listt-ne<l    to   with   the  greatest    interest,  even    by 
thds^   tty  whom  the  subject  wa.s    not    familiar. 
Major  Hotchkiss  followed  with  an  illustration  of 
th«,i  value  of  topographical  know^ledge  in  battles 
«nd   campaigns.      He  drew   on   the   iKjard  with 
colored  crayons  a  map  of  Virginia  to  ilhigtrate 
his  remarks.      His   dexterity    was   viewed    with 
wondei'ment  by  tliose  in  the  audience  who  have 
tried  —  though  unsuccessfully  —  to  accomplish  the 
same  results.     In  the  evening  the  attendance  was 
eveii  larger  than  at  any  previous  meeting.     Mr. 
Bancroft   presiiled,  and  was  the  recipient  of  an 
ovation  wiiich  was  as  unexpecte*l  as  it  w^as  genu- 
ine aiiil  merited.     Mr,  Justin  Winsor  was  elected 
jineeident   for  the  coming   year,   with   President 
.dams  of  ComeU  and  Wihiam  F.  Poole  of  Chicago 
vice-predtlentrt,  wliile  Williim  Wirt  Henry  of 
hmond  took  3ir.  Weed  en's  place  on  the  council, 
t  this  session  Dr.  J.  F,  Jameson  of  the  Johns 
Hopkina  r^ad  an  al^stract  of  a  very  valuable  pajier 
on  Usselinx,  founder  of  the  Dutch  and  Sweilish 
West  India  companies.     Tlie  venerable  president 
of  the  Massachusetts  historical  mx^iety.  Dr.  George 
E,  Ellis,  spoke  of  the  necessity  cjf  an  occasional 
reconstruction   of   history.     He    giive  as  an  ex- 
ample the  work  now  being  edited  by  Mr.  Winaor, 
—  'The  narrative  and  critical  histi>ry  of  America.' 
Altogether  the  meeting  was  a  most  enjoyable 
one.    The  papers  were  for  the  most  part  creditable 
to  the  aasociation,  and  e&j?ecially  to  its  secTetary, 
to  whom  the  making-up  of  the  programme  was 
ID  greait  measure  left.    The  one  regrettal>le  feature 
WHS  the  continued  absence   of  jiapers  on   other 
than  jVnaeriean  history.    Why  is  it  that  the  teach- 
ers of  other  periods  do  not  come  forward  ?    Surely 
there  must  lie  good  work  done  in  other  fields;  and 
tlw  h<«arty  reception  accord ei I  Professor  Emerton 
last  year  sliowed  that  the  mefidxTn  Jire  intei-estad 
in  what  many  regard  as  reiilly  more  historical 
subjects  than  tlie  comparatively  recent  history  of 
America.      The  absence  of  piiiM?r8  on  €*conomic 
subjecU,  and  on  matters  of  present  disc^asian. 


was  markeiL  Excursions  to  Arlington,  I^fount 
Vemon»  and  points  nearer  headquarters,  filled  up 
the  spare  hoim*,  and  the  ex|>eriraent  of  holding 
meetings  in  some  place  otJier  tlmn  Saratt»ga  may 
be  regarded  as  highly  suoceesf  ul. 


PROPOSED  ENQLISB  FISHERY  BOAHD,' 

I  HAVE  read  with  considerable  interest  Professor 
Huxley's  memorandum  on  the  proposed  fishery 
board,  and  writh  much  of  what  he  says  I  agree. 
It  seems  to  me,  however,  that  attention  is  likely 
Ui  he  tliverted  froiii  the  real  questioti  demanding 
consideration,  by  Ptxifessor  Huxley's  att^ick  upon 
certain  perstms  unknown,  wiio  appear  to  have 
demanded  in  some  newspajier  which  Professor 
Huxley  has  seen,  that  men  «if  science  should 
*  manage  the  fisheries.*  Tlvat  men  of  science 
should  interfere  with  commercial  speculation, 
and  manage  the  tlsheries  in  that  sen^^,  is  a  prop- 
osition so  preposterous,  that  it  Is  difRcult  to 
untlerstand  why  Professor  Huxley  should  Imve 
thought  it  worthy  of  notice. 

The  question  which  really  demands  considera- 
tion is  another  one  altogether,  rmd  is  simply  this  : 
Is  it  deeirable  that  men  of  science  shoidd  Ih?  defi- 
nitely and  i>ennanently  employed  to  manage  the 
Lni|U tries  wliich  are  necesHj^rj^  in  order  that  a 
siitisfactory  basis  may  Ik?  obtained  for  legislation 
in  regard  to  a  variety  of  fishery  questions  ?  And, 
further,  h  it  desirable  that  such  persr»na  should  be 
employefl  by  the  state  in  order  to  ascertain 
whethc^r  certain  steps  in  the  way  of  protection 
and  cultivation  of  fishes  can  be  usefully  carried 
out  by  the  state  for  the  benefit  of  the  com- 
munity? Professor  Huxley  does  not,  in  my 
judgment  I  attach  sufficient  imi^ortance  to  such 
inquiries,  and  the  necessity  for  a  permanent  or- 
ganization of  officials  to  deal  with  them,  when 
he  says,  *'Let  the  department  obtain  such  scien- 
tific help  as  is  needful  from  persons  of  recc^priized 
competency,  who  are  not  under  the  control  of  the 
administrative  depfirtmeJit."  This  proposal  seems 
to  be  somew^hat  inconsistent  witli  another  state- 
ment in  the  memorandum,  wiiere  Professor  Hux- 
ley says,  **  I  should  say  that  any  amount  of  money 
bestowed  upon  tlie  scieutific  investigation  of  the 
effect  of  s(ime  modea  of  fishing  might  be  well 
spent,"  If  *  any  amount  of  money "  is  to  be  Sj>ent« 
and  so  large  a  question  as  'the  effect  of  some 
modes  of  fishing '  is  to  be  investigated  scienttfi- 
cally,  then  it  would  seem  well  that  the  dei>art- 
ment  should  have  a  todned  and  permanent  staff 
of  expert  naturalists,  and  a  scientific  authority  to 
direct  their  uiquiries. 

The  fact  is,  that  enough  time  and  money  have 

1  From  tb«  J9%ai%al  of  the  toeittff  of  arts^  April  W, 
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been  spent  by  the  state  upon  spasmodic  inquiries 
into  the  effects  of  trawlinp:,  and  the  various  ques- 
tions the  rapid  investigation  of  which  has  from 
time  to  time  appeared  to  be  *  needful.'  What  is 
now  needed  is  a  more  systematic  and  determined 
attempt  to  grapple  with  some  of  the  more  impor- 
tant questions,  the  solution  of  which  is  likely  to 
affect  the  interests  of  the  fish  industry. 

I  have  drawn  up  a  brief  statement  on  the  sub- 
ject of  the  relation  of  scientific  investigation  to 
fishery  interests*  which,  in  no  dogmatic  spirit,  but 
with  a  view  to  eliciting  criticism  and  suggestion, 
I  here  submit  to  the  reader :  — 

1.  The  necessity  for  an  administration  of  our 
marine  and  fresh-water  fisheries,  based  upon 
thorough  or  scientific  knowledge  of  all  that  re- 
lates to  them,  has  become  obvious  of  late  years. 
The  trawling  commission  of  1884-86  has  reported 
to  this  effect,  in  so  far  as  the  subject  of  their  in- 
quiries is  concerned.  Other  nations  have  adopted 
such  a  method  of  dealing  with  their  fisheries, 
with  good  results  and  the  promise  of  better. 

2.  The  inquiries  and  operations  necessary  can- 
not be  conducted  as  the  result  of  private  commer- 
cial enterprise  :  they  must  be  national  in  charac- 
ter. 

8.  Wliile  the  general  trade  returns  of  the  fishing- 
industry  on  the  one  hand,  and  the  practical  enfor- 
cing of  regulations  as  to  the  protection  of  fishing- 
grounds  and  the  restriction  of  fishing-operations 
within  certain  seasons  and  localities,  are  matters 
with  which  an  ordinary  staff  of  officials  can 
effectually  deal,  yet  the  chief  purposes  of  the 
operation  of  a  satisfactory  fisheries  department 
are  of  such  a  nature  that  only  expert  naturalists 
can  usefully  advise  upon  them  and  carry  them 
out.  It  is  therefore  important  that  the  organiza- 
tion of  a  state  fisheries  department  should  either 
be  primarily  imder  the  control  of  a  scientific  au- 
thority, who  should  direct  the  practical  agencies 
as  to  trade  returns  and  police,  or  that  there  should 
be  distinct  and  parallel  branches  of  the  depart- 
ment, —  the  one  concerned  in  scientific  questions, 
the  other  in  collecting  trade  returns  and  in  direct- 
ing the  fisheries  police. 

4.  It  does  not  appear  that  there  is  any  ground 
for  supposing  that  individuals  of  scientific  train- 
ing are  ipso  facto  unfitted  for  administrative  du- 
ties, and  there  would  be  obvious  advantages  in 
placing  the  operations  of  a  fisheries  department 
under  one  head.  Indeed,  it  may  be  maintained 
that  a  scientific  education,  and  capacity  for  sci- 
entific work,  are  likely  to  produce  a  more  prac- 
tical and  enteq)rising  director  of  such  a  depart- 
ment than  could  elsewhere  be  found.  It  has  not 
been  found  desirable  to  place  the  administration  of 
the  botanical  institution  at  Kew  in  the  hands  of 


a  non-scientific  director,  and  there  is  no  obTioos 
reason  for  avoiding  the  employment  of  a  scien- 
tific staff  in  the  case  of  a  fisheries  department  It 
is  extremely  important,  from  the  point  of  Tiew 
of  the  public  welfare,  that  the  state  should  not  set 
the  example  of  ignoring  the  value  of  scientific 
knowledge  and  training ;  while  it  is  no  less  impor- 
tant to  avoid  the  waste  of  public  money  which 
must  result  from  employing  officials  who  are  not 
conversant  with  the  matters  with  which  they 
have  to  deal,  in  place  of  trained  experts. 

The  nature  of  the  work  to  be  done,  is,  1',  gen- 
erally to  ascertain  what  restrictions  or  modifica- 
tions in  the  proceedings  of  fishermen  are  desirable, 
so  as  to  insure  the  largest  and  most  s^asfactory 
returns,  prospectively  as  well  as  immediately, 
from  the  fishing-grounds  of  the  English  coast  and 
from  English  rivers  and  lakes;  2^,  especially  to 
ascertain  whether  existing  fishing-grounds  can  be 
improved  by  the  artificial  breeding  of  food-fishes 
and  shell-fish,  and  to  determine  ^e  methods  of 
carrying  on  such  breeding,  and  to  put  these 
methods  into  practice ;  8°,  to  find  new  fishing- 
grounds  ;  4°,  to  introduce  new  fish,  —  either  a^ 
tually  new  to  the  locality,  or  new  to  the  con- 
sumer ;  5°,  to  introduce  (if  practicable)  methods 
of  rearing  and  fattening  marine  fish  in  stock- 
ponds  ;  e*",  to  look  after  the  cultivation  and  supply 
of  bait ;  7°,  to  introduce  new  baits,  new  methods 
of  fishing,  improved  nets,  improved  boats,  new 
methods  of  transport  and  of  curing. 

The  work  can  be  divided  into  two  sections :  A. 
Investigation  ;  B.  Practical  administration. 

A,  Investigation.  —  The  inquiries  which  are 
necessary  in  order  to  effect  the  purposes  indicated 
above  are  as  follows  :  — 

1.  A  thorough  physical  and  biological  explora- 
tion of  the  British  coasts  within  a  certain  distance 
of  the  shore-line,  especially  and  primarily  in  the 
neigborhood  of  fishing-grounds.  The  investiga- 
tion must  include  a  determination  of  temperature 
and  currents  at  various  depths,  the  nature  of  the 
bottom,  the  composition  of  the  sea- water,  and  the 
influence  of  rivers  and  conformation  of  coast 
upon  these  features.  At  the  same  time,  the  entire 
range  of  the  fauna  and  flora  must  be  investigated 
in  relation  to  small  areas,  so  as  to  connect  the 
varying  living  inhabitants  of  different  areas  with 
the  varying  physical  conditions  of  those  areas, 
and  with  the  varying  association  of  the  hving  in- 
habitants inter  se.  Only  in  this  way  can  the  re- 
lation of  food-fishes  to  the  physical  conditions  of 
the  sea  and  to  their  living  associates  be  ascer- 
tained, and  data  furnished  for  ultimately  deter- 
mining the  causes  of  the  local  distribution  of 
different  kinds  of  food-fishes,  and  of  the  periodic 
migrations  of  some  kinds  of  them. 
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%.  A  thorottglily  detailed  and  accurate  knowl- 
edge of  the  food,  habits,  and  movements  of  each 
of  llie  im]X»rtant  kinds  of  food-fishes  (of  which 
about  five  and  twenty,  together  with  six  Bhell-fish 
Important  either  as  food  or  bait»  may  be  reckoned). 
The  relation  of  each  of  these  kinds  of  flah  to  its 
tishing-groimd  must  be  eeparately  ascertained  ;  its 
tiine  anil  mode  of  reproduction  ;  the  mode  of  fer- 
tilisation of  its  eggs  :  the  growth  of  the  embryo ; 
the  food  and  habits  of  the  fry  ;  the  enemies  of 
the  young  and  of  the  aflult ;  the  rehition  of  both 
young  and  adult  to  temperature,  to  influx  of 
fresh  wmter,  to  sewage  contamination,  to  disturlv 
in^  agencies,  such  as  trawling  and  ordinary 
tmfHc. 

8.  An  inquiry  as  to  whether,  over  a  long  peri*id 
of  years,  there  has  been  an  increase  or  decrease 
In  the  abundance  of  each  kind  of  fixxl^fish  on  the 
chief  tie! ling-grounds  as  a  matter  of  fact,  together 
with  an  inquiry  as  to  the  actual  take  of  each  kind 
of  fish  in  successive  years,  and,  further »  an  in- 
quiry as  to  any  accompanying  varktion  in  {a)  the 
numkier  of  fishing-boats,  {b}  the  methods  of  fish- 
iug,  (c;  the  chmatic  conditions,  or  other  such  j:»os- 
sibly  influential  conditions  as  previous  inquiry 
may  have  suggested. 

4.  An  inquiry  for  the  purpose  of  ascertaining 
'ex|>erimentally  whetlicr  the  decrease  in  the  yieki 
of  fishiug-groun<i8,  in  regard  to  several  species  of 
food-fish »  can  be  remedied  (a)  V>y  artificial  breeil- 
ing  of  the  fish  ;  {b}  by  protecting  the  young ;  (c) 
by  increasing  its  natural  food  ;  (il)  by  destruction 
of  its  enemies  ;  (e)  by  restrictive  legislation  as  to 
time  or  place  of  fishing,  and  as  to  size  of  fish 
which  may  be  taken,  and  character  of  fishing- 
apparatus  which  may  be  used, 

5.  An  inquiry  to  ascertain  whether,  if  periodic, 
natural  causes  are  at  work  in  determining  the 
fluctuations  of  the  yield  of  fishing-grounds,  their 
effect  can  tie  foretold,  and  whether  this  effect  can 
in  any  cases  be  counteracted  ;  similarly  to  ascer- 
tain* in  the  case  of  migratory  shoal-fish,  whether 
any  simple  and  trustworthy  means  can  be  brought 
into  operation  for  the  purpose  of  foretelling  the 
places  and  times  of  their  migrations,  so  as  to 
enable  both  fishermen  and  fisli-dealers  to  be  ready 
for  their  arrivaL 

G.  An  inquiry  into  the  dleeases  of  fish,  especial- 
ly in  relation  to  salmon  and  other  fresh-water 
fish. 

B.  Practical  adminUtratum,  — The  chief  heads 
under  which  this  presents  itself  as  distinct  from 
the  antecedent  search  for  reliable  data  are  — 

1.  The  management  of  an  efficient  *  intelligence 
department/  giving  weekly  statistics  of  the  fish- 
•tndustry,  the  appearance  and  di8api>earanoe 
c«frtaiii  fiah  at  tiarticular  spot-s,  the  number  of 


fishing-boats  enipIoye<l,  the  metlnxls  of  fishing 
employed,  the  meteorological  conditions. 

2.  The  advising  and  enforcing  of  restrictions  by 
the  legislature  as  to  time,  place*  and  method  of 
capture  of  fish. 

8.  The  artificial  breeding  and  rearing  of  fish  to 
stock-iuipoverished  fishing-grounds. 

4.  The  leasing  and  management  of  the  foreshore 
and  sea-bottom  in  particular  si^ts,  for  the  pur- 
poses of  oyster-culture  and  mussel-culture,  and 
of  marah-lands  near  the  sea  for  the  formation  of 
tanks  and  flnh-^xinds. 

5.  The  oi>ening-up  of  new  fishing-grounds  and 
of  new  fish-industries  (curing  and  treatment  of 
fish  for  commercial  purposes). 

6.  The  introduction  of  new  species  of  food-fish 
and  shell-fish. 

It  is  a  matter  of  fundamental  importance  to 
determine,  fLrst  of  all,  whether  it  is  desirable  that 
these  matters  should  be  dealt  with  by  a  permanent 
staif,  or,  on  the  other  hand,  by  the  occasional 
employment  of  a  scientific  man  —  not  habitually 
occupied  in  these  inquiries  —  t^)  attempt  the  solu- 
tion of  any  particular  problem  which  an  unskilled 
official  may  present  to  him*  Clearly  there  must 
be  economy  in  emplo>ing  permanently  certain 
naturalists  who  will  familiarize  themselves  with 
this  special  class  of  questions,  and  become  ex- 
perts in  all  that  relates  to  fishery  problems. 

Further,  is  it  desirable  that  the  matters  wliich 
are  to  be  inquLretl  into  should  be  determined  by 
an  otlicial  unskilled  in  natural  history?  or,  on 
the  other  hand,  that  the  selection  of  inquiries 
likely  to  lead  to  a  satisfactory  reniilt  should  be 
made  by  a  man  of  science,  specially  conversant 
with  the  nature  of  the  things  to  be  dealt  with  ? 

The  organization  required  consists,  so  far  as 
persons  are  concerned,  of,  1°,  a  chief  scientific 
authority  ;  2*^,  a  staff  of  working  naturalist-in- 
spectors ;  8',  a  staff  of  clerks  :  and.  so  far  as 
material  is  concernecU  of,  4',  a  London  oflice, 
with  collection  of  fishes,  apparatus  used  in  fish- 
ing, maps,  survey-records,  statistical  returns,  and 
library  ;  6*,  a  surveying-ship,  under  the  orders  of 
the  deimrtment,  to  be  manned  and  maintained  by 
the  a^lmiralty  ;  6^,  a  chief  laboratory  fitted  for 
carrying  on  investigations  such  as  those  named 
above,  and  also  two  smaller  movable  laboratories, 
together  with  steam-yacht  fitted  for  dredging  and 
sounding  ;  T"",  hatching-stations  and  fish-ponds. 

With  regard  to  the  foregoing  headings,  it  is  a 
matter  for  consideration  whether  the  *  chief  scien- 
tific authority '  should  be  an  individual,  or  a  oom- 
mittee  af  five.  The  position  assigned  to  this  post 
should  be  equal  to  that  of  the  director  of  the 
geological  survey,  or  the  director  of  the  Eoyal 
gardens,   Kew  ;   or,  if  the  '  authority  '  takes  the 
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form  of  a  committee,  it  should  be  placed  on  the 
same  footing  as  the  Meteorological  council.  The 
person  or  persons  so  appointed  shotdd  be  responsi- 
ble for  all  the  operations  of  the  department,  and 
of  such  scientific  training  and  capacity  as  to  be 
likely  to  devise  the  most  useful  lines  of  inquiry 
and  administration. 

The  *  naturalist-inspectors '  should  be  six  in 
number,  but  operations  might  be  commenced 
with  a  smaller  staff.  They  should  be  thoroughly 
competent  ol)eervers,  and,  under  the  direction  of 
the  chief  scientific  authority,  they  would  be 
variously  employed,  either  on  the  surveying-ship, 
at  the  chief  laboratory,  or  in  local  laboratories, 
hatching-stations,  or  in  the  London  office  and 
museum. 

The  naturalists  thus  employed  would  become 
specialists  in  all  matters  relating  to  the  life-history 
of  fishes  and  their  food  :  they  would  acquire  a  skill 
and  knowledge  far  beyond  that  which  it  is  possi- 
ble to  find  among  existing  naturalists,  who  oc- 
casionally are  requested  to  make  hurried  reports 
on  such  matters  as  salmon-disease,  or  the  supposed 
injury  of  the  herring-fisheries  by  trawlers. 

One  of  the  naturalist-inspectors  shotdd  be  a 
chemist  and  physicist,  in  order  to  report  on  the 
composition  of  the  water  and  the  nature  of  the 
bottom  in  the  areas  investigated. 

*  Clerks'  would  be  required  in  the  London  office 
to  tabulate  statistics  and  carry  on  correspondence. 
These  gentlemen  need  not  necessarily  have  any 
scientific  knowledge.  It  would  probably  be  neces- 
sary to  have  a  correspondent  or  agent  of  the  de- 
partment in  every  large  fishing-centre.  Probably 
the  coast-guard  officials  might  be  taken  into  this 
service. 

With  regard  to  material  equipment,  it  appears 
to  be  necessary  that  a  scientific  fisheries  depart- 
ment sliould  liave  at  its  London  office  a  museum 
of  fishing-apjmratus  for  reference  and  instruction, 
and  also  complete  collections  illustrative  of  the 
fishes,  their  food,  enemies,  and  other  surround- 
ings. In  the  same  building  would  be  exhibited 
maps  showing  the  distribution  and  migrations  of 
food-fishes,  the  coast  temperature  and  its  varia- 
tions, the  varying  character  of  the  sea-bottom, 
sea-water,  etc. 

The  surveying  ship  or  ships  would  be  provided 
by  the  admiralty. 

A  central  laboratory  is  in  course  of  erection 
upon  Plymouth  Soimd  by  the  Marine  biological 
association.  Her  Majesty's  government  has 
promised  to  contribute  £5,000,  and  £600  a  year,  to 
this  institution,  on  condition  that  its  resources  are 
available  for  the  piu*pose  here  indicated.  Certain 
of  the  *  naturalist-insi)ectors  '  (probably  three  at 
any  one  time)  would  be  stationed  at  the  Plymouth 


laboratory  in  order  to  carry  on  special  studies  of 
the  development  and  food  of  particular  spedes 
of  fish. 

The  smaller  movable  laboratories,  steam-jacbu 
and  other  appliances  wotdd  not  be  costly. 

Rat  LA5KE6IIB. 


NOTES  AND  NEWS. 


We  learn  from  a  letter  of  Prof essor  HoldenX 
in  the  last  number  (2724-25)  of  the  Astronamikhe 
nachrichten,  just  received,  that  the  lick  trustees 
have  decided  to  purchase  from  Messrs.  Feil  & 
Mantois  a  86-inch  crown  disk,  which  was  made 
by  them  at  the  same  time  with  the  crown  disk  of 
the  objective  now  in  the  hands  of  the  Clarks. 
The  CJlarks  "have  received  the  order  to  figure 
this  disk  as  a  third  (photographic)  lens  for  the 
large  objective." 

—  The  work  of  the  U.  S.  fish  commission  shows 
most  gratifying  restdts  in  the  artificial  propaga- 
tion of  shad.  An  unprecedented  abundaoce  of 
these  fish  is  noticed  this  season  in  all  the  riveis 
which  have  been  supplied  with  young  fish  by  the 
commission.  This  increase  is  noticed  especially 
in  the  waters  of  the  Pacific  coast,  where  shad 
were  unknown  previous  to  their  introduction  hr 
the  U.  S.  fish  commission. 

—  The  New  York  assembly  has  passed  the  bill  pro- 
viding for  the  appropriation  of  twenty  thousand 
dollars  annually  to  the  Metropolitan  museum  of  art 
and  the  American  museum  of  natural  history,  in 
order  that  they  may  be  kept  open  to  the  public, 
free  of  charge,  on  Sundays.  It  is  expected  that 
it  will  soon  be  favorably  reported  by  the  senate 
committee,  and  become  a  law. 

—  The  house  committee  on  agriculture  has  re- 
ported favorably  the  bill  to  establish  agricultural 
exi)erimental  stations  in  connection  with  the  col- 
leges established  in  the  several  states  ;  also  the 
bill  to  enlarge  the  powers  and  duties  of  the  de- 
partment of  agriculture,  making  it  an  executixe 
department. 

—  Tlie  U.  S.  coast  survey  has  issued  the  follow- 
ing charts,  wliich  are  now  ready  for  the  public : 
Topographical  sheets  of  the  re-8ur\-ey  of  the  har- 
bors of  New  York,  Brooklyn,  and  Jersey  City.  It 
is  intended  to  combine  these  sheets  with  the  hy- 
drographic  work  already  executed,  and  thus  to 
give  an  extended  and  acciu^te  map  of  all  the 
waters  lying  around  New  York  City. 

—  An  international  maritime  exliibition  will  be 
held  in  Havre,  May  1  of  next  year,  to  be  devoted 
to  all  kinds  of  sailing  or  steam  ships,  engines,, 
life-saving  contrivances,  fisheries,  and  the  prod- 
ducts  of  the  French  colonies.    Applications  to 
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my  be  mm\e  to  t\w  Dirertion  de  rexpoBi- 


i]'*ii»Ht'   invention  fur  milking  i»aptr  of 
-;<>  s  Ehgimi-ring,  is  ftniioiincc*tl.     It  is 
:*5xture,  ypt  sutTloietitly  transparent  to  be 
buL^titute  for  gkss  in  windows. 

totnl  output  of  coal  in  France  for  1885 
4,341  tons. 

t4jtal  annual  production  of  naphtha  in 

iring  the  |^«Bt  year  reached  1,800,000  tons, 

tfreat  increase  over  that  of  preceding 

id  alreacij  a  foreii^   market,  especially 

is  sought  for  its  con  sumption. 

March  17  the  Smith  e*>llege  branch  of  the 

s*H*iety  wan    organized.      The    society 

ibers  ninety  members,  and  is  thorough ly 

I  in  the  theoretical  and  practical  work 

with  ornithology.     Meetings  are  to  be 

e  a  month,  when  the  members  will  read 

abiTKlying  the  results  of  original  research, 

jsten  to  lectures  from  well-known  omi- 

Field-work  has  been  begun  under  tlie 

of  Mr,  John  Burroughs,  who  lixik  parties 

prs  out  into  the  woods  and  meadows  to 

birds  in  their  homes*  and  to  learn  their 

IT  regular  field-work,  the  society  ia  di- 

\  groups  of  ten,  under  the  direction  of 

rienced  member,  w^ho  teaches  them  the 

it  and  accurate  observation.    Each 

for  observation  at  a  stated  hour  in 

A  week. 

of  Saxony,  with  its  tluTc  million 
B.  show  a  very  large  nunilME-r  of  profes- 
induetrial  schools  and  students.  There 
Ith  17,000  students  in  attendance.  They 
d  to  a  great  variety  of  branches  of  spe- 
chnical  education.   Three,  with  370  stu- 

for  instruction  in  the  manufacture  of 
&  numl>er,  with  60  students,  are  devoted 

;  35  teach  the  art  of  ribbon-manufacture 
f|rretitice8 ;  and  at  Dreoden  there  are  100 
he  German  academy  of  weaving.  There 
BTuercial  scIkxiIs.  with  2,800  in  attend- 
ihem.  Of  the  intlu^trial  schools  proper, 
bree,  —  at  Mitweida.  Lei^isic,  and  Chem- 
ring  nearly  1,000  students  altogether, 

Werner  .Siemens  ban  placed  at  the  dis- 
Oerninn  government  the  sum  of  fllS,* 
iblifiji  an  institute  for  carrying  on  ex- 
in  natural  science.  It  is  profKieed  to 
dlding  in  which  studies  in  exact  science 
Bsecuted. 

iLkiwing  Held  agsignments  of  conat-^ur' 


vey  assistants  have  been  made  :  ABSistant  Dennis 
is  now  engaged  on  the  re-survey  of  Long  Island  ; 
Assistant  Jardella  has  the  district  from  Ward^s 
Island  ea«fc  to  Thnig's  Neck  ;  jVsfiistant  Hosmer 
will  takp  up  the  re-survey  of  the  north  shore  of 
Long  Island  Sound  on  the  Ist  of  Jime. 

—  An  effort  is  lieing  made  in  Washington  to 
obtain  fsome  suitable  jKisition  for  Lieutenant 
Greely,  who  is  unable  Ui  i>erform  active  army 
service  on  account  of  his  health.  To  this  end 
Senator  Harrison  of  Indiana  is  urging  the  jiaasfige 
of  a  hill  for  the  appointment  of  an  assistant  ad- 
jutant-general, which  oflSce  is  intended  for  Lieu- 
tenant Greely.  It  seems  most  fitting  that  this 
gallant  officer  should  receive  some  recognition 
from  his  government  for  bis  heroic  services. 

^  The  fish -com  mission  steamer  Albatross  arrivedj 
at  Washington  on  Tuesday  last. 

—  Science  ab9ert3er  circular  No.  66  contains  the 
announcement  of  the  discovery  by  Dr.  Luther, 
apparently  on  May  4,  of  an  eleventh  magnitude 
asteroid.     This  becomes  number  258, 

—  The  new  science  hall  at  Smith  college,  which 
was  l>egim  last  summer,  is  rapidly  approaching 
completion,  and  will  be  formally  opened  and  dedi- 
cated on  Tuesday  of  commencement  week  (June 
20).  The  principal  address  on  this  occasion  will  be 
given  by  Prof.  J.  P.  Lesley  of  Philadelpliia.  The 
building  is  the  gift  of  a  fiiend  of  the  college,  whose 
name  will  be  announced  at  the  opening.  It  is  of 
brick,  with  brown  stone  trimmings,  three  stories 
in  height  and  about  ninety  feet  long  and  fifty  wide, 
with  an  ell  thirty  feet  wide  and  some  t wen t3'- three 
feet  in  length.  The  well-lighted  basement  and 
the  ground-floor  are  to  be  occupied  by  the  depart- 
ments of  chemistry  and  physics,  while  the  first 
and  second  floors  are  for  the  work  in  biology  and 
geology  and  the  collection B  belonging  to  these  de- 
partments, 

—  The  spring  meeting  of  the  Indiana  academy 
of  sciences  will  be  held  at  Brcwikville,  Ind,,  May 
20  and  21.  This  will  be  the  first  meeting  of  the 
academy  since  its  organization,  and  an  invitation 
18  extended  to  all  tho«ie  interested,  to  attend  it. 

—  U,  Bender,  in  the  Monitmr  ncientifique,  de- 
scribes a  new  system  of  lighting.  He  employs  the 
fatty  reeiduea  obtaiTRHl  from  the  rectification  of 
crude  mineral  oils,  through  which  he  paaset  a 
current  of  air.  The  air  takes  up  a  definite  quan- 
tity of  this  hydrocarlxin.  and  tlie  flame  i»roduced 
IB  very  brilliant,  giving  off  no  emoke. 

—  The  outbreak  of  cholera  in  Europe  at  Brindiai, 
from  which  much  was  feared,  appears  from  late 
news  to  be  rapidly  diminishing.  There  have  been 
but  few  deaths  ;  and  intelligence  from  other  parts 
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of  Italy  indicates,  that,  with  the  exception  of  the 
northern  part  of  the  Adriatic,  the  peninsuJa  is 
quite  free  from  the  disease. 

—  Fish-commission  car  No.  1  left  Havre de  Grace, 
Md.,  on  Sunday  last,  with  1,500,000  young  shad 
for  Broad  and  Saluda  Rivers,  South  Carolina.  On 
its  return  it  will  take  the  same  number  of  shad 
fry  to  Portland,  Ore.,  for  stocking  tho  Columbia 
River  basin. 

—  The  Hihbert  lectures  for  1880  are  now  being 
delivered  in  London  on  Mondays,  Wednesdays, 
and  Fridays,  and  are  ref>eated  at  Oxford  on  Thurs- 
days and  Saturdays.  Tlie  lecturer  this  year  is 
Professor  Rhys  of  Oxford,  and  his  subject  is  *  The 
origin  and  growth  of  religioti  as  illustrate  by 
Celtic  Heathendom.* 

—  Mr.  D.  P.  Wainright  of  the  coast  survey  has 
completed  the  trigonometrical  work  in  the  vicinity 
Of  Cape  Fear  River.  North  Carolina.  The  field- 
parties  from  the  south  will  begin  to  arrive  in 
Washington  about  the  middle  of  June.  Parties 
\vi)\  be  sent  east  and  north  for  field-work  about 
the  first  of  June. 

—  The  ethnol*3gical  coUections  of  the  British 
museum  are  now  said  to  be  for  the  first  time 
adequately  displayed.  New  rooms,  formerly 
occupied  for  zodlogy,  have  been  devoted  to  them, 
and  recently  thrown  open  to  the  public.  The  col- 
lection is  now  thought  to  be  the  beet  and  most 
representative  in  the  world. 

—  Messrs.  James  Pott  &  Co.  have  brought  out 
an  edition  of  Preseens^'s  *  Study  of  origins/  which 
first  appeared  in  its  English  version  in  December, 
1882,  The  author  is  a  learned  and  accomplished 
Protestant  minister  of  Paris.  His  position  i»  that 
of  a  Kantian  who  firmly  believes  in  God,  the  soul, 
and  the  futiu^  life  ;  but  he  is  liberal  and  broad, 
vindicating  the  complete  indei>endence  of  science^ 
And  saying  uneijuivocally  that  neither  the  Bible 
nor  the  councils  have  any  prescriptive  right  to 
control  science.  He  is  convinced  that  experi- 
mental science  is  not  hostile  to  the  i^rinciples  of 
theism  ;  and  that,  if  *  the  possibility '  of  a  divine 
and  moral  world  be  conceded,  there  are  processes 
of  experiment  which  will  supply  the  demonstra- 
tion. From  this  basis  the  author  discusses  the 
problems  of  knowledge,  being,  and  duty  in  the 
Light  of  riiodorn  German,  French,  and  English 
philosophical  writiings. 

—  The  publishing-house  of  Justus  Perthes  has 
recently  begim  a  new  editiou  of  Berghaus's 
*  Physikalischer  atlas,*  which  will  contain  seventy- 
five  maps.  Tlie  first  Ueferung  contains  a  map 
showing  the  distribution  of  the  flora  of  Europe  ; 
another,  the  isotherms  of  the  world  :  and  a  third, 


the  soundings  in  the  Mediterranean  And 
seas,  and  also  the  character  of  various  }»ortio»^ 
the  shore,  which  is  undergoing  rapid  chimges. 


LETTERS  TO  THE  EDITOIL 

«%  CofTf«2«on<f«v»lJ  are  rtqvetted  to  be  as  hrt^  a*  pcatiHt 
icrtter^a  name  U  in  aJl  cat**  requtrmd  a»  prvof  of  good  fnitk. 

A  thunder-squall  in  New  EnglMaL 

Tb£  Study  of  thunder-atonDg  that  vftt  nod 
as    a    special    investigation   by   the    New  En|:lid 
nieteoroiogioal  society  in  the  summer  of  18S>  *lj 
successful  in  gatberiDg  records  from  a  rood  munh 
of  volunteer  observers,  on  which  a  tolertlilf  ( 
plete  fitatistieal  account  of  the  storma  may  b?  \ 
thus  there   appears   a   distinctly   earUer  afl 
maximam  of   storm-frequency  in  western  than  1 
eastern  Massacbusetts,  implying  that  diitaace  fn 
some  at  present  unknown  district  of  orMno,  &t  ^ 
as  high  temperature,  exerts  a  control  on  the  tnnft^ 
the  storni'ii  arrival  east  of  ih<^  Hudson,     Id 
of  the  better  developed  storms  the  data  accuma 
were  sufficient  to  dIeGne  th«  more  promloeiit  phji 
features  of  the  storm  with  considerable  accun 
this  was  especially  tbo  case  with  the  6mall  but  i 
lent  thunder-squall  that  crossed  New  England  i ' 
noon  on  July  21,  1885.     The  storm  belongs  to  a  < 
first  clearly  defined  by  Dr.  Hi n rich s,  director  ofj 
Iowa  weather-dervice,  several  years  aj^o,  and  (' 
distinctly  from  the  tornado  in  havioflr  a  blast  ol  < 
rushing  air  in  front  of  its  rain.     The  exampla  F 
described  came  to  us  from  western  New  YorK»wk 
certain  observatious  furnished  by  Prof.  H.  A-  ] 
of  the  signal  service  rejxirted  it  about  six  or  i 
o^clock  in  the  moniinj?  :  two  of  our  observers  in  c 
tral  and  eastern  New  York  recorded  Icat  laterb 
and  at  a  little  after  ten  o'cloclt  it  entered  New  ] 
land  near  the  notorious  Boston   Comers,  the  fa 
south-weatern  angle  of  Massachusetts  ;  thence  it  I 
lowed  an  almoet  due-east  path,  ^adu^Uy  broadfi ' 
its  rain-area,  as  it  advanced,  until  it  ran  out  to  i 
little  after  noon,  its   average   hourly  velocity 
forty-eight  miles.     All  observers  agree  in 
a  rapid   approach,  a  short,  violent 
quick   disappearance.      Very   soon   after  iti^ 
were  seen  and  thunder  heard,  the  brief  wind-s^fl| 
came  rushing  in  advance  of  the  pouring  rata ;  ( 
an  hour  or  so  later  the.  whole  storm  was  oat  of  i  * 
in  the  east.     With  the  wind   came  a  rapid  f«] 
temperature   and  a   distinct  increase   of   pr 
The    thermograph,     barograph,     and     anemG|_ 
curves,  furnished  from    the     city    engiiMer^  < 
in   Providence,  are   here     particularly   inti 
as  they  record  fluctuations  produced  by  tlie 
central  paasage  of  the  storm.     The  temperatnra  I 
13'^  in  half  an  hour  as  the   storm  came  overh 
and  soon    rose  again    to    a    high    afternoon 
imum  OS  the  clouds  cleared  away.     The  I 
quickly  rose  four- hundredths  of  an  inch  at  the  a 
of  the  storm,  and  the  wind  increased  from  a  $m 
breeze  to  a  rate  of  about  forty  miles  an  hour. 

The  persistent  individuahty  of  this  storm, 
taining  a  constant  association  of  it*  ^-^^^^^^  fa 
over  the  greater  part  of  its  obaerv  ja 

the  construction  of  a  *  composite  [x  i 
of  which  all  the  observations  are  throwu  into  I 
proper  position  with  respect  to  two  governing  I 
—  the  rain-front  and  the  storraaxis.  In  this  f 
the  curved  lines,  convex  to  the  east,  meainre  i 


iT  14,  1886.] 


SCIENCE. 


437 


in  time,  or  twelre  miles  in  distance,  ahead 

ebind  the  rain -front  ;   and  the  straight  lines, 

Del  to  the  storm  axlii,  mark  the  paths  of  the  ser- 

stations  through   the  storm,  ai  if  they  mored 

nnrd  while  the  storm  stood  still.     Appropriate 

and  aigiia  for  temperature,   wind,  sky,  etc., 


The  '  portrait  *  would  doubtless  have  been  truer  if 
oar  stations  had  been  more  plentiful  in  north-eastern 
Connecticut  and  south-eastern  Massachuseta ;  but,  in 
a  first  season's  work^  it  was  impossible  to  secure  a 
suSiment  number  and  an  e<]uiible  distribution  of 
observers.     Ei^pecial  attention  will  be  given  to  these 


M£W/YCRK  t      ^ 


rfi' 


\mi  the  line  of  their  station  and  at  their  proper 

Dterval  before  or  after  the  beginning  of  the 

then    represent    all    the    records    that   were 

h«red,  and  bring  them  together  on  a  single  dia- 

Thtif  we  see  the  gradual  fall  from  high  tern- 


requisites  during  the  cominj?  eeason,  when  the  im* 
vestigation  will  be  continued  with  improved  oppor- 
tunities^ and  all  careful  obaervera  will  be  encouraged 
to  CO  operate  in  the  work.  W.  M.  Davib, 

Cuabridge,  Maag. 


?«.    --T »^ 


/\ 
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COMPOeiTK   OP  THCN'0BR-SQUAI*l4.  JITLY  21,  1«85. 

{AH  ab»ervationa  thrown  in  their  proper  pla^e  uHtk  vetpect  to  rain-front  and  middle  path.) 

Internal  between  oarves,  16  mlnutefl.  C  »  clouds  In  west.  >,  Mght  wind. 

Xambers  iciv©  temperatnre  (F.).  €,  cJear  in  west.  ♦♦ >,  heavy  wind. 


T,*  T»  To,  flrit,  tondest,  last  thunder. 


ti  Ugbtniag-BtToke. 


>,  daratlon  of  rain. 


B,  as  the  clouds  (shown  by  black  crescents) 
oe    visible^  and  the  thunder  became  audible  ; 
sudden    increase   of  the   wind    velocity,  and  its 
^direction  at  the  front  of  the  rain- area  ;  the 
duration  of  the  rain,  and  the  greater  fall  of 
iture,  at  the  centre  than  at  the  margin  of  the 
\  the  gradual  warming-up  again  as  the  rain 
ud  dear  sky  (white  crescents)  appeared. 


The  Davenport  tablets. 

In  the  November  number  of  the  American  anti- 
quariau  thy  re  appeared  an  editorial  wherein  it  was 
charged  that  Kev.  J.  Gaiis^  a  member  of  the  Daven- 
port academy,  by  exchange  ba^l  imposed  upon  Mr* 
A.  F.  Berlin  certain  alleged  fraudulent  monnd-retics^ 
and  it  was  there  plainly  intimated  that  these  dis- 
clofiurea  tended  to  place  all  that  gentleman's  dis* 
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coveries  under  the  ban  of  suspicion.  In  the  January 
number,  1886,  of  the  same  magazine,  there  also  ap- 
peared an  elaborate  attack  by  its  editor  upon  the 
authenticity  of  the  Davenport  tablets,  of  which  the 
Rev.  J.  G«88  was  a  principal  discoverer.  In  the 
March  number  there  further  appeared  a  communica- 
tion from  Mr.  A.  F.  Berlin,  containing  the  statements 
that  Rev.  Mr.  Gass  had  made  some  ezchan^res,  not 
with  himself,  but  with  Mr.  H.  C.  Stevens  of  Orecron, 
and  that  most  of  the  mound- relics  sent  by  Mr.  Gass 
to  Mr.  Stevens  were  *  modem '  or  fraudulent.  These 
statements  were  submitted  by  the  writer  to  Mr. 
Gass,  and  his  explanations  as  furnished  {o  me  will  be 
found  in  the  foUowing  communication.  This  letter 
from  Mr.  Gmss  was  written  in  German ;  and  the 
translation  herewith  furnished  for  publication  was 
made  by  Prof.  William  Riepe,  who  was  formerly 
connected  with  the  public  schools  of  this  city,  and 
subsequently  revised  by  Carl  L.  Suksdorf,  Esq., 
principal  of  the  German  free  school.  It  is  proper  to 
state  tnat  Mr.  Gass  preaches  and  teaches  in  German, 
and  as  his  few  English  letters,  on  account  of  his  im- 
perfect knowledge  of  the  language,  are  usually  dic- 
tated to  an  impromptu  amanuensis,  they  but  imper- 
fectly represent  his  precise  meaning. 

The  publications  in  the  Antiquarian  were  made 
without  communication  with  the  Davenport  academy, 
and  without  affording  Mr.  Gass  an  opportunity  for 
explanation.  In  correspondence  with  Mr.  Berlin, 
the  writer  represented  that  Mr.  Gass  should  have  an 
opportunity  to  inspect  the  relics  in  question,  and  re- 
quested that  they  should  be  forwarded  to  the  Daven- 
port academy  for  this  purpose.  This  request  was 
declined.  The  statement  of  Mr.  Gass  should  have 
appeared  in  the  Antiquarian  ;  but  as  we  are  denied 
admission  to  its  columns,  except  under  restrictions 
neither  the  Davenport  academy  nor  Mr.  Gass  could 
accept,  we  shall  have  to  ask  of  you  the  favor  of  its 
early  publication. 

In  conclusi3n,  permit  me  to  say,  that,  while  the 
members  of  the  Davenport  academy  have  the  most 
unbounded  confidence  in  the  integrity  and  good  faith 
of  Rev.  Mr.  Gass,  it  should  be  stated  that  the  ques- 
tion of  the  authenticity  of  its  inscribed  tablets  does 
not  by  any  means  wholly  depend  upon  his  reliability. 
As  may  be  seen  from  our  published  statements,  there 
were  other  persons  present  at  the  discovery  of  these 
relics,  and  certificates  as  to  the  facts  made  by  these 
well-known  and  highly  esteemed  citizens  are  pre- 
served among  the  archives  of  the  academy.  These 
additional  evidences  have  never  yet  been  given  to 
the  public,  and,  when  published,  will  furnish  strong 
corroborative  proof  of  the  genuineness  of  the  relics 
in  question. 

It  is  always  to  be  deplored  when  personal  considera- 
tions enter  into  scientific  discussions,  but  in  arche- 
ological  research,  where  the  question  of  the  authen- 
ticity of  relics  so  largely  depends  upon  the  integrity 
of  the  explorer,  character  becomes  an  important 
factor,  and  is  a  legitimate  subject  for  inquiry.  In 
cases  like  that  under  consideration,  however,  this 
moral  test  should  be  sternly  applied  alike  to  the  ac- 
cuser and  the  accused.        Chables  E.  Putnam, 

President  Davenport  academy  of  sciences. 
Davenport,  lo.,  May  6. 

[CommuDicatiOD  from  Rev.  J.  Gass.] 
Charles  E.  Putnam,  Esq. 

Dear  Sir^  —  In  accordance  with  your  request,  I 
will  hasten  to  give  you  an  account,  so  far  as  it  is  still 


now  possible  for  me  to  do,  of  my  transactions 
Mr.  H.  C.  Stevens  of  Oregon  City,  Ore.,  in  re 
to  the  relics  in  question. 

I  formerly  often  received  letters  and  dro 
offering  me  relics,  or  wishing  to  exchange  oi 
from  me.  Among  others  I  received  also  in  A 
1881,  a  postal-card  from  Mr.  Stevens.  This  I  ha 
to  our  curator  of  the  academy,  Mr.  W.  H.  PnJ 
I  had  not  the  least  intention  to  make  any  ezch 
with  him  myself.  To  our  curator,  however,  the 
was  quite  welcome,  and  he  authori£ed  me  to  wri 
Mr.  Stevens  that  he  was  willing  to  make  tod 
changes.  Mr.  Stevens  immediately  sent  a  noi 
of  relics  which  pleased  us  all  very  well.  At 
time,  I  do  not  know  positively  whether  befoi 
after  I  had  seen  those  articles,  awoke  in  me  the 
unhappy  wish,  as  it  now  appears,  to  possess  a  few 
small  arrow-heads  to  be  used  as  charms  for  my 
daughter.  I  therefore  collected  what  was  in 
house,  the  best  of  which  was  a  small  box  of 
implements  which  I  had  received  from  Be? 
Mutschmann  of  MitsourL  All  these  were  ( 
primitive  character,  and  therefore  not  of  esp 
value  for  our  museum.  Among  the  objects  rec( 
from  Pastor  Mutschmann  there  were  a  small  i 
axe,  an  Indian  stone  pipe,  and  also  fragmen 
such  a  one.    The  pipe  had  about  the  following  f< 


•^ 


It  was  of  grayish  color,  rough,  without  pohah. 
broken  one  was  of  a  similar  character.  Ft 
Mutschmann  wrote  to  me  at  that  time  that  he 
told  that  the  pipe  was  found  in  an  Indian  grai 
the  Missouri  River,  I  believe  in  St.  Charles  or  ^ 
ren  county.  I  took  the  pipes  and  other  rehcs  ^ 
out  any  doubt  as  to  their  genuineness,  and  die 
test  them  in  any  way.  I  supposed  the  material 
gray  pipe- stone. 

I  packed  all,  as  I  had  received  them,  in  two  \ 
boxes,  and  sent  them  by  mail  to  Mr.  Stevens.  T 
upon  I  received  from  him  a  number  of  smaU  ai 
heads,  of  which  a  few  were  nice  and  whole,  ba 
most  were  broken.  At  the  same  time  I  recei^ 
letter  from  Mr.  Stevens,  in  which  he  remarked 
the  articles  sent  were  not  worth  the  postage '. 
paid,  for  it  was  all  broken,  worthless  stuff.  I 
answer  I  endeavored  to  defend  the  relics  as  not  1 
entirely  worthless  ;  and,  somewhat  hurt  and  irri 
by  what  I  considered  the  unjust  remarks  oi 
Stevens,  1  have,  as  I  now  see,  somewhat  ove 
mated  the  value  of  those  articles.  He  remark 
the  same  time  that  the  pipes  were  not  old  (an* 
Indian  pipes,  but  were  modem,  made  by  whit< 
pie  ;  at  least,  some  one  had  told  him  so.  I  ga 
credit  to  this  statement,  but  took  it  for  an  e 
excuse  made  in  order  to  give  me  little  or  nothii 
them.  If  I  had  entertained  the  least  doubt  of 
genuineness.  I  would  not,  under  any  circumsta 
have  sent  them  ;  or  at  least,  after  Mr.  Steven 
made  these  remarks,  I  should  certainly  at  once 
asked  them,  and  taken  them  back  at  any  price. 

As  to  who  has  written  my  letters  for  me,  I  ci 
now  say  positively.  Mrs.  Gass  says  it  was  cerl 
done  by  one  of  my  pupils,  and  I  believe  she  is  i 
A  letter  in  German,  written  by  myself,  would 
ly  have  sounded  quite  differently.  These  uni 
nate  letters  have,  however,  been  sent  in  my  i 
and  with  my  name,  and  I  must  now  abide  the 
sequences,  come  what  will.    I  can  scarcely  u 
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'  (aiippoting  tbat  Mr.  Berliu's  copy  of 
ft)t  liow  th©  ineorract  stateraent 

?'  had  boug'lit  nueli  pipes,  and  paid 
or  tbem,  could  have  occurred  un- 
I  boy  who  wrote  tlie  letter  for  me  must 
roe,  and  from  my  i^ohance  of 
Kignage   I  overlooked   this  error.     It 
Ei^i  Qot  attaching  much  importance  to 
,  I  may  have  sent  it  without  first  examin- 
ing it  over. 

to  Ibe  relics  in  question,  it  is  impossible 

[  for  me  to  determine  \^  hether  those  which 

as  claimjt  to  have  received  from  me  are 

%e  objects  which   I   have  sent  him  ;  for  I 

en  them  as  yet,  and  for  the  present  shall 

pportunity^  as  Mr.  Berlin  has  informed  you 

iild  not  send  them  for  my  inspection  with- 

ent  of  Mr.  Stevens.     On  the  contrary, 

ys  that  they  no  longer  belong  to  him, 

^n. 

J  on  receiving-  your  first  commnnication 

Iter,  I  resolved  to  send  back  to  him  the 

ds  received  in  exdiange,  and   to  request 

I  return  those  which  he  claimed  were  not 

me.     Mr.  Stevens  returned  the  package 

.  refused  to  frive  me  Lack  those  which  he 

Lliad  sent  to  bim,  with  the  excuse  that  they 

DUfrer   io   his  possession,  as  he  had  pveu 

r  Berlin*     Hence  obviously  it  is  imuof^si- 

►  to  determine  as  to  the  correctness  of  the 

(  made  by  those  gentlemen  concerninfz:  said 

heir  refusal   to  allow    me   t4)  inspect  the 

rery  strange  and  perplexing  to  me, 

Stevens  informs  ua  that  many  of  the  relics 

I  were  thrown  out  in   the  yard  on  a  pile  of 

>d  relics,  and  have  been  lying  there  some 

1  to  the  weather,  it  is  no  wonder  they 

I  he  says,  considerably  changed  in  appear- 

[the  labels  lost.    Under  these  circumstances, 

>  long  a  time,  it  must  have  been  very  diflS- 

I  to  select  the  relics  in   question^  aud  to 

i  them  with  certainty  from  those  received 

^sources  in  his  extensive   exchanges.     I 

if  I  could   see   the  relics,  I  should 

ny  or  most  of  them^  unless  they  have 

by  Mr.  Stevens  as  to  be  no  longer 

ble.       Until   this   opportunity  is  afforded, 

account  of  the  transaction  must  suffice. 

intention  or  the  thought  of  having  any 

>  with  doubtful  relics,  or  of  deceivinir  any 

bem.  was  far  from  my  mind,  will,  to  you, 

juire  any  special  aseurance  from  me. 

J,  Gass, 
^AprillO. 

re  is  a  correct  translation  from  the  Ger- 
Dmmunicatian  written  by  Rev.  J,  Gass  to 
^Putnam,  Esq. ,  V»earing  date  April  10,  1880, 
Carl  L.  SuKSBOfir. 
Wm.  KiKPl. 
:.Io..  M«x4- 


*  reed/  The  extract  is,  I  hope«  of  sufficient  interest 
to  merit  republication  :  it  is  as  follows  :  — 

'*  The*  rose  of  Sharon  ^  has  long  been  a  disputed 
point.  The  Hebrew  word  khabnht'leth  occurs  only 
in  Canticles  ii.  1,  and  Isa.  xxxv,  1,  The  Bevised 
version  reads  ^rose^  in  the  text,  and  *  autumn 
crocus  Mo  the  margin.  We  are  of  opinion  that  the 
narcissus  (N.  taxetta)  is  intended.  The  scene  of  the 
Canticles  is  in  the  spring,  when  the  narcissus  would 
be  in  blossom;  it  is  very  sweet,  has  long  been  and 
still  is  a  plant  of  which  the  orientals  are  passionately 
fond.  Has^elquist  noticed  it  on  tho  plain  of  Sharon  ; 
THstrain,  in  cultivated  land  and  lower  hills  from 
Gaza  to  Lebanon  ;  Mr.  H.  Chichester  Hart,  in  the 
districts  between  Yebdna  and  Jaffa  (plain  of  Sharon). 

*  Some  low-lying  patches,*  he  says,  '  were  quite 
white  with  it,*  The  October  quarterly  statement 
(Palestine  exploration  fund)  contains  a  valuable 
paper  by  Mr.  C,  Hart,  entitled  '  A  naturalist's  jour- 
ney to  Sinai,  Petra,  and  South  Palestine,  made  in  the 
autumn  of  1883.'  The  autumn  crocus  has  no  per- 
fume, and  would  not  be  in  bloom  till  late  in  the  jrear. 
The  narcissus  is  a  bulbous  plant,  which  is  apparently 
implied  in  part  of  its  Hebrew  name  ;  i.e.,  b4'tsel  (a 
'  bulb,'  an  *  onion  * ).  But  quite  a  different  plant  has 
very  recently  appeared  as  the  claimant  to  the  honor 
of  l)eing  the  '  rose  of  Sharon  ; '  an  Assyrian  plant 
name  is  introduced  to  us  by  Dr.  F.  Delitzsch.  Among 
the  names  of  different  kinds  of  k'inu  { *  reed  * )  and 
of  objects  made  of  it,  occurring  on  a  tablet  in  the 
British  museum,  and  published  in  *  The  cuneiform 
inscriptions  of  western  Asia,*  mention  is  made  of 
one  called  khahatsillatu ^  which  in  sound  is  identical 
with  the  Hebrew  name  in  Canticles  and  Isaiah  :  so 
that  l}r,  F,  Delitzsch,  without  a  raoment^s  hesitation, 
upsets  all  other  floral  aspirantB  with  one  decided 
blow,  and  reads  *  reed  of  Sharon,'  'the  desert  shall 
rejoice  and  sprout  like  the  reed,'  **  C.  W,  T. 


iThat  was  the  rose  of  Sharon  } 

ting  question  is  renewed,  in  a  late  num- 

\Edinh\irgh  review,  on  *  What  was  the  rose 

\t^    It  19  very  poaaibla  that  some  of  the 

Science  may  be  able  to  throw  further 

Etbe  subject,  or  at  least  give  trustworthy 

» to  the  merits  of  *  crocus,* '  narcissus,*  or 


Tbermometer  exposure  and  the  contour  of  the 
earth's  surface. 

Various  writers  during  the  last  hundred  years,  and 
perhaps  earlier,  have  called  attention  to  the  marked 
differences  of  temperature  which  are  frequently  to 
be  found  in  clear  weather  between  hilUtops  and 
adjacent  valleys.  Recently  Hann  and  Woeikof  in 
Europe  have  written  numerous  papers  on  the  3ul>- 
ject ;  and  in  this  country  instances  have  been  given 
by  J.  W.  Chickerinj^,  jun.,  aud  S.  Alexander  (Ameri- 
can mfttorological  Journfii)^  Professor  Mendeohall 
{Science},  Professor  Hasen  I  Professional  paper  of  the 
signal  service,  xviii,).  and  Prof.  W.  M.  Davis  (Ap- 
palachia).  But  attention  has  not  generally  been  at- 
tracted to  the  bearing  these  differences  of  tempera* 
ture  have  on  the  subject  of  thermometer  exposure. 

My  attention  was  drawn  to  the  subject  by  the 
marked  differences  of  temperature  which  were  re- 
ported by  different  observers  at  Ann  Arb«:ir,  Mich., 
during  tho  cold  period  of  the  winter  of  1885  ;  aud, 
in  order  to  study  the  subject,  a  regular  series  of 
observations  were  begun  between  the  astronomical 
observatory  at  Ann  Arbor  aud  an  adjacent  valley 
through  which  ran  the  Huron  Hiver*  The  bottom 
of  the  valley  was  about  a  hundred  and  fifty  feet 
lower  than  the  land  on  each  side  of  it,  and  was  about 
a  quarter  of  a  mile  distant  from  the  side  on  which 
stood  the  observatory.  Tlie  method  employed  was 
to  obtain  the  temperature  at  the  observatory  by 
means  of  a  sling  thermometer ;  then  desceudiug  the 
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hill,  anii  whirlinff  the  thermometer,  to  read  it  at 
intervals  until  the  Utlom  wa»  reached.  A  return 
trip  wa*  then  W^sun.  and  the  temperature  obtained 
aisain  at  the  top  of  the  hill.  Later,  minimum  ther- 
niometem  were  similarly  exposed  at  both  places,  and 
their  readin^r^  compared.  Early  on  clear  morning, 
and  at  ni^hi.  the  teniiH»rature  was  u»uallv  found  sev- 
eral de):rees  lower  in  the  Talley.  and  differences  of 
ten  decrees  were  not  uncommon.  At  7  a.m.  on  the 
morning  of  Feb.  IS.  the  temperature  at  the  observa- 
tory was  8t  Mow  zero.  On  descending  the  hill,  the 
thv'Vniometer  fell  rapidly,  and  at  the  bottom  of  the 
valley  rvad  i"^  Mow  zero.  The  fall  was  greatest 
a1«  nj:  the  steepest  decline,  and  in  one  place  fell  three 
dei:rees  within  twenty-6ve  feet.  Returning;,  the 
thermometer  rose  rapidly,  and  at  the  top  of  the  hill 
aimin  read  St    below  zero, 

I'hirin^  the  continuance  of  these  observations. 
Prxfeseors  Pettee  and  Schaeberle  kindly  consented 
ti''  take  simultaneous  observations  of  temperature 
with  th«.^e  at  the  observatory.  One  lived  about  a 
mile  to  the  southwest,  and  the  other  about  the  same 
distAr.ce  to  the  west.  Professor  Petted  was  at  about 
the  same  level  as  the  observatory,  and  his  readings 
differe\i  but  liltli*  fn>:ii  the  observatory  nradiuirs  ; 
but  the  ol^ervati'^ns  taken  at  the  heme  of  Professor 
Schaeberle.  which  was  at  a  considerably  lower  level, 
several  times  ^ve  tempera turea  ten  decrees  lower 
than  thv^*  at  the  observatory.  Theae  lower  tem- 
(Neratur^.  ohferve^i  bt^th  m  the  adjacent  valley  and 
a:  the  ht-me  of  Profe«K»r  Schaeberle.  were  only 
Tun.i  at  nich:  and  en  clear,  quiet  mominf*.  and 
d:^ri>eareKl  in  the  middle  of  the  day  and  in  cloudy 
weather.  They  were  due.  ni**  dcvubt.  to  the  fact  that 
the  air  m'^t  cvvXed  ty  raiiati.^n.  or  by  contact  wiih 
the  earth's  surface  thus  C\x^lex1.  wis  heaviest,  ani 
suuk  to  the  lowest  levels.  In  the  middle  of  the  day 
tbe  teirjvrature  was  usually  found  slightly  bibber  in 
lie  vjl::,  V  :i'an  at  tbe  .bserratory. 

I:  -«>er.-*  eT>3ea:,  :ie=.  that  for  s.-:e=::!S.*  vurp^ses 
wb-.-b  are  :=:rr..i*s:  Ur  :be  ^tuiy  'i  :?i'.:;>r»r=re 
.-bsr  c>  #  .■  *  er  l*r-:e  Sir-.- ::  ^#  :  f  .-*>-::: rv .  a= .?  w  herv 
*:4t*.:*.<  »**=  vT.'y  't  -■•lAiT.t*-.:  na"y  ~'V*  aiart.  :t  :* 
r.«oe3«a  ry  r.'  ar .' : :  :  hi  *e  r.-.  <?  r^ "  v  ;  ..-a'.  K.f.r  r*2  >«  .5 
:er.-i>fr*r-r>f  .  ar..'.  :*=r  -r*y  -'.*:b  vi  :i  e::=::=at:-c 
:>»;u:  :*  v  c?:  *'>."ve  :>.iT--.  \r  tb-rr  w.ri*.  wr-er- 
-ver  :rr?*v'-i~*.:rti  r.  :he  tar:*"*  *-r:5  -e  rT<:.  tie 
:':tf"7.-  ".v-:<r  *>•■.:*.•.  >•  r.  r  a:  *.*Ast  a<  i:ci  i.s. 
::*:  .'  iv.  ,■*. v>-..'.Tr*:*.t  ■.«  r: :.*?■.  .*:  '.a-:  <'-rr  -r.vr; 
:  *v  ■  r.:  '.r  v**t\s  T>t  :>.frs-  r.'.e:-r  >:-!•'.  :f 
•,.»*.*::  ■*  S  *«  *>  •-  :■•  r.-..  .vv^s,  ar  i  a*  •- atv  f*-: 
*: ».  *  f  V  r. c  V. .■-  *>  .■  ■  V  V # :  •  -.■  r :  T b ;'  r«f ■*:  :  ■  rr.  f 
* :. i  T*  r  <  •.  T-.-r* :■  '.y  : > a:  .i <  v .s«y:  a v  *.  Kt '«-.■  -.r-j- :  r - 
r  r.  •■  r  y>  -  V.  .*  ri  :•  '.  r  *  ^  #  r  *%:  v  .*.  b  v  .-■  r.-  -.  a  -  -^^  ■  c  :  ia: 
'.:i  —V  .v.-.>: :  i  :>  v  *  — ■^*'  ■  '-'■  * '"^^ "  -'  *'^  "^  ^  ■  ~  "  -■^** 
,  -.- r  N'-.*  •»  ■■* :■>.*"  *  ■". .  *  :■  r  :  v. :  '. . t  t '  ?  •.:•  :  ^  ^ ".  r  rv  \  .v.~  r*. 
:.-  c:u^  :-*??■  *^   ;vjiv.'.    '.v.-"?*    .■*.»* r^    ■:  *.    a   >.'r.r"rta". 

'.:i  :-^  -  ; :  *  - ,  .».>.■  .•  i  t^  a:  :  1"  .■  —:  :- 1  Ti-r*  ? .-  ■.  .j  .■«■• 
•>»,r?>^r:  ::r  : ^. v, •:•:*:.■. tv  .■v.t:>.'  *:;■*.>?••:  >".ir*"".- 
Zr  i  '.  •  ^  :  -■  *'  >  *v !» -r  ■.  :?.*:  -.v  «  .*  ■  .■>  v.i  •  *  .■■?  r  .•*?* 
i-~  t::.'.'.  .  :^.-  :.  :«:  A"* -■  •:•'.  *v  i  ".  >  ■  "  >i*^  :* 
-  A  :  ■  .X'  *^.'  ■-■  s  :.:  s:  : :  ^ .  -  .  •:•!«;  -•*:•■■*•*.■  ^s-:  >f  #  rr-- 
■  v  ..>  >:^A..^  :,*:■^  .'  *:'  :>.'.-.v  ; .'' .i«^  ;:  r'rr  *.-.iv*.*  s^r- 
N   .  ■.■     ■  s;..v  i  -■■-  «»*  r^  A :  .■  — 

'."*■■*  '*  A  >.r> ',■■!;  \  *^  .■  i  •■*  ^"'.y^  .■'  '"r?  .■•■"- 
*•■.'*,.■  "   ■:"  :>■,>*    V    .' r.A-c*:'     '  -^'K't   •"'l*^^f•  ?*^ 


Double 


Since  my  earliest  boyhood,  or  for  more  thanSAr 
years,  I  hare  had  double  Tisioii  and  stereomfie 
eyes,  which  I  have  probably  exercised  more  thui 
million  timet.  I  have  exercvied  the  double  viriaa 
such  an' extent  that  it  hat  become  to  a  certain  (kipH 
compulfory.  ai,  if  I  look  at  an  object  forty  feet  nan 
or  less  distant,  all  intervenio^  objecu  are  doobU 
involuntarily. 

I  often  stereoaccpe  lif  that  be  a  good  ver^ivd- 
papers  and  carpets,  if  figures  be  of  proper  lize.  v- 
rantrement.  and  distance.  This  has  a  woodnM 
effect,  prodncinir  the  followinir  chanires :  the  «ib 
of  an  ordinary  room  are  apparently  thrown  to  a  d» 
tance  of  a  hundred  feet,  and  are  proportioDatelTB- 
creased  in  size.  Any  defects  in  the  pntting-oiiif 
the  paper  will  exhibit  themselves  in  the  same  nn> 
ner  as  I  shall  mention  when  describioir  the  effectia 
fnatm^s  or  lattice-work.  The  borders  of  the  pifo; 
if  cot  *  sterei^scoped  *  at  the  same  time,  w&k  d 
pictures,  etc..  on  the  walls,  will  remain  at  tkor 
proper  distances,  and  seem  suspended  in  the  or. 
like  Mohammed's  coffin.  The  warfmce  of  the  pipr 
is  also  remarkably  increased  in  brilliancy,  h 
'stereoscoping*  common  phoCopraphs,  they  oi 
thrown  to  a  much  greater  distance,  and  the  props 
stereoscopic  effect  is  brought  aboat  in  the  niid&  om 
of  the  three.  I  suppose  this  acconnU  for  ^  ir 
creased  size  of  the  walls  of  roonu  irhen  so  trestei 

What  has  bothered  me  the  most  is  the  effect  m 
ffiatincs  and  lattice-work.  In  a  piece  of  btliei- 
work.  my.  eight  by  ten  feet,  and  the  eyes  five  fM 
distant,  the  work  is  broken  np.  and  has.  imtesd  of 
a  common  sarfaee.  an  apparent  depth  of  three  « 
four  feet.  In  some  places  there  win  be  but  a  saik 
piece  :  in  other  places  two  or  three  will  be  toffdfar 
with  their  parallehim  properiy  preserved.  I  »• 
pose  that  it  is  brought  about  by  irregularities  ia  m 
o-.->nstra:t2-?n  of  the diagoaals  iii  the  structure :  ball 
i  ->  not  know  encngh  abcvt  optics  to  exphun  tUi 
(^nil:ar  breakinc-up.  and  differences  in  apfarett 
-iistasces  of  the  different  pieces  making'  up  the  v«i 
1  !:e  sac:<e  effects  are  produced  in  looking  dova  ii 
•:ra:.=cs  'a.  pavements.  Geo.  KxjLLMaLUJ). 

^i.TrsswO-Msy::. 

Partitioa  of  Patagonia. 
TVe  .re^cTapbK^  frr<e  ca  the  *  Fartition  of  Ftfa* 
r:!=.-.a "  is  lie  "current  »sne  of  SctVace  .  No.  17(n  cdb 
'  r:::r^  y  "cr  r«-:»et  strict urett  on  cartic^raphen  f» 
fail  =^  ::"  k-«ec  .-^tr  ftr&x^  maps  up  to  the  times.  If 
» .  ■-'. :  Se  be:  fair  »  «saie  that  tbe  carto^raphen  lit 
ire  iilir-i.se^*:  :a  thi*  iaitaace.  Tbe  treatv  of  paiii- 
r?:::  was  '^.-cv-iei  a:  foenos  Ayres.  Julv  33.  ISSI, 
—  £re  year*  ai-:.  Frr  the  lasc  three  years  all  cc 
:=.-r>^  r«:cc'ar  fcb>.v%  cecvraphaes  have  shown  the 
S  c-  i*.Ti«  :f  v."i:J  aid  the  Argentine  Bepubhc  ii 
-■ecer=:r-f«£  tt  lijf  s>eaxy.  Bcskku.  HzsmiS- 


.  *.r  ar 


\^,'^ . 


As  old-time  salt-storsL 
:c  y.'cr  retti^rs  t«^  a»  th-e  exact  date  flf 
i  '  sajs-«ccm  '  w^jch  came  upon  the  etatf 
t:=««»  *:.m  :>:5 :  As  described  ky 
..'-.  -.I^tr•.'as^:s.  isxrv  wm  a  hich  wini  and  haiffT 
-:». :  a^^i  i£>e  'd.n»M  a:^  aZ  c<»^ec£s  within  a  dea 
:;•«  «artfr  v^re  .'*.-aS)f«i  waa  sa^ 

"•:c  a.  a 
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m-FERTlLIZATJON  OF  PLANTS  BY 
DfRDS, 

AiMiTAfinNs  i<>r  croBs-fertilization  exist  in  an 
almtjAt  t.'inll«'>s  variety  throughout  the  vegetable 
IrinjfftJinii,  niul  have  afTorded  a  wide  field  for  study 
ami  iiiifculation  to  biologists.  Many  of  great  in- 
terest have  b^'en  iJescritied  by  Hermann  MtUler  as 
uccnrring  in  8outh  Ariierican  plants;  and  now 
Uie  well-known  Sjuth  American  naturalist,  Fritz 
MllUer,  adds  in  Koi^tnos  (1886,  i.  93-98)  a  very  re- 
murkatile  discovery  of  adaptation  to  crosB-fertilissa- 
tiiMi  by  birds,  —  Uie  ftrst  i^ase  of  the  kind,  it  is 
believed,  that  has  been  observed  in  the  vegetable 
kingdom. 

The  flowers  of  the  common  Eiiroj>ean  myrtle, 
with  their  delicate  white  ct»rolla  and  crown  of 
white  stamens  and  simple  pistil,  are  familiar  to 
alL  Very  similar  are  the  wliite  flowers  of  the 
iJrees  and  shriilis  liolonging  to  the  numerous  specie* 
Ihe  gi^nera  Campomanesia,  Psidiimi,  Myrciat 
Eugenia  of  the  same  family  (Myrtaceae),  oc- 
'  ctirring  in  great  abundance  in  South  America. 
»y  of  Qie  species  blossom  in  such  profusion 
I  the  trees  appear  nearly  white,  and  the  pleaa- 
i  odor  that  not  a  few  give  off  attract  liees  and 
I  other  tnaects  in  great  numbers  ;  and  while  in  many 
others  the  flowers  are  not  so  conspicuous,  and  tht* 
perfumes  n€>t  so  evident,  yet  the  p«illeu  is  t-asily 
transferre<i  from  flower  to  flower,  and  tree  to 
tree,  by  the  agency  of  insects. 

In  this  uniformity  among  the  genera  and  8j>ei'itiw 
li  Btngulnr  exception  is  found  in  tiie  '  goiaho  do 
caunpo,"* —  0  not  uncoramon  tree  in  the  higher 
lands  of  Brazil,  and  widely  known  for  its  exeel- 
]eni  fruit.  The  single  species  belong  to  the  genua 
FeUoa ;  and  its  fKtpular  name,  as  well  as  it«  mode 
0i  growth  and  its  foliage,  recalls  the  wide-spread 
common  guava-tree  (Psidium  tKjmiferum), 

Tlie  flowers  are  found  usually  at  tlie  extremity 
I  twigs,  or  more  rarely  in  the  ^udls  of  the 
,  in  groufis  of  from  two  to  Ave,  on  short 
The  lea\*es  in  whr*se  axils  the  flower- 
or  the  twigs  bearing  them,  occur,  are  re- 
rfaceni  to  rudimentary  bracts ;  and  the  flowers, 
for  this  reason,  are  more  conspicuous  than  they 
would  be  were  they  enveloped  by  leaves,  as  is 
usuiil  in  the  allied  genera^  A  yet  more  especial 
ftdaptiition  to  the  means  by  which  they  are  ferti- 


Ihsed  IS  the  duration  of  flowering,  which  extends 

for  months,  during  the  entire  springs  single  blos- 
soms apjiearing  here  and  there  over  the  tree, 

Tlie  sepals  form  two  pairs,  —  those  of  the  one 
about  six  millimetres  in  length,  and  of  equal 
breadth  ;  of  the  other,  twice  as  long  and  a  little 
^vider.  In  the  unfolding  of  the  blossom  they  are 
turned  downwards,  and  [jresent  only  the  dark 
reddish-brown  inner  side.    The  petals  at  first  are 


BLOSflOMfl  OF  mjOA,  nVB  KI0HTB8  HlTDlUL  8I1B. 

about  fifteen  millimetres  long  and  as  many  bri*ad, 
firm  and  leathery,  and  arched  outwards  ;  the  in- 
ner side,  of  a  purplish-red  color.  Within  a  day 
they  grow  to  double  the  Ipiigih  and  breadth,  and 
so  roll  up  longitudinany  tluit  they  form  a  tulK»  not 
more  than  one-third  of  the  width,  the  leaves  of 
the  two  piiirs  rolling  or  turning  in  opiJ^wiie  direc- 
tions. 

Together  with  these  clianges  in  size  an*!  shape, 
there  are  others  in  cnjor  and  ta^te.  Thp  external 
side  of  the  petal,  all  that  is  now  visible,  l»ecome8 
pure  white,  contrasting  with  the  dark  background 
of  the  sejmls  ;  and  instead  of  lieing  thickened 
and  tasteless,  or  with  a  slight  acrid  taste,  as  is 
usual  in  so  many  of  its  congeners,  like  the  clove 
and  other  siiecies,  it  has  now  h»CH"ome  t»oft  and 
very  sweet,  and  without  any  acridity. 

The  dark  blood-red  stamens,  to  the  number  of 
about  fifty  or  sixty,  are  about  eighteen  mi  I  h  met  res 
in  length,  thickened  and  atiflf,  and  expanding 
above  into  a  crown  more  than  an  inch  in  diame- 
ter. The  anthers  lie  horizontally,  and  liberate 
their  bright  yellow  p<illen  nearly  at  the  same  time 
that  the  jietals  rea<'h  their  complete  development. 
The  single  pistil  is  likewise  firm  and  8tout,  and 
extends  above  the  plane  of  the  anthers.  As  Bn 
unusual  occurrence,  there  were  found  at  one  time 
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••..tr     I    ri%:  «|«aii  had 
•  .«A^^   »  -4H/«kii  II  ritc.  B  ; 

-  M.h.vu  '^   »L*i  >ch«fr.  the 

■«..     »    c>M>ft«iU|w  <iv -Amfation 
^  .    _-  _  -ti!k-^  L^mu  a«r*  of  varia- 

>^    .  K-.  I*     *    ^id   .%  «vci  that  the 
.  .^..^u*^  '4*':o^  i»w^.^y vUow  pol- 

..    ..V.    ..w    a4<^L^»i»^  fcl  tttthkkien  by  the 

^  ;:..     v„*  „itiM.fiMm)it«^  ihw  conspicuous- 

^     ..     ^  .•,*-v  .**  ^Muvtu  ^»ih<%l  by  bees,  there 

,    .^    ..  .^   :m^,  utj*  ,■€  vv  nei-tar  or  honey 

rva*.      V^-t*!  i«  c*«*  where  bees  were 

^  .  ^*,  ix  k'*^^>^  lh*»  prominent  pistil 
V  ..  v,-.;^  *  ««.5.  .^  t\^ili«tion.  The  author 
.  ^>  .,>.... **v!  K'*v*\>c.  to  lind  that  soon  after 
•  "^ ?..  .,^  .t  *  :v.*:v  *^  «ho  iwtals  were  severed 
...  :N  „^v..<«Hho  base,  by  a  single  strong 
_^,.,  'jes  maKhinis  he  sewn  discovered  the 
...^  ,  V  >*nte  of  tht»  genus  Thamnophilus. 
•K^    ^-K  .>«  >*hioh  the  male  is  black  and  the 

^i    Nv^n.  alighttMl  usually  upon  a  branch 

.  s   ,     V  .w  .Ml  which  a  flower  was  in  bkx>m. 

...      ^x*.  Mim:  ds^wnwanl,  bit  off  the  petals :  but, 

.  ^    i,.4»v#;.  ••"her  the  uwk or  forehead  mvarfaWy 

„  .^.  . » .N>«iaii  with  the  anthem  and  brushed  off 

K   ^xvVn.  It^iviiig  the  flower  as  seen  m  ti^.  C. 

WN'^h.-r  Wni*  t»f  this  genus,  especially  m  the 

Mx^v   iiornml   Imbitat  of  the  tree  in  the  hirfnr 

UtuU  ysi  Mraril.  An*  the  only  agency  of  on>». 

t\'Mih»Aiioii.  or  whither  other  biidssharv  in  it,  re- 

uwm*  lo  lnMliw-overed.  „      v      i.     - 

111  KiinMM*  it  IH  only  exceptionally  that  birrs  atx 
.^Mirtiit^l  by  rt«»w«'r«.  Sparrows  s.^me:ir.^^  ^^:c 
ort  nio  llnwerH  of  tli*'  yellow  crocus,  ar.i  :ht  .-.:... 
till,  li  will  pliH'k  with  inherittd  Jext.r.Ty  u^s:  :.v<r> 
,„»„  of  til.'  iiimI^t  I«irt  of  the  i.rimn.>*  ^  .  >.  r.  .vc- 
IniiiM  li..iiry.  No  adaptation  has  h:;>.T^o  o-:r 
U.Mi  ol-^irv.^I  when-HUch  mutiUtK>n>  ■:  :>:  :..^ 
HMiii  urn*  of  (lirei-t  ailvantai.-i^  lo  tS  v.^r.:,  Ar>: 
(ho  nn^Hi'iit  example  of  Ffi>«  »  sr<rt:.ct  ;.> 
„.on' remarkable  for  the  hi^h  ii.>-T^v  ..'  :.vrr.^- 
tioll  whM-h  this  wlaptation  has  i«.r.:x-  .r<*,*- 
„f  tlH*  Mwwt  i»etals  beinff  spread vx::  i:c  .^r^r-r: 
„lo„o.  «»ut  of  which  the  bini  cvxi.si  :->vi  re:  s 
Hiiiiill  iK>rtion,  theybiJO'me  iv'.*v.  ur.  l^•:s  -v- 
niitiing  a  larger  part  to  be  Hn.r  .'<'./^.-  v^>*:- 
liiggn«U-r  attractions.  The  «.>:::.  r.rr.:  ir:>r-s. 
,.,„I  piHtil.  are  Ukewise  a^U:*:^v.  ;-.^v.r..v  ;>. 
clinging  of  the  jwllen  to  th.  f.ttiS:^  ,  c  :  x  xr.-. 
ami  thuH  its  ready  transiK>r»».c^r,xv.  .w  ro.'wvxr 

to  miother. 

H<,w  these  adaptations  h*vv  Swc.  >p.xvi>;  *Xx.: 
can  Hcaroelv  be  conj^cruwd.  as  tSe  #rc.;>  ss  .  w:.o 
r€.movi,^l  frim  the  allied  jxwc*.  ar*i  tSrc-  Art  t^- 
intermediate  forms. 


PROFESSOR  HUGHES  ON  SELF-ISDUCrm 

The  recent  researches  of  Prof.  D.  E.  Ho^ 
president  of  the  Society  of  telegraph  enginecn 
and  electricianii,  have  been  extended  by  him.  uk 
his  latest  results  will  be  published  in  a  fortbcon 
ing  number  of  the  Socieijfa  jaumaL  VTe  are  a 
abled  to  give  i$ome  account  of  these  reseaicba 
from  an  account  published  in  Engineering. 

The  extra  resistance  of  a  ixrire  during  the  'tv> 
able  period/  that  is  to  say,  ^v-hen  the  electric  cv- 
rent  entering  it  is  rising  to  its  normal  streofrth. 
has  l>een  shown  by  Professor  Hughes  to  pfooe«d 
from  an  extra  current  of  opposite  name  setf-in- 
duced  in  the  wire.  He  finds,  however,  that  tbm 
are  cases  in  which  this  effect  is  reversed,  so  as  to 
pitxiuce  less  resistance  in  the  wire  during  tbt 
variable  period.  Such  cases  occur  when  ex- 
tremely flno  wires  are  being  tested  with  poirerfsl 
currents :  for  the  steady  current  heats  the  vire, 
thus  intixxiucing  an  extra  resistance.  The  indix^ 
tion-briiige  of  Pivifeasor  Hughes  enables  him  to 
stuiiy  and  analyze  theee  effects^  tracing  them  to 
their  true  came. 

Profeascr  Hughes  has  lately  been  investigatini: 
the  f^lf-isdoclKMi  of  ochIs,  as  well  as  of  straigja 
wirei!^  and  the  following  table  gives  his  resoh:— 


vizv  1  tti.Lja«4w  zB  dxAsetor.  c«eh  cotl  t>eii4:  &  f  :  <  ■ 


^.■*r#  <*-■•: 


*   lOD 

T*- :  «=.:  -*r  -•■  M  *  :2  #.«r  ** I'A 

&#«iwfr:e:  #i*ct  .iif*r S 


TVs?  tAr-lr  sh  T*  AH  ia-.-^^ks*  of  the  s^'lf -indue- 
ts.-c  w">c  'iryi  vm-.  ^cls  aie  m  series,  but  doc 
;:".:«  .>.■<:-*-  :r-r  n^-.o:.  a^  there  is  an  increased  or 
A.?^^*.  rv*ia*cirf.>.  T^iis  ressxll  is  well  known  :  bot 
*  r.>.cv  .zrcrvsszry:  ri«^  is  o^caised  where  the 
:»•.•  ,^.v."i>  iTr  7*nZyf-l  *r>i  <epakrase.  giving  32  per 
.>fr:  '«^  *  :f^:=>.rDco:c  lijc  when  ibey  mre  super 
ix't**-  Ar>A  ?f  >:r  >:=.i  JA»  than  ihAX  of  a  single 
A."  ,c  :Sf  suTte-  rf^Rb«a^.->F.  Prv!ifea»:<r  Hughee 
:t^»  "»*»  rvsc":  v  i*p-:  vemc%>xi    c€  oxitignons 

W::-  rvvrtr-  •^"  ^^  srff-i^iacave  cafKicity  rf 
r*.-c^r.Jw:'r»^o:   "^Trvs  .if   i:;?-rsci   raec^k.   Yni  d 

.■:»^:vc    vTf  »o.>ic  tj  ^2>*  wzv»  to  bring  tb^tB 
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reHistanee  of  cxtrbon,  the  wires  arc  taken 
:ne  len^h  and  resistance,  their  diamc^ters 
erent,  he  finds  a  miurkefl  (iiiTerence  in 
ctive  capacities.     For  ingtance :  a  pure 
ire,  compared  with  a  brass  oue  of  double 
leter,  shows  a  much  higher  self-induc- 
uid  Profeeei^r  Hughes  remarks  in  this  con- 
ijthat,  as  the  diameter  increases,  the  re- 
the  current  in  the  contiguous  parts  of 
<iix  each  other  become  less.     Tlie  folio w- 
gtvea  some  fresh  values  of  the  electro- 
iroe  of  self-induction  currents  iu  wires 
i  one  metre  long,  that  of  a  ehemie^Hy 
>per  wire  one    millimetre    in    diameter 
;en  as  100:  — 

the  tame  dtameter,  but  of  different  r€»iatanc^, 

1  metre  in  Itntgtti. 
redislk  Jro&v......... fiOO 


.100 


I  wame  nMistance,  but  of  different  fHameter^ 
I  metre  in  length, 
ledlab  Iron 40O 


400 


f  ike  tame  width  and  ihiekiteMa^  hut  of  different 
r,  1  Ulcere  in  knfflht  IX  mitUmetret  widtt  1-10  of 
ttre  thick. 


,00 
.85 


f  the  mme  re*istance  and  ihicknetif  but  of  differ^ 
vldthB,  ]  Metre  in  lengthy  1-10  miltimetre  thick, 
Ulim«tro«  wide  (copperK ,...00 

■  **  "     (br&u) .....4fi 

■  **  "     (Iron)...  , SO 

■  "  *•     (leftd)... 80 

p  above  table,  wires  of  the  same  diameter 
In  the  order  of  their  resistance,  iron  alone 
ihe  exception.  The  same  order  is  preserved 
m  of  the  same  resistance,  but  of  different 

Eln  the  latter  case  tliere  is  a  nearer  ap- 
equality,  but  they  still  show  a  differ* 
m  12  to  19  per  cent;  and,  while  the  non- 
tic  metals  have  incrt*ased  their  inductive 
l^with  increased  diameter^  iron  has  fallen 
at :    consequently    wires  of    different 
■  th«  same  resistance  have  not  the  same 
»  cayiacity,  owing,  probably,  to  the  action 
iious  portions  of  Uie  current,  as  Professor 
\.  has  already  shown. 

L reduce  the  extra  currents  by  employing 

I  or  striijs,  there  is,  in  the  case  of  iron, 

^re  remarkabk'  difference,  for  in  strips  of 

metals  of  the  same  wiflth  the  force  of 

currents  in  itoii  is  at  dually   lees  than 

^mea  ;  and  if  we  compare  an  iron  strip 

or  copper  wire  of  the  aiime  resist- 


ance, we  have,  iron  5<X),  copper  wire  100,  and  an 
iron  strip  45.  or  55  per  cent  less  than  the  copper 
wire* 

In  the  case  of  wiree  a  nearer  approach  to  equal- 
ity in  inductive  capacity  is  shown  when  they  are 
of  the  same  resistance,  but  in  strips  this  is  re- 
versed ;  for  here,  when  equality  in  resistance  is 
produced  by  wider  strips,  the  difference  becomes 
greater,  Iron  then  having  actually  less  induc^Te 
capacity  than  a  lead  wire  of  the  same  resistance. 
Professor  Hughes  attributes  this  remarkable  result 
not  only  to  the  reactions  of  contiguous  portions 
of  the  current  Iteing  less  in  sheets  or  strips  than 
in  wires,  but  also  to  an  iniperftnjt  formation  of 
the  circular  magnetism  wliieh  tjikes  place  in  iron 
wires  on  the  passage  of  an  electric  current.  lie 
has  tried  all  forms  of  conductors,  such  as  those  of 
square,  stellar,  and  tubular  Bcction  ;  and  all  of 
them  show  a  diminution  of  inductive  capacity  as 
com f tared  with  wires  of  solid  circular  cross-sec- 
tion. In  solid  conductors  the  maximum  self-in- 
duction appears  in  those  of  circular  section,  and 
the  minimum  in  wires  formed  into  a  flat  strip. 

While  re-afHrming  his  statement  that  the  best 
lightning-rod  is  a  flat  strip  of  copper,  or  a  gal- 
vanized iron  strand  wire,  Professor  Hughes  has 
made  experimenta  with  American  compound 
wires  consisting  of  a  steel  core  coated  with  cop- 
per, or  a  copper  core  coated  with  steeL  He  finds 
that  the  copjier  coating  has  an  enormous  influ- 
ence in  reducing  self-induction  in  the  steel.  With- 
out it  the  self-induction  was  found  to  be  350  as 
compared  with  a  copper  wire  giving  100,  whereas 
with  it  the  self-induction  was  only  107,  or  7  per 
cent  more  than  copper  alone,  Tliis  effect  is  ex- 
plained by  the  fact  that  the  circular  magnetism 
crt^ated  by  the  passage  of  a  current  through  an 
iron  wire  is  produced  chiefly  on  the  exterior 
portion  of  the  wire ;  and  if  this  is  of  copi>er,  it 
is  practically  suppressed.  On  the  other  hand, 
copper  wire  coated  with  steel  lias  a  greatly  in- 
creased self-induction  as  compared  with  copper 
wire  uncoated.  It  even  has  a  higlier  self-induction 
than  a  solid  iron  wire,  and  its  resifltajice  in  the 
variable  ix-riod  is  proportionally  greater  than  that 
of  a  soft  iron  wire,  Profesaor  Hughes  has  made 
numen^us  exi>eriruenta  on  this  point ;  and  they 
all  show,  that,  while  copper  in  a  straight  wire  or 
a  single  wide  loop  has  a  far  lower  inductive  ca- 
pacity than  iron,  it  has,  on  the  other  hand,  the 
projierty  of  being  far  more  excited  by  the  reaction 
of  iron,  so  that  a  straight  copper  wire  can  be  ex- 
cite<l  by  this  reaction  to  a  degree  greatly  exceed- 
ing that  of  a  straight  iron  wire  under  precisely 
the  same  conditions.  Some  of  Professor  Hughes^s 
experiments  illustrating  tliis  point  may  be  cited, 
as  they  are  of  much  practical   imfjortance.      A 
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-^'^uf^T  4i.i  an  in/D  wire  of  cqiial  resiBtance,  1 
*i^jr>  ^-.  >ri4rth,  were  measured  for  inductive 
juAA  :t.-  *r>i  r^ftifitance,  the  capacity  of  the  copjier 
wx\  '^riijjf  uken  &s  100,  and  the  iron  being  400. 
r:i#t  '/'W^rf  wire  showed  an  increased  resistance, 
t.ir.A4r  •>>?  variable  period,  of  8  per  cent,  as  com- 
;«r*f:  »ah  1:JH  f*er  cent  for  iron;  but  a  great 
"wui^^,  t/r/k  place  when  each  of  these  was  placed 
A  \fjz  iiaX^hor  of  an  iron  gas  tube  of  sufficient 
:.<fc//-'Vr«'  Uf  allow  of  the  wire  l)eing  insulated. 
V'r^  f'/r^-  of  the  extra  currents  in  the  copper  wire 
-?>«  ijy.T«aAed  950  per  cent,  while  in  the  iron 
v-*r>  i/^.Tx-aiied  8  fier  cent,  the  force  of  the  extra 
'■../7»Atjb  IjeJng  now,  for  copper  450.  and  for  iron 

T>^  influence  of  an  iron  tube  on  the  resistance 
"jf  Uj^,  varia^ile  period  was  still  more  marked.  Tlie 
'^/pfAT  wire  which,  without  the  exterior  iron 
V4Jr#:.  had  only  8  per  cent  increase,  now  showed 
Vi4  per  cent :  or,  by  direct  measurement,  1  metre 
*A  this  wire,  during  the  rapid  rise  and  fall  of  the 
fiureot  in  t)ie  variable  period,  had  a  resistance 
Xittf  same  as  10.34  metres  in  the  stable  period,  —  a 
tnw:h  greater  difference  than  was  obtained  with 
irrio  wire,  which  only  showed  an  increase  of  22 
l^fr  cent.  Thus  copper  shows  three  times  the  sen- 
uljUit y  t4i  an  iron  sheath  which  iron  does,  a  fact  of 
iia|Xirtance  in  electrical  engineering.  Iron  is 
much  less  affected  in  self-induction  by  exterior 
influence  than  copper.  Copper  coils  are  much 
tw/n  K^^nsitive  to  iron  cores  within  them  than 
inio  rxjjLs.  and  the  resistance  of  a  copper  coil  may 
be  in  the  variable  jieriod  far  more  than  tliat  of  an 
fyjual  in>n  mil,  if  an  iron  core  react  within  it.  It 
In  this  fact,  however,  as  Professor  Hughes  points 
'Hit,  which  enables  copper  coils  to  be  so  effective 
in  transforming  energy  in  •  secondary  generators ; ' 
and  he  remarks  that  a  dynamo  having  its  electro- 
magnet and  armattire  wound  with  insulated  iron 
wire,  would,  irrespective  of  its  resistance,  have 
an  extremely  low  efficiency  as  compared  with  one 
wound  with  copper.  As  regards  the  resistance  of 
either  of  those  wires,  Professor  Hughes  observes 
that  there  can  \ie  no  doubt  that  the  resistance  of 
the  armature  of  a  dj-namo,  or,  in  fact,  of  any  coil 
of  wire,  as  measured  during  the  stable  iwrioil, 
gives  no  approximate  indication  of  what  its  real 
resistance  is  during  the  period  in  which  it  is  doing 
work.  Tills  remark  bears  out  a  rt»oent  suggestion 
to  the  effe<*t  that  the  resistani^es  of  conductors, 
apparatus,  and  standards,  as  measure<i  by  buttery 
currents  in  the  stable  periixl,  differ  tt>  wnne  ex- 
tent from  their  values  when  tnivenknl  by  the 
rapidly  fluctuating  currents  of  a  dynamo.  A 
further  investigation  of  the  niatter  is  rtMiuiriHl  in 
order  to  And  out  its  practical  ini|M)rtan(Hs  if  any. 

The  following  table  slu»ws  the  influence  of  an 


iron  tube  sorroimdiii^  a  straight  iron  or  copp 
wire  compared  with  compound  wiiea : — 


WlRIS  IN  IBOX  TUBS,  BACH  1   MKTKB  Of    ■     «  ^ 


Copper    wire    S    milltmetres    diameter, 

alone 100 

Same  wire  insulated  in  the  interior  of  tbe 

iron  tabe 4S0 

Same  ioined  in  the  tube  at  both  ends.. . . .  S75 
Same  in  contact  with  the  tabe  throughoat 

iU  length 900 

Compound    wire  (copper    intexior    with 

steel  exterior). 825 

Soft  Swedish  iron,  3  millimetres  diameter, 

alone ■      400 

Same  wire  insulated  in  the  interior  of  tbe 

iron  tube 488 

Same  Joined  to  the  tube  at  both  ends '      240 

Same  in  contact  with  the  tube  thronchout  i 

itslenirth I      Sis 

Compound  wire  (steel   interior,  copper 

exterior) ;      lOT 
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10.0 
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This  table  shows  that  the  iron  tube  has  a  mi 
greater  effect  on  the  copper  wire  than  on  the  i 
wire,  the  effect  in  both  cases  being  at  its  mi 
mum  when  the  tube  is  insulated  from  its  coi 
conducting  wire ;  for,  w*hile  the  wire  is  in  < 
tact  with  its  tube,  there  is  evidently  a  afa 
action,  or  eddy  current,  between  the  outer  c 
ing  and  the  central  portion.  This  Profe 
Hughes  has  measured  by  means  of  a  telepb 
between  the  wires  and  its  sheath,  and  also 
twcen  two  concentric  sheaths.  When  the  sh* 
is  joined  to  the  wire  at  both  ends,  the  elec 
motive  force  of  the  extra  ctmrent  is  redu< 
but  the  resistance  during  the  variable  perio 
little  altered.  If,  however,  as  in  a  coated  ^ 
the  wire  and  sheath  are  in  contact  through 
there  is  a  marked  decrease  in  this  resists: 
Tims  Professor  Hughes  is  of  opinion  that 
shimting  effect  takes  place  locally  and  probi 
transversely.  The  passage  of  an  electrical  < 
rent  then  takes  place  with  less  opjxising  re 
anci»  from  self-induction  than  would  be  the  < 
if  there  were  no  internal  partial  neutraliza 
of  the  extra  currents. 

ORIGIN  OF  FAT  IN  ANIMAU3. 

Since  the  researches  of  Dumas,  Milne-Ed wi 
and  otliers  on  insects,  and  those  of  'Pamm 
Boussingault  on  geese,  it  has  been  estahlialied  I 
the  animal  organism  lias  tlie  power  of  ^^^h^mi 
fatty  matters.    It  was  formerly  believed  tiMi 
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matters  were  rec«ive<l  already  formed  witli  the 
food,  and  that  the  rMe  of  tlie  animal  organism 
uras  merely  t*j  accumulate  them.  The  vegetaVjle 
organism,  it  wa«  thought,  wu»  aJone  able  to  form 
them. 

In  companng  the  quantities  of  fat  stored  in  the 
bodieB  of  those  animals  experimented  upon  with 
those  known  to  have  been  intnxluced  with  the 
foofJ.  they  were  found  to  be  couBiderably  greater. 
It  was  ftliown,  that,  of  tlie  thousand  grams  daiJy 
increase  in  weight  of  an  ox»  eix  hundred  or  more 
wei^  due  to  an  accumulation  of  fat,  while  the 
ingested  matters  contained  less  than  half  of  that 
quantity  ;  so  tliat  it  is  rendered  certain  that  a 
large  profiortion,  if  not  all,  of  the  fat  in  the  animal 
body,  is  due  to  sources  other  than  fatty  focMls. 
What  these  »ourci<8  are,  is  an  important  question, 
Uie  auHwer  lo  which  has  not  been  satisfactory.  It 
commanded   much    attention,    esjiecially  in 

rmany,  within  late  years,  and  has  given  rise  to 
numerous  eontmversies.  It  m  a  suliject,  also,  of 
no  little  importance,  since  obesity  in  man  is  often 
an  infirmity,  and  sometim^'s  a  grave  disease.  It 
will  therefore  be  of  interest  to  present  such  facts, 
In  connection  therewith,  as  have  l)een  so  far  ex- 
pGrimen tally  demonstrated,  as  given  by  A.  Sanson 
in  the  Reviie  mietitiflque, 

P*ettenkofer  and  Voit  kept  during  a  nunilier  of 
days,    in  a  suitable  respiration  apparatus,  a  dog 

lich  received  daily  given  quantittee  of  dried 
ch  and  fat,  and  *i»certained  that  the  dog 
eliminated,  under  the  form  of  carb*mic  acid,  not 
only  all  the  carbon  of  the  ingested  starch,  but  also 
a  pfJi-tion  of  tliat  of  the  fat.  It  was  therefore 
ccmclnded  that  the  starch  thua  decomposed  did 
not  serve  in  tlie  formation  of  the  fat.  This 
formed  the  leasts  of  a  theory,  on  Voit's  part,  that 
the  formation  of  fat  was  due  to  the  reduction  of 
albtraiinoid  matters  by  the  oxygen  of  respiration. 
Aeoording  to  this  theory,  the  alimentary  su\y- 
atanceA  which  we  call  carbohydrates  —  that  is  to 
aay,  starch,  glycogen,  su^rs  —  take  no  part  what- 
ever in  the  formation  of  fat.  These  are  decom- 
posed in  the  organism,  furnishing  material  for 
the  animal  heat,  and  resc^>lving  themst^lverf  into 
carbonic  acid  and  water.  The  albuminoid  mat- 
ten --the  proteineB^are  only  in  part  thus  de- 
€x>ropofied,  and  furnish,  besides^  urea  and  fat. 

ThiH  theory  of  Voit,  w^hich  was  in  reality  a  very 
Ingenious  hyp<jtbe*<is,  was  immediately  accepted 
tiiroughout  Clermany,  though  HennebeTg  showed 
by  chemical  calenlation  that  1(10  grams  of  al- 
bam<«n  thus  m^l  would  not  furnish  more  than  Til 
ais  of  fat  in  addition  to  83  of  urea  and  27  of 

rbonic  acid.  It  m  nt^-essary  to  remark,  how- 
ever, that,  in  the  numerous  exfH^rimenls  jrt- 
tontwil  bv  Volt  Jind  bis  disciples  in  supjxirt  of 


tliia  hypothesis,  they  were  not  able  to  verify  it 
directly.  It  is  imp<is8ible,  in  fact,  to  sustain  the 
life  of  an  animal  nourislied  exclusively  l>y  albu- 
men. 

Taking  as  a  point  of  departure  the  data  of 
Henneberg'a  calculations  and  the  facsts  established 
by  the  experiments,  it  has  not  been  difficult  to 
show  that  Volt's  hy]x»thesi«  is  inadmissible  by  rea- 
son of  its  imfKJSsihility.  The  geese  upon  which 
Persoz  experimented  were  found  to  have  foniied 
over  4,000  gi-ams  of  fat,  while  their  food,  com- 
pletely deprived  of  fat,  contained  but  1 ,400  grams  of 
proteine,  —  a  ijuimtity  aufBcient  to  form  but  a  lit- 
tle more  than  700  grams  of  fat.  Other  experi- 
ments of  the  »ame  nature  show  the  impossibility 
even  in  a  mort*  striking  degree,  A  cow  which 
gained  at  the  rate  of  1,600  grams  per  day  store*! 
up  didiy  nearly  1,000  grams  of  fat,  but  an  analysis 
of  the  food  with  which  she  was  supplied  showed 
only  sufficient  albuminoid  matters  to  furnish 
about  half  that  quantity* 

Tliese  and  other  experiments  have  egtablished 
reasons,  now  generally  received,  for  the  l>t4ief 
tliat  herbivorous  animals  do  not  dei)end  uixm 
albundnoiis  fixnls  for  the  sotu-ces  of  fat,  but  that 
the  fat  is  in  a  large  part  derived  from  the  carbo- 
hydrates. 

Very  lately  Rfibner  has  repeated  tlie  researches 
of  Pettenkofer  and  Voit,  and  reached  op|K>BJte 
reeulte.  He  placed  in  the  respiration  apparatus 
a  small  dpg  weighing  a  little  more  than  nix  kilo- 
grams, and  gave*  it  Utod  composed  of  85  gnu ns  of 
starch,  lOO  grams  of  tmne^ugar,  and  4.7  grams  of 
fat.  During  ten  days,  in  which  it  wae  kept  under 
these  conditions,  it  was  found  to  have  etiminated 
87  grams  of  carbon.  The  entire  quantity  of  car- 
lx>n  intrmluctnl  by  the  food  w^as  176  grams,  of 
which  89  were  retained  in  the  organism,  and 
served  in  the  formation  of  fat,  76  of  which  must 
have  been  derived  from  the  carbohydrates.  From 
these  facts  he  conclufles  that  the  carbohydrates 
are  demonstrated  to  be  a  s^jurce  of  fat  in  the  car- 
nivores as  well  as  in  the  herbivores  and  omnivores. 
Tliese  researches  of  Rilbner  destroy  al)«olutely  the 
value  of  those  by  Pettenkofer  and  Voit ;  and  one 
c^m  feel  assured  that  the  German  the<5ry  of  the 
det>endence  exclusively  upon  all«iminoid  mat- 
ters in  the  formation  of  fat  in  the  animal  organ- 
ism will  no  longer  obtain  acceptance.  In  these 
organisms,  as  in  the  vegefeible,  the  fatty  matters 
are  formed  by  the  carbohydrates  furnished  in 
abundance  in  the  food. 

No  more  definite  concluaionst  however,  in  re- 
gard t*»  the  proper  oomposition  of  food  to  pnxlnee 
fattening,  can  be  reached  from  a  knowledge  of 
these  facts.  In  alimentation  every  thing  depends 
ujMm  digestiao*     Every  thing  must  be  adapted  to 
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the  individual  ai>tilTide,  and  the  proportions  of 
carljoliyd rates  and  aibuminoid  matters  must  bear 
mutual  relations  depcmdent  more  or  less  i]|X)ii 
phyBJological  processes.  Too  slrong  or  too  feeble, 
an  regards  the  dii^estive  power  of  the  individual 
considered,  the  proportion  of  the  carlxihyd rates 
exerts  an  influence  either  u|X)n  its  own  digesti- 
hility  or  uptm  that  of  the  alhuniinoids  which  ac* 
company  it ;  and  in  either  case  it  has  a  depressing 
effect  upon  digestion.  But,  as  regards  a  regimen 
preventive  or  remedial  of  obesity,  tiie  case  is  dif- 
ferent. It  is  evident,  tliat,  if  the  formntioti  of 
fat  is  dependent  upon  carboliydrates,  a  diet  com- 
posed largely  of  them,  so  often  pnietiHed,  cnn  onJy 
be  an  error  so  far  as  obesit}*  is  eoncemed. 


A  DARING  ECONOMIST, 
Traa  is  a  day  of  free  lances  in  ixilitical  economy. 
Its  doctrines,  its  premidea,  its  methods,  arc  being 
subjected  t<>  every  conceivable  kind  of  criticism  ; 
but,  of  all  tfie  kinds,  tlrnt  represented  by  Mr. 
Patten's  Inxik  is  ]>erhapa  the  rarest.  He  adopts 
the  de<iiictivc  method  of  English  political  econ- 
omy, and  in  the  main  adopt*  also  its  premiees ; 
but  by  throwing  special  emphasis  on  Buch  of 
these  premises  as  he  conceives  have  been  insuf- 
llciently  borne  in  mind,  as  well  as  by  inaisting  on 
Bume  others  wliicth  he  hioidelf  introduces,  he 
arrives  at  most  imp*jrtant  conclusions  very  much 
at  variance  with  th<:*&e  commonly  accepted*  But 
it  18  not  so  much  this  position  wliich  we  have 
juBt  outlineti  that  makes  the  book  somewhat  ex- 
oeptJonal^  as  the  fact  that  Mr.  Patten  imijue^ion' 
ably  underBtands  the  doctrines  which  he  cnticiaes. 
Not  only  does  he  understand  them,  but  he  givee 
ample  evidence  of  such  logical  acumen  and 
jiractical  insiglit  oa  might  fit  him  to  contribute 
to  the  improvement  and  extension  of  economic 
knowledge.  Yet  we  are  compelled  to  say  tlrnt 
his  book,  on  the  whole,  is  most  unsatisf&ictory ; 
that  while  a  reader  who  is  well  versed  in  ec^onom- 
ic  theory,  and  who  keei>8  himself  constimtfy  on 
the  guard  against  the  author's  calm  conlidence 
in  the  completeness  of  his  own  argument,  may 
find  in  it  some  suggestions  which  would  repay 
attentive  study,  to  the  general  reader  it  is  full  of 
anaree  and  pttfalla. 

We  have  touched  upon  the  secret  of  the  au- 
thorns  failm'e  to  produce  a  sound  coDtnbutlon  to 
economic  criticism.  He  seizes  upon  a  feature 
which  seems  to  him  to  liave  been  slighted  by 
previous  writere;  he  drags  it  to  the  Hght,  and 
wishes  to  comjiel  a  recognition  of  it^  importance 

Th«  pnfmi»f9  of  poiiticnl  rconomif  ,'  being  a  re-ej^nmi- 
nation  of  certain  /undamrntai  principies  in  rcitnomic 
acienct.  By  StMoM  N.  Pattih.  rittladplphlii,  Lippifn^ttt 
IdHfi.    IS*. 


in  order  to  give  the  theory  a  completenesB  wbkt 
it  did  not  lief  ore  posseas;  in  his  t«agemew  tado 
this,  he  comes  to  look  upon  his  own  8U|ipJ(SDeBt 
ns  the  complete  doctrine  ;  and  what  in  due  m}^ 
ordination  to  the  old  teachings  might  haTtbttn 
a  useful  idea,  becomes  in  thia  way  a  mnice  of 
confusion  and  fiaradox.  The  anthor,  inoretmr, 
exhibits  a  large  share  of  that  f]UHlity  which  Iw 
so  frequently  destroyed  the  utility  of  etx^animc 
writing, —  a  diajjosition  to  e> 
ences  between  his  own  views  : 
writ€*rs,  —  and,  in  his  ardent  ]  i\ht  luim- 

quencee  of  a  pet  notion  or  in  .  loses  sigirt 

of  the  jiriTit'iploy  wliich  he  els<^ where  shows  hi 
hoB  understoixi.  The  imly  safeguani  against  4^ 
fects  of  tliis  sort  is  a  prtiftiund  aenst*  of  one*«i  own 
lijibiUty  to  err  iu  matters  of  so  subtle  and  cdm- 
plicated  a  nutufB  aa  tlioae  with  which  our  antkr 
deals,  and  such  a  feeling  of  resiiect  for  tia*  gi«il 
thinkers  of  the  jmst  as  would  compel  one  to  ei> 
amine  a  question  most  c^irefuUy  from  every  poiot 
of  view  before  deciding  that  they  were  in  the 
wrong.  This  is  not  tlie  spirit  that  animates  Hi. 
Patten  :  his  bxik  is  full  of  bold  statements  of  fvt 
and  theory,  for  which  the  author  seems  to  think 
that  no  further  justiii cation  ia  necesBary  than  tiiil 
they  fit  10  eoiiily  with  the  general  consideEifckMf 
which,  from  his  point  of  view,  are  most  praoi- 
nont  The  result  is,  that,  in  addition  to  a  akstohi' 
nees  and  incompleteness  quite  inoonsuAeobi 
the  weighty  character  of  the  subjeota 
the  book  is  marked  by  logical  overaigbtBl 
gravest  nature,  which  almost  or  quite  neiil 
the  effect  of  the  author's  ability. 

To  justify  this  estimate  of  his  book  by  ao  fi«_ 
amination  of  the  several  argiunents  advancwll 
Mr,  Patten  would  require  an  amount  of 
not  much  less  than  that  occupiiCMl  V>y  the  1«^>1 
itself.  We  must  confine  aun?elves  to  oneoritt" 
illustrations,  Tlie  first  chapter  is  devoted  io  « 
criticism  of  the  Hicardian  doctrine  of  rent.  Vnf 
principal  objection  here  advanced  against  il* 
theory  rests  on  the  fact  that  the  extension  nf  i^'^ 
field  of  cultivation  requires  an  initial  expemit  i' 
for  clearing  the  land  and  fitting  it  for  lucricuiiunr. 
This  exj>enditure  will  not  Ite  incurnxi  iinl*«»  tht 
owner  can  ex|>ect  to  receive  aa  reiit  11 
profit  on  his  initial  exyieuditure  of  c;h 
the  exiJenae.  once  incuireil,  tlie  land  wiU  ti 
withdrawn  from  cultivation  as  long  as  u  <  r 
merely  yield  tlie  usual  return  for  tlie  labof  umI 
capital  annually  exjiended  upon  it,  **It  ii*  clca«» 
therefore,**  says  Mr,  Patten,  *'  that  the  lai»Ti  wlikfc 
regulate  the  bringing  of  new  lands  into  cultiva- 
tion, and  those  according  to  which  land  wilJ  U- 
withdrawti  from  cultivation,  are  very  difTt'r^tit 
and  that  tliere  is  a  largt^  margin  witliin  which  tlwr 
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price  of  foocl  uiay  vary  without  a  change  In  tbo 
fiuaiitity  produced/'     A  little  reflection  ^ill  show 
that  there  w  a  fatal  oversight  in  this  argument* 
It  ill  true  that  people  will  not  incur  a  considerable 
[tfzpense   in   preparing   new   land   for  cultivation 
the  price  of  produce  is  sufficient  to  enable 
I  to  pay  rent ;  but  thexe  is  no  reason  whatever  to 
f  mipjmeo  that  the  land  so  lirought  into  cultivation 
is  the  worst  land  in  use.     There  might  lie  a  con- 
Biderahle  fall  in  tlie  price  of  food  tieforc  the  land 
I  laat  brought  into  uj3e  at  g^reat  expense  was  thrown 
lout   of  cultivation;    but  other  and   worse  land 
b would  lie  thrown  out  of  cultivation,  or,  what  is 
I  the  same  thing  economically,  it  would  be  leas 
I  completely   cultivateil.     If  the  Campagna  were 
I  drained,  no  one  supposes  it  w^ould  he  tlie  worst 
jland  in  Italy  ;  and,  although  a  consideruble  fall 
[in  the  price  of  Italian  produce  might  afterwards 
riake  place  without  tlirowing  the  Campagna  out 
[of  cultivation,  this  is  not  the  eame  as  saying  that 
ino  land  in  Italy  would  be  thrown  out  of  cultiva- 
iticm*     Mr,  Patten  thinks  that  the  consideration  of 
[the  expense  of  bringing  new  land  into  cultivation 
|8haws  that  thei"e  is  no  land  which  does  ntit  pny 
at;  in   reality  it   merely  shows  that  wliat  is 
chronologically  the  last  land  to  be  cultivated  is 
not  always  the  land  which  pays  no  rent.     In  this, 
Eio  Ricardian  wiE  be  disfxised  to  quarrel  with  htm. 
Strange  to  say,  Mr.   PatteUi    throughout  this 
chapter,  altogether  ignores  the  possibility  of  re- 
iucing  protluction    by    applying   less  capital   to 
ad,  which  is  economically  etjuivalent  to  with- 
Awing   bail  huid  from   cultivation.     In  one  of 
lihe  ln*rt  chajiters  he  denies  tl^e  truth  of  the  law 
|of  diminishing  returns;   the  law,  naniejy,  that 
er  a  certain  point  additional   applications   of 
eibor  and  capital  to  a  given  portion  of  land  yield 
.  smaller  return  than  former  applications  did.     If 
r.  Patten's  position  on  this  |>oint  were  correct, 
|he  Ricardian  theory  would  lie  sadly  shaken.    Mr. 
[*atten   fancies  the  true  law  to  bo  that  of  limited 
etiirnia,  not  diminishing  returns  ;  and,  this  fancy 
iviug  taken  hold  of  Ids  mintl,  he  devotes  the 
in  ittjrt  of  a  cliapter  of  tliirty  pages  to  trying 
show  that  ^*  the  proportional  return  Height  in- 
up  to  a  point  beyond  which  no  additional 
t*tum  oould  be  obtained  by  any  amount  of  lab*ir," 
bis  is  as  much  as  to  say  that  it  would  |kay  a 
ktrmt*r  to  apply  all  the  care  and  all  tlie  expense 
Hiuirtn]  for  fertilizing,  draining,   watering,  and 
ftirth,   which   was  requisite  for  getting   from 
Jie  soil   Ihr  lark'est  amount  of  produce  it  w^as 
phyHiprtlly  caimble  of  pr«Mlucing,     Tlie  fioeition  is 
!  by  the  practice  of  every  plain  farmer, 
|fc  ,*'  exjierience  of  every  '  mwlel  *  farmer  ; 

oniy  the  fatuity  of  a  man  in  love  with  his 
rn   'discovery*  can  account  for   Mr.    Patt«3n'B 


curious  eflTort  to  prove  the  contrary.  In  iioint  of 
fact,  be  does  not  always  bear  in  mind  what  it  is 
that  he  is  contending  against,  as  when  he  says 
(p.  160),  "  If  no  other  result  wore  obtaine^l  from 
improveii  processes  than  this  bc^tter  utilizing  of* 
hd)or,  this  residt  would  more  than  counteract 
any  tendency  there  may  be  towards  diminishing 
the  return  from  agriculture,"  This  is  not  in  the 
least  pertinent  to  the  question  ;  what  economista 
assert  is,  that,  with  giveii  processes,  capital  and 
labor  applied  to  the  eoil  beyond  a  certain  point 
proiluce  diminishing  proportional  returns. 

The  third  chftpter  is  devoted  to  a  consideration 
of  the  law  of  jx>pulation.     One  of  the  worst  cases 
of  easy-going  refutation  w*hich  occur  in  the  bcMDk 
is  furnished  by  the  way  in  which  Mr.  Patten  dis- 
poses of  the  methotl  by  which  Malthus  arrived  at 
his  conclusion.     '♦  He  found  that  in  new  colonies,  ' 
where  the  tendency  lias  the  fewest  checks,  popu- 
lation  frequently  doubles    itself    in    twenty-five 
years,  and  then  concluded   that  this  rate  of  in- 
crease represented  the  natural  force  of  the  ten- 
dency, and  that  this  was  the  rate  at  which  f)opu- 
lation  always  tenda  to  increase.     There  are  many 
objections  to  this  method  of  reasoning  which  will 
quickly  appear  when  we  apply  it  to  the  investiga- 
tion of  other  subjects.  ,  ,  .  By  the  pame  methtid 
of    reasoning  we  could  prove  that  aU   men  are 
natural     drunkards,    canniljals,    aduhererH,  and 
murderers,  since  we  find  communities  in  various 
jmrts  of  the  world  where  drunkenness,  cannibal- 
iani,  etc.,  are  common."     A  schrxjlboy  ought  to 
perceive  the  difference  between   the  two  cases. 
What  Malthus  found  was,  that  men  of  the  sfime 
race,  the  same  ci^alization,  the  same  religion,  the 
same    traditions,   multipMeil   at    a     much  more 
rapid  rate  when  placed  in  circumstances  which 
permittetl  of  the  easy  support  of  an  increasing 
population  than  they  did  wlien  living   in  an  old 
and  thickly  Bcttlwi  country.     The  differences   in 
the  rate  of  increase  were  observed  in   the  case  of 
like  peoples  —  often  of  the  same  jwHiple  —  in  dif- 
ferent circumstances  ;  audit  is  rirhVulous  to  put 
this  on  a  level  with  acomimrison  between  tiitally 
different   i»eopb'8.      If    Mr.   Patten   had  retlected 
that  MalthuB  wiis  neither  a  f*»ol  nor  a  vain  man, 
but  a  man  profoundly  impressed  with  the  imjK>r- 
tance  of  arriving  at  the  truth  concerning  the  law 
of  population,  he  would  have  been  slow  to  sup- 
|X)8e  that  ^laltbus*  position  could  Im*  so  easily  over- 
thrown :  and  if,  after  writing  his  chapter,  he  had 
carefully    re-read    his   Malthus,    he  would    have 
foimd  that  most  of  his  criticisms  had  lit*en  very 
thoroughly  answered  by  Malthus  himself. 

We  shall  look  at  one  iiiore  example  of  the  way 
in  which  Mr.  Patten,  in  spite  of  understanding 
an  economic  law,  goes  astray  through  an  unqueQ. 
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tioning  confidence  in  any  apparent  correction  of 
it  which  may  occur  to  him.  He  says  that  econ- 
omists justly  call  attention  to  the  waste  of  labor 
and  capital  caused  by  protection,  but  that  they 
omit  to  notice  a  precisely  similar  waste,  on  a  much 
larger  scale,  which  is  produced  by  free  trade. 
To  illustrate  his  point,  he  says,  that,  if  Portugal 
has  an  advantage  over  France  in  the  production 
of  oranges,  then,  if  a  protective  duty  caused  the 
planting*  of  a  few  orange-groves  in  France  on 
land  which  might  have  been  more  productively 
employed  otherwise,  economists  would  cry  out 
against  the  waste.  But  the  same  effect  may  be 
brought  about  by  free  trade,  if  the  world's  de- 
mand for  oranges  is  so  great  that  the  appropriate 
land  of  Portu^  and  similar  coimtries  is  insuf- 
ficient to  supply  it  ;  the  French  land  is  then 
brought  into  requisition  through  the  operation  of 
free  trade ;  and  yet  the  economists  make  no  out- 
cry against  it,  says  Mr.  Patten,  though  the  land 
is  as  surely  diverted  from  its  best  use  as  it  would 
be  by  a  protective  tariff.  But  precisely  here  is 
Mr.  Patten's  fallacy.  There  is  no  natural  unit 
for  comparing  oranges  with  any  thing  else,  as 
grapes,  for  example.  What  is  meant  by  saying 
that  on  a  given  piece  of  land  we  can  raise  more 
grapes  than  oranges?  Simply  that  the  crop  of 
grapes  has  more  commercial  value  than  that  of 
oranges.  When  the  demand  for  oranges  has  in- 
creased, the  same  quantity  of  oranges  has  a  greater 
value  than  before,  and  the  land  is  now  better 
adapted  for  oranges  than  for  grapes.  Mr.  Patten 
forgets  that  the  Frenchman  could  still  raise  grapes 
as  before  :  he  prefers  to  raise  oranges  because  the 
world  at  large  will  give  him  more  for  them  than 
for  the  grapes.  Mr.  Patten  may,  indeed,  reply, 
that,  in  point  of  fact,  the  grapes  were  capable  of 
doing  more  good  to  the  world  than  the  oranges  ; 
but  econoniists  do  not  assert  the  contrary  of  this,  or 
pretend  that  production  is  regulated  by  any  abso- 
lute standard  of  utility.  They  know  very  well 
that  peoi)le  do  not  produce  what  is  best  for  their 
fellows,  but  w^hat  their  fellows  most  desire. 

The  title  of  Mr.  Patten's  book  does  not  convey 
a  correct  idea  of  its  contents,  for  it  deals  quite  as 
much  with  questions  of  social  improvement  as  it 
does  with  the  primary  laws  of  ix)litical  economy. 
If  we  look  in  it,  not  for  fundamental  criticism, 
but  for  suggestions  of  additions  to  economic  theo- 
ry, and  still  more  of  improvements  in  economic 
practice,  we  may  find,  as  already  intimated,  a 
number  of  things  that  would  well  repay  attention. 
The  importance  of  attending  to  the  results  of  dif- 
ferent economic  arrangements  in  determining  the 
character  of  the  individuals  who  will  survive  and 
perpetuate  their  kind  is  made  justly  prominent 
throughout  the  book,  and  is  probably  its   most 


valuable  feature.  It  is  not,  however,  carefi 
and  impartially  worked  out.  but  is  cverywh 
intermingled  with  the  misleading  criticism 
economic  doctrines  which  we  have  endeavored 
characterize.  In  the  discussion  of  free  trade.  1 
Patten  rightly  caUs  attention  to  the  iroportann 
inquiring  into  its  effects  on  distribution,  the  efl 
on  production  alone  not  being  decisive  of  its 
sirability ;  and  in  various  parts  of  the  book  tk 
are  suggestive  remarks  on  the  bad  influence  c 
low  rate  of  interest  upon  the  chance  which 
poorer  classes  have  of  improving  their  condit 
But  both  in  discussing  these  matters  and  in  ] 
posing  remedies,  the  author  is  almost  always  ( 
tent  to  follow  out  the  consequences  of  a  su 
idea,  instead  of  giving  the  subject  that  sob^ 
comprehensive  consideration  without  which 
discussion  of  this  nature  can  be  usefid,  ezcepi 
way  of  suggesting  to  others  who  are  more  care 
and  more  free  from  prepossessions. 


The  annual  report  of  the  North  Carolina 
periment-station  for  1885  deals  almost  wb 
with  fertilizers  and  soils;  but  an  ezperime 
farm  is  about  to  be  established  in  connec 
therewith,  so  that  henceforth  greater  atten 
will  be  devoted  to  other  less  strictly  chen 
subjects.  The  station  was  established  chieflj 
give  protection  to  the  farmers  of  the  state  in 
piurchase  of  fertilizers,  and  its  utility  seems  pre 
by  the  marked  increase  in  value  of  the  fertili 
in  the  market,  and  the  rapid  decrease  of  t 
actual  cost  price.  Among  the  fertilizers  to  w] 
attention  was  directed,  are  cottonseed-hull  asl 
and  it  is  of  interest  to  note  that  the  total  poa 
annual  output  of  these  ashes  in  the  United  SI 
is  estimated  at  over  twenty-five  thousand  t 
valued  at  over  eight  hundred  thousand  del 
though  less  than  half  this  amount  has  hitl 
been  actually  obtained.  Tlie  vast  quantitie 
phosphatic  rock  lately  discovered  in  the 
have  drawn  attention  to  the  ixjssibility  of  u 
ing  the  pyritic  deposits  for  the  obtaining  of 
phuric  acid,  to  be  used  in  the  manufactuj 
fertilizers.  A  report  by  Mr.  A.  Winslow 
vances  the  opinion  that  the  i^lan  is  desei 
careful  attention.  Should  it  prove  practical, 
olina,  as  well  as  other  southern  states,  wi 
benefited  very  materially  in  its  agricultura 
dustries. 

—  It  is  said  that  experiments  have  been 
cessfully  made  on  the  Indus  vaDey  railwa 
running  locomotives  fired  with  petroleum, 
that  it  seems  likely  that  the  frontier  railwa; 
gines  will  before  long  derive  their  fuel  fron 
oil-wells  near  Sibi. 


FRTOAY,  MAY  21.  1SS6. 


?OMMEf^T  AND  CRITICISM, 
PEOPLE  who  liave  thought  that  English- 
jftlready  forraetl  n  society  for  every  chari- 
poee  under  the  sun  are  now  shown  to 

mistaken.  A  society  has  just  been  or- 
for  providing  amuscanent  for  children. 
(ghty  thousand  children  in  London  who 
ctementary  schools  eveiy  year,  only  four 
liave  been  willing  to  continue  their  edu- 
\  the  evening  classes  which  have  been 
by  the  education  department.     This  un- 

"-  state  of  things  has  led  to  the  forma- 

Recreative  evening  schools  association, 
dect  is  to  offer  the  children,  who  have 
work  during  the  day,  such  an  enticing 
ixrogramme  that  they  will  find  it  im- 
k>  stay  away.  There  are  classes  in  musi- 
n,  song,  wood -carving,  modelling,  and 
>  with  lessons  in  history,  geography »  and 
illustrated  by  the  magic  lantern.  The 
(D  excellent  one.  An  education  which 
will  cry  for*  is  the  ideal  towards  which 

at  all  ages  should  approach  as  nearly  as 
and  until  that  ideal  is  reached,  the  edu- 
peformer  will  not  find  himself  without  an 
Sowing  and  reaping  have  not  come 
in  these  days  to  being  aa  great  sources 
Dent  as  foot-ball  and  tennis  ;  liut  schools 
different  from  what  they  were  when  our 

nre  yoimg,  and   it  is  t^uite   possible  to 
we  shall  learn  in  time  how  to  give 

life  of  purely  happy  activity. 


^IWTS  OF  THE  OVKBCROWDINO  of  tfie  medi- 

in  the  United  States  are  constantly 

numerous,  and  there  is  certainly 

,nd    for    them.     When   the   relatively 

icrease  in  the  number  of  graduates  than 

pulatioD    is   taken   into  consideration, 

'xy  reason  to  fear  a  far  more  severe 

lor  existence  as  the  lot  of  the  average 

in  the  near  future.    Statistics  give  Sf,675 

mber  of  medical  ^udents  graduating  in 

the  number  will  probably  be  increased 

it  year.    Already  the  United  States  has 


a  larger  proportion  of  physicians  to  its  population 
than  any  other  country  in  tbe  world,  averaging 
one  to  lees  than  six  hundred.  To  keep  up  this 
proportion,  taking  into  consideration  the  natural 
increase  of  population,  an  annual  increment  of 
but  little  more  than  twothou&and  annually  would 
suffice  for  some  years  to  come.  It  is  evident  that 
a  large  part  of  the  yearly  graduates  must  either 
drop  out  by  the  wayside,  or  struggle  for  a  very 
moderate  subsistence » 


But  for  this  actual  and  threatened  overcrowding 
there  is  a  remedy  whose  necessity  and  importance 
are  fast  being  recognized  ;  vie.,  stricter  require- 
ments on  the  part  of  the  state  and  of  the  medical 
colleges.  The  requirements  for  graduation  in 
many  medical  institutions  have  been  disgracefully 
lax :  a  few  months*  attendance  upon  lectures,  an 
oftentimes  worthless  certificate  of  study,  an  hour^s 
superficial  examination,  and  the  candidate  is  ad- 
mitted to  the  degree  of  doctor  of  medicine.  But 
it  is  interesting  to  observe  the  appreciable  effecta 
of  state  legislation  in  this  direction.  No  one 
factor  has  exercissed  so  much  influence  in  elevat- 
ing the  standard  for  medical  graduation  aa  the 
action  of  the  Illinois  state  board  of  health.  Illi- 
nois was  a  good  place  to  begin,  for  no  city  in  the 
world  turns  out  more  irregular  practitioners  than 
Chicago  ;  and  the  board  of  health,  by  securing  the 
passage  of  laws  requiring  tbe  registration  of  phy- 
sicians with  evidence  of  fitnees  as  shown  by  the 
possession  of  a  diploma  from  some  college  of  a 
given  grade  or  by  examination,  has  undoubted- 
ly exerteid  wide-spread  influence.  The  number 
of  graduates  in  1^85  was  less  than  in  1884  ;  and 
nearly  every  college,  ostensibly  at  least,  now  re- 
quires a  preliminary  examination  ;  and  not  a  few 
have  raided  their  standard  of  requirements  for 
graduation,  and  lessened  the  number  of  their 
graduates. 

TaE  SCBJECT  of  industrial  education  in  common 
aehoolB  has  l>een  often  broached  of  late,  and  any 
able  work  uimju  it  is  sure  to  attract  attention. 
There  lies  before  us  a  pamphlet  on  this  subject 
by  H.  H.  Dinwiddie  of  the  Agricultural  and 
mechanical  college  of  Texas  ;  but  we  are  com- 
pelled to  say  that  it  sheds  no  new  light  on  the 
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question.  The  author  thinks  the  times  are  out 
of  joint ;  and  he  is  grieved  that  so  many  men 
have  difficulty  in  earning  a  living.  **The  be- 
nevolent heart,"  he  says,  "is  tortured  by  the 
cruel  deliberation  of  natural  selection,  with  its 
inexorable  logic."  "Shall  thousands  of  young 
men  walk  the  streets  of  our  cities  with  their  high 
commencement  -  day  hopes  ever  sinking,  till  de- 
spair and  gnawing  himger  throw  over  every  noble 
aspiration,  and  drive  them  to  lives  of  infamy  or 
death  by  suicide?"  The  conclusion  is,  that,  if 
the  yoimg  were  taught  the  methods  of  industry 
at  school,  they  would  afterwards  have  no  trouble 
in  earning  their  living.  We  expected,  therefore, 
to  find  the  author  advocating  the  teaching  of 
mechanical  trades  in  the  common  schools,  as 
many  others  have  done.  As  a  matter  of  fact,  he 
doesn't  advocate  industrial  training  at  all :  he 
only  advises  that  the  methods  of  the  various 
industries  should  be  described  to  the  students, 
just  as  objects  in  natural  history  are  described, 
but  without  any  manual  practice  by  the  studenta 
themselves.  How  this  is  to  help  them  in  earning 
a  living,  we  are  unable  to  see  ;  but  it  is  the  sole 
outcome  of  Mr.  Dinwiddle's  pamphlet. 


THE   INTELLECTUAL    MOVEMENT  IN 
JAPAN. 

Everybody  in  America  who  knows  at  all  that 
there  is  such  a  country  as  Japan  in  the  far  east 
ought  to  be  aware  by  this  time  tliat  great  social 
changes  have  for  a  past  decade  or  two  been  going 
on  among  us.  And  numerous  books  and  articles 
on  Japan  which  have  appeared  within  recent 
years  in  America,  ought  to  have  made  tolerably 
clear  of  what  nature  these  changes  are.  Tliought- 
ful  persons  must  often  have  wondered  from  afar 
whether  these  reforms  are  permanent,  whether 
the  spirit  of  progress  does  not  lag  sometimes, 
whether  the  people  who  seem  to  be  rushing  on 
with  a  headlong  pace  do  not  at  times  look  back 
with  longing  on  their  past.  If  such  persons  had 
taken  the  trouble  to  look  into  the  matter  three  or 
four  years  ago,  they  would  have  discovered  that 
their  siurmises  were  correct.  At  that  time  we 
seemed  to  have  turned  round  suddenly  in  the  path 
which  we  had  been  so  eagerly  pursuing.  People 
had  started  with  the  idea  that  all  things  European 
were  good,  and  all  things  Japanese  were  bad. 
As  they  went  on  trying  one  sweeping  change 
after  another,  they  began  to  discover  natmrally 
that  there  were  many  blots  in  the  European 
form  of  civUization,  esi^ecially  as  imported  into 
oriental  countries,  and  that  many  things  Japanese 


were  not  bad  at  all,  but  excellent,  and  even  i 
passed  their  European  counterparts.  This 
covery,  helped  also,  to  some  extent,  by  com 
ments,  which  foreign  visitors  are  ever  willing 
pour  on  us,  carried  the  people*s  feeling  to  the 
posite  extreme.  They  said  to  themselves,  •* 
are  not  so  very  bad,  after  all.  Why  shotild 
change?  Let  us  have  back  our  own  fami 
ways  and  things."  The  revival  of  old  things 
came  the  order  of  the  day.  Chinese  ethics  be 
to  be  studied  again  with  fervor,  and  the  doctr 
of  Confucius  and  Mencius  reigned  supreme  < 
more  in  the  moral  world.  There  was  a  reviij 
old  Japanese  literature  and  traditions.  Wo 
were  to  be  brought  up  in  the  old-fashioned  s 
path  :  they  were  not  to  be  allowed  to  catch 
of  any  new-fangled  European  ideas.  Vk 
peculiar  kind  of  singing)  was  heard  again  oi 
sides,  and  brought  back  old  associations.  T( 
ers  of  cha  no  yu  (the  art  of  making  tea,  incln 
all  the  formalities  attending  its  drinking, 
were  in  requirement  on  every  hand,  while  ma 
of  the  Ogasawara  school  of  etiquette  bustled  8 
with  smiling  countenances.  The  fashion  was  to 
banquets  in  the  old  Japanese  style,  and  restaui 
d  la  europienne  felt  it  to  be  very  hard  ti 
Young  men  were  seen  on  the  street,  can 
about  fencing-apparatus,  —  a  sight  not  seen 
the  old  feudal  days.  Schools  of  ju  jitsu  (a 
of  wrestling)  sprang  up  into  existence  by  do 
Various  weapons  of  the  saumrai  which  had 
h\mg  up  in  dark  comers,  again  saw  the  light 
each  claimed  its  own  votaries.  In  short,  a 
forms  seemed  to  be  at  an  end  for  the  present 

It  must  not  be  supposed,  however,  that  all 
carried  us  very  far  back.  Tlie  backbone  o 
Japan  —  feudalism — had  been  shattered  be 
all  hopes  of  recovery  ;  and,  without  that,  t 
could  not  be  made  to  work  as  in  former 
however  much  minor  matters  might  be  pa 
up.  Neither  did  people  care  to  go  back  qa 
far.  Those  who  looked  beneath  the  surface 
easily  see  that  tbis  i>eriod  of  reaction  could 
but  a  temiwrary  check  in  the  way  of  ref 
being  comparable  simply  to  the  rest-stag* 
servable  during  earlier  developmental  phas 
many  an  animal.  In  fact,  it  proved  to  Iw 
very  short  duration.  And  who  shall  regret 
there  was  just  at  that  time  i)artial  retracij 
the  path  we  had  been  following,  since  ii 
prove  to  be  the  means  of  preserving  many  1 
less  arts  and  accomplishments  peculiar  to  J 
which  might  otherwise  have  been  lost  foreve 

At  the  present  time  we  may  be  said  to  be 
in  the  midst  of  the  second  i)eriod  of  activity, 
seem  to  be  just  as  eager  as  ever  to  purso 
course  of  reforms ;  perhaps  a  little  more  s< 
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the  short  reajtite  we  ha%'e  had.  The  reforms  that 
were  accnoiphahed  in  the  first  period  were  in 
BiAny  resiiects  but  superficial  and  material,  or 
concern e« I  onJy  larger  affairs  of  stat^  ;  as,  for 
instance »  the  establiBhment  of  telegraphic  and 
postal  service,  opening  of  steamship  lines,  re- 
organization of  the  array  and  navy,  reforms  in 
the  method  of  adminigt-ering  justice  or  of  tnan- 
ajg:ing^  sehook.  They  have  left  the  feelings  and 
thoughts  of  people  comparatively  untouched  so 
far;  but  such  stuijendous  changes  Cf>uld  not  take 
place  without  prfxlucing  profound  effects  on  the 
national  life.  And  the  present  aspect  of  things 
makes  it  seem  likely  that  during  this  second 
period  of  activity  there  will  be  great  transforma* 
tions  in  tlie  innennost  life  of  Jaixm.  There  will 
cxjme  to  be  healthier  and  sounder  views  in  regard 
to  family  ties  ;  ai>d  some*  at  least,  of  the  abuses 
which  disfigtire  the  domestic  life,  we  may  hoi^e 
wiU  pass  away.  Wrunan's  [K>sition  will  be  better* 
and  the  gentler  half  of  the  nation  will  gra<lually 
come  to  ex€irt  more  influence  in  society.  New 
ideas  will  penetrate  even  to  the  very  hearth-stone 
—  or,  rather,  wOl  lead  to  the  establishment  of  a 
great  institution  known  as  the  *  hearth,'  which 
plays  such  an  important  part»  both  materially 
and  metaphorically^  in  the  life  of  Europe  and 
America,  The  insult  of  all  these  and  other 
reforms  will  be  to  draw  the  Japanese  closely  into 
the  comity  of  nations,  and  to  make  us  share  the 
feelings  and  thoughts  of  the  ci^^lized  world,  and 
to  let  tlie  civilized  world  share  our  thought-s  and 
feelings,  In  tlie  opinion  of  many,  we  shall  surely 
go  down,  if  we  could  not  accomplish  this :  it  is  our 
only  chance  of  survival  in  this  world  of  kc*en 
•truggley  whicii  seems  to  lie  raginc  just  now  in 
tliifl  part  of  the  globe  with  more  bitterness  tli&n 
elsewhere. 

Of  the  reform  movements  which  have  l»een 
Started  since  the  la^  period  of  reaction,  none  is 
likely  to  be  more  beneficial,  or  more  wide-reach- 
ing in  its  effect*,  than  the  movement  initiated  by 
the  Roman  alphaljet  association  {}ioma*Ji*kai). 
Tins  society  has  for  its  object  nothing  less  than  a 
complete  revolution  in  tlie  manner  of  writing  tlie 
Japanese  language.  It  proposes  to  substitute  the 
twenty-six  letters  of  the  Roman  alphabet  in  place 
of  Chinese  ideographs  now  used.  To  understand 
the  meaning  of  this  movement,  we  must  explain 
how  Japanese  has  lieen  and  is  being  written.  In 
more  formal  kinds  of  writing  the  classical  Chineae 
style  IB  adopted »  Chinese  ideograplis  alone  aie 
used,  and  senteneee  are  constructed  as  in  pure 
Chinese.  A  scholar  of  that  country  will  have  no 
difficulty  lu  understanding  it*  It  must  not  he 
imppQ6Lid,  however,  tltat  a  Japanese  reads  this  in 
the  way  a  Chinese  would.      A  sentence  being 


comix>sed  simply  of  a  series  or  symbols,  each  of 
wliich  standi!  for  an  idea,  a  Japanese  translates  it 
offhand,  and  reatls  it  in  Japanese,  giving  to  each 
word  its  appropriate  case-endings  or  inflections, 
which  are  not  at  all  to  be  seen  in  the  %^Titing. 
This  style  of  writing  is  now  used  much  more 
sparingly  than  in  former  days.  The  most  preva- 
lent form  of  writing  at  the  present  day  is  a  mix- 
ture of  Chinese  ideographs  with  the  Japanese 
KoTia  syllabary  ;  that  is,  ideographs  are  used  to 
represent  principal  ideas  in  a  sentence,  and  what 
might  be  called  connectives  are  given  in  Kana. 
For  instance:  in  the  sentence,  *A  dog  killed  a  cat,* 
the  main  ideas  conveyed  by  the  words  *  dog,"  ♦  cat,' 
and  '  kill,*  are  given  in  Chinese  ideographs  :  while 
the  paiticles  that  make  the  word  *dog'  the  sub- 
ject, and  the  word  *  cat '  the  object,  of  the  sen- 
tence, lite  given  in  Kana,  as  well  as  the  tense- 
endings  of  the  word  *  kill.*  A  small  jjart  of  litera- 
ture  especially  meant  for  the  illiterat'C  is  in  tlie 
Japanese  Katm  only. 

Such  being  various  methods  of  writing  our 
language,  it  is  absolutely  necessary  for  a  Japanese 
to  learn  a  few  thousands  of  Chinese  ideographs 
before  he  can  read  or  write  at  all  fairly.  And  be 
it  understood  that  to  know  the  meaning  of  each 
character  is  not  enough.  To  get  at  the  complete 
natural  history  of  an  ideograph,  one  must  flrst  of 
all  know,  of  course,  its  meaning  or  meanings. 
Then  lie  must  know  the  sounds  which  tlie  Chinese 
gave  to  it.  Of  these,  each  character  has  at  least 
two,  —  the  sound  it  had  when  it  was  flrst  intro- 
duced into  Ja[^win  from  Corea,  the  fl^^eound  ;  and 
that  which  it  had  in  a  certain  part  of  China  when 
some  Japanese  visited  it  some  centuries  later,  the 
kan-9oumL  Then  he  must  know  various  ways  in 
which  this  ideograph  is  written,  — ^the  printed,  the 
*  cursive,^  the  '  grass  '  forms,  —  for,  in  writing, 
eaich  ideograph  is  not  generally  given  with  its 
regular  and  full  strokes,  irut  is  soniewhat  abbrevi- 
alKHl.  If  there  can  be  unreadable  handwriting 
with  only  twenty -six  letters  to  work  witis,  imag- 
ine what  it  must  become  when  there  is  a  chance 
of  mangling  thousands.  In  addition  to  all  this^ 
every  respectable  person  has  to  write  ideographs 
with  some  degree  of  decency ;  with  fK>wer  and 
feeling,  if  possible,  for  penmanship  almost  amounts 
to  painting,  and  does  actually  have,  in  the  eyes  of 
many,  an  ei^ual  value  with  it  as  an  art  The 
simiile  task  of  mastering  writing  and  reading  be- 
comes thus  no  mean  one.  If  there  were  any  x>roof 
needed  of  this  fact,  Wyond  the  mere  statement  of 
the  case,  it  lies  in  the  fact  that  numerous  as  are 
the  foreignera  who  have  lived  in  Japan,  and  have 
fairly,  or  in  some  cases  perfectly,  actjuired  tlie 
spoken  language,  those  who  have  mastered  writ- 
ing and  reading  can  be  counted  on  one*s  fingers. 
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When  it  is  remembered  that  for  a  Japanese  who 
wishes  to  keep  abreast  of  the  world,  and  to  be- 
come acquainted  with  modem  learning,  the 
additional  knowledge  of  at  least  one,  or,  if  pos- 
sible, of  two  or  three,  European  languages  is 
absolutely  essential,  thoughtful  persons  may  well 
pause,  and  ask  what  time  there  is  left  for  us  for 
mastering  many  arts  and  sciences  which  go  to 
make  up  modem  life.  In  this  world  of  keen 
struggle  for  existence,  shall  we  not  necessarily 
lag  behind  all  other  nations,  if  we  are  so  occupied 
with  mere  symbols,  and  not  with  ideas  them- 
selves? That  this  state  of  things  is  most  un- 
desirable is  admitted  on  all  sides.  In  former  lei- 
surely days,  when  learning  was  a  luxury  in  the 
hands  of  a  privileged  few,  the  harder  it  was 
made,  the  better.  But  we  are  now  in  the  days  of 
universal  education,  and  what  can  we  possibly 
accomplish  with  this  clumsy  and  ponderous  ma- 
chine of  bygone  days?  Clearly,  something  must 
be  done,  and  this  quickly.  That  such  is  the 
opinion  held  by  all  intelligent  persons,  there  can 
be  no  doubt.  The  question  is,  what  is  to  be 
done? 

Some  years  ago  a  movement  was  started  by 
which  it  was  proposed  to  dispense  with  Chinese 
ideographs  altogether,  and  to  use  the  Japanese 
Kana  syUabary  only.  The  Kana-no-kai  {the  Kana 
association)  was  formed.  The  association  has 
some  three  or  four  thousand  members,  and  has 
done  very  good  and  earnest  work,  although,  of 
late,  eclipsed  to  some  extent  by  its  younger  sister, 
the  Roman  alphabet  association. 

If  the  Kana  alphabet  alone  should  be  used,  it 
would  certainly  be  a  great  improvement  on  the 
present  method  of  writing  Japanese  with  Chinese 
ideographs  ;  but,  in  the  opinion  of  many,  the 
Kana  is  not  equal  to  the  demands  of  modem  life. 
Springing  originally  from  Chinese  ideographs,  it 
partakes  somewhat  of  their  clumsiness.  A  printed 
page  of  Kana  is  frightfully  monotonous  ;  there 
are  no  strokes  that  project  out  above  or  below  the 
average  width  of  letters  ;  and  taking  in  a  word  at 
a  glance,  without  going  over  its  component  letters, 
is  rather  difficult.  Again  :  although  phonetic  to 
some  extent,  spelling  in  it  is  really  as  bad  as  that 
of  English  words.  There  are  many  ways  of 
writing  down  the  same  sound,  and  to  know  how 
a  given  word  should  be  spelled  becomes  very 
difficult.  For  instance  :  there  are  eight  different 
wajs  of  writing  the  sound  AV/,  the  same  number  of 
ways  in  writing  0,  four  ways  of  putting  down  the 
sound  mOf  five  ways  of  writing  ro,  etc.,  and  these 
are  by  no  means  exceptional  eases.  Think  of  the 
word  chcHiho  being  written  tefu-tefu.  It  is  very 
difficult  to  write  a  scientific  treatise  in  Japanese, 
anyway  ;  but  it  is  doubtful  if  it  is  possible  to  do  so 


in  Kana  at  all.  The  few  attempts  that  hate  h 
made  so  far  must  be  pronounced  failares.  1 
Kana  alphabet  has  no  doubt  the  merit  of  be 
known  almost  universally,  and  it  is  ceitainlj 
the  present  day  the  best  vehicle  of  propoimd 
simple  ideas  to  the  masses.  But  unkss  ndkad 
forms  are  carried  out  in  the  method  of  writioi; 
it,  and  several  more  symbols  are  newly  added 
is  not,  in  my  opinion,  equal  to  the  demands 
modem  civilization. 

The  Roman  alphabet  has,  on  the  contrary, 
the  facilities  of  the  Kana,  and  poMesses  serf 
additional  advantages  besides.  Its  twenty- 
letters  are  very  easy  to  learn,  and  its  adoption  y 
make  reading  and  writing  a  very  simple  task : 
fact,  almost  nothing  compared  with  the  pret 
method  of  using  Chinese  ideographs.  It  will 
course,  cause  education  to  spread  wider.  It  ^ 
save  several  years  in  every  schoolboy's  life.  Tl 
which  he  has  to  spend  in  the  drudgery  of  lean 
how  to  read  and  write,  he  will  be  able  to  giv( 
acquiring  solid  ideas  of  modem  knowledge, 
adoption  of  the  Roman  alphabet  will  also  n 
the  introduction  of  scientific  terms  and  sym 
into  our  language  very  easy.  They  have  au 
to  be  transferred  bodily,  with  only  such  chai 
as  the  nature  of  our  kmguage  makes  impent 
Think  what  this  means  in  mathematics,  phyj 
and  chemistry,  or  in  writing  down  the  scien 
nou^enclature  of  zodlogy,  botany,  and  mineral( 
Geographical  names  and  other  proper  nouns 
be  put  down  accurately,  and  not  in  imperfect 
proximations.  Last  but  not  least,  the  Roi 
alphabet  being  the  one  in  which  the  literatun 
the  civilized  world  is  written,  familiarity  wit 
will  make  the  acquisition  of  European  langui 
comparatively  easy  ;  and,  if  Japanese  be  wri 
in  it,  foreigners  will  have  no  difficulty  in  maj 
ing  reading  and  writing  our  language, —  a 
which  they  find  now  so  utterly  impossible.  1 
the  adoption  of  the  Roman  alphabet  will  bei] 
to  know  others,  and  help  others  to  know  up. 
short,  it  will  make  us  kin  with  the  rest  of 
world. 

AU  this  has  been  reasoned  out  time  and  a 
by  persons  who  gave  thought  to  the  subject, 
the  stupendousness  of  the  task  of  revolutioni 
the  whole  written  language  of  a  nation  dete 
any  from  taking  practical  steps,  and  it  is  a  m) 
of  doubt  whether  any  such  attempt  made  be 
its  own  time  would  not  have  been  laughed  dc 
But  when  the  period  of  reaction  referred  to  in 
beginning  was  over,  and  the  march  of  refc 
was  resumed  with  as  much  eagerness  as  e 
the  time  seemed  to  many  to  have  come  for  star 
the  movement  of  introducing  the  Roman  aiphi 
as  the  means  of  writing  our  language.    Ev 
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neemed  iisadj,  especially  as  the  Kana-no- 
f  (the  Kana  aaeociation)  was  already  in  the  field, 
and  making  the  urgency  of  radical  reforms  in  the 
mode  of  writing  a  familiar  idea  to  everybody. 

The  Roman  alphabet  movement  originated  prin- 
cipally within  the  University  of  Tokio.  The  first 
nieeting  fckr  the  purpose  of  organiidng  an  asuocia- 
tion  to  carry  on  the  movement  was  called  on  Dec, 
2,  1884,  at  which  seventy  persons  were  present. 
The  work  of  organization  was  completed  early  in 
the  following  January.  A  committee  of  forty, 
including  several  welt-known  foreign  scholHrsi, 
was  then  appointed  to  draw  up  a  scheme  of  trann- 
llteration  (adapting  Roman  letters  to  our  sound)* 
As  Japanese  does  not  contain  any  very  peculiar 
flound,  this  task  was  comparatively  easy,  although 
it  was  not  until  after  some  heated  discuesion  that 
the  committee  could  come  to  a  decision.  The 
committee,  ivisely  it  seems  to  me,  seized  on  what 
was  aireaily  in  vogue,  —  for  of  course  Japanese 
bad  been  written  with  the  Roman  alphabet  hefore 
this, —  and  fixed  it  into  a  convenient  and  simple 
scheme*  The  eiysteiu  adopted  is  very  much  like 
that  of  Dr.  Hepburn,  the  venerable  American  niis- 
flionary  who  published  8omp  years  ago  a  Japanese- 
English  dictionary.  With  the  completion  of  a 
transUt«?ration  Foheme,  the  Itoman  alphabet  asso- 
ciation, or  Ramfi'ji'kai,  as  it  called  iiself,  was  in 
fair  working-order.  Itb  publications,  setting  forth 
its  objects  or  explaining  its  scheme  of  translitera- 
tion, were  cast  brondside.  Tlie  association  was 
received  with  enthusiasm,  and  was  a  great  success 
from  the  first.  In  June,  1885,  —  that  is,  six  months 
after  its  organization,  —  ite  members  numbered 
2,901  ^^ersons;  in  December  of  the  same  year, 
6,202  persons  ;  and  at  the  present  date  of  writing, 
the  membership  is  about  7,000.  These  belong  to 
all  parts  of  the  country,  and  are  from  every 
ettttiou  in  life,  from  cabinet -ministers  to  story- 
teller?'. In  the  first  meeting,  held  in  December, 
_  1884,  there  were  present  only  70  persons.  In  the 
Deral  meeting,  held  in  January  of  the  present 
ir,  the  large  Central  hall  of  the  Engineering 
college  in  Tokio  was  filled.  At  least  1,200  persons 
listened  to  interesting  addresses  made  on  that  oc- 
casion by  Count  Inouye.  the  minister  of  foreign 
alTairs,  and  by  the  Hon.  F,  R.  Plunkett,  tbe  Eng- 
lish minister  in  Jnpan.  The  ass<x7iation  publishes 
m  monthly  mngajsine,  named  Rfmvoji  Za»shi,  and 
distributes  it  gratis  among  membem.  It  contains 
eosaya  on  all  aorta  of  mibjecls  by  well-known 
writers,  besides  the  transliterations  of  extracts 
from  rH>pular  books.  In  it  the  entire  practicability 
of  writing  Japanese  with  the  Roman  alphabet  has 
been  demon^trateil.  Tbe  association  Is  also  having 
a  JaiHinese  dictionary  compiled. 

flomt  of  tbe  newspapers  make  a   practice  of 


printing  a  small  part  of  their  iasue  in  Roman 
letters,  and  thus  aid  in  familiarizing  i)eople  with 
it.  In  some  provinces  local  societies  have  been 
organized  to  cultivate  the  use  of  the  Roman 
alphabet. 

The  movement  is  likely  to  nmke  its  way  fastest 
among  scientific  publications.  Already  the  Tokio 
physico  mathematical  society  publishes  its  pro- 
ceedings in  the  Roman  letters. 

Stiipendous  as  is  the  task  which  the  Roman 
alphabet  associatian  has  before  itself,  its  friends 
are  sanguine  that  it  will  accomplish  its  purpose. 
The  prospects  are  very  favorable  in  every  respect. 
For  instance :  the  Department  of  education  some 
time  ago  sanctioned  the  teaching  of  English  in 
primary  sch<K>ls.  The  knowledge  of  English,  of 
course,  implies  the  knowledge  of  reading  and 
writing  Jaimnese  in  the  Roman  alphaljet.  Let  the 
Roman  alphal^et  be  taught  in  public  schools,  and 
in  a  generation  or  two  we  shall  have  accomplished 
the  desired  reform.  If  the  change  were  toward 
any  tiling  very  difficult  or  disagreeable,  it  might 
be  hofielefts.  As  things  are,  however,  the  pros- 
pects are  very  liright. 

From  the  first,  foreigners  have  been  in  favor  of 
the  movement,  and  have  furnished  some  very 
useful  and  active  memljers.  Altogether  several 
hundre<!,  including  diplomatists,  editors,  mission- 
aries, teachers,  scientific  men,  are  enrolled  in  its 
membership  list.  The  association  has  also  received 
pleasant  recognition  abroad  from  new*8poi)erd  and 
societies.  Conspicuous  among  this  stands  the 
action  of  the  London  philological  association.  At 
the  meeting  held  Dec,  18,  188^),  that  learned  body 
passed  a  resolution  of  sympathy  with  the  Roman 
alphabet  movement  in  Jaixm»  moved  by  Dr.  Fur- 
n  is  vail,  and  seconde^l  by  Professor  Skeet,  the 
president,  and  Henry  Sweet,  the  phOologist, 

The  Roman  alphalwt  association  has  thus  ac- 
complished a  great  deal  in  one  year  of  its  exist- 
ence. As  in  all  similar  undertakings,  it  sutlers 
from  lack  of  funds.  This  alone  limits  the  sphere 
of  its  activity  and  usefulness.      K,  MiTStJKUEi. 

Tokio,  April  SS. 


THE  AMERICAN  CUMATOLOGICAL  ASSO- 
CIATION, 

The  third  aimual  meeting  of  the  American 
climatological  assoctatimi  was  held  at  the  College 
of  i)hyeicians,  Philadelpljia,  May  in  and  11,  Dr. 
William  Pepper  |ire*jjding.  Tlie  opening  adilreee 
of  the  president  was  devoted  to  the  subject  of  the 
distribution  of  phthisis  in  Pennsylvania.  The 
president  reviewetl  the  results  of  similar  invest!- 
gatiftn  by  Dr.  Bowditch  in  Massachusetta,  Dr, 
Bowditch  had  found  a  remarkable  correspondence 
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to  exist  in  Mafisachu setts  between  the  death-rate 
from  phthisis  and  the  dampness.  Dr.  Pepper  had 
conducted  a  similar  investigation  in  regard  to 
Pennsylvania  by  means  of  a  series  of  questions 
addressed  to  physicians  throughout  the  state.  The 
answers  received  were  somewhat  meagre  and  un- 
satisfactory, but  were  sufficient  to  show  certain 
remarkable  facts.  The  relation  between  phthisis 
and  dampness  was  not  so  clearly  shown  as  in 
the  case  of  Dr.  Bowditch*s  investigation.  As  a 
general  rule,  the  counties  of  high  elevation  and 
sparse  population  made  the  best  showing.  The 
most  striking  fact,  however,  was  the  remarkable 
correspondence  l)etween  the  areas  of  least  death- 
rate  from  phthisis  and  the  areas  of  standing  hem- 
lock :  they  seemed  to  be  almost  exactly  coter- 
minate.  In  those  towns  where  the  mortality  was 
found  to  be  low,  the  death-rate  was  increased  in 
those  parts  which  lay  along  rivers  and  in  swampy 
regions,  and  where  the  cellars  of  the  houses 
were  damp.  The  direction  of  the  prevailing  winds 
seemed  to  have  no  bearing  upon  the  amoimt  of 
phthisis.  The  opinion  of  the  physicians  addressed 
in  regard  to  the  influence  of  heredity  in  phthisis 
appeared  to  be  almost  unanimous,  only  7  out  of 
94  denying  it. 

Dr.  A.  L.  Loomis  read  a  paper  upon  the  effects 
of  high  altitude  on  cardiac  disease,  in  which  Jie 
reported  several  cases  of  various  cardiac  dis- 
orders, where  a  sudden  change  to  a  high  altitude 
seemed  to  hasten  the  fatal  event.  The  doctor  ad- 
vocated extreme  caution  in  making  such  changes. 

Dr.  I.  H.  Piatt  of  Brooklyn  read  a  paj>er  upon 
the  physics  and  pliyeiological  action  of  pneumatic 
differentiation,  the  purport  of  which  was  that  the 
action  of  the  pneumatic  cabinet  was  similar  to 
that  of  compressed-air  apparatus,  and  that  no 
more  medicated  vaix)r  or  sjnay  can  be  carried  into 
the  lungs  with  the  aid  of  the  differential  process 
than  without  it.  Tlie  author  believed  the  benefi- 
cial result  of  treatment  by  this  method  to  be  due 
to  the  reiluction  of  congestion  by  the  increased 
atmospheric  pressure  in  the  lungs  and  by  the 
strengthening  of  the  thorax  by  exercise,  as  well 
B&  to  modified  nutrition  consequent  upon  the 
changes  in  the  respiratory  and  circulatory  fimc- 
tions. 

Di*.  Roland  G.  Curt  in  contributed  an  interest- 
ing paper  upon  the  subject  of  Rocky  Mountain 
fever.  The  fever  commences  with  a  chill,  and  a 
rise  of  temperatiu^  to  101  or  102,  without  the 
remission  of  typhoid.  The  skin  is  dry.  The  tem- 
perature may  fall  suddenly  and  rise  suddenly'. 
Quinine  seems  to  be  powerless.  Delirium  may 
occur,  but  it  is  not  usual.  There  is  no  definite 
duration  to  the  disease,  and  its  tendency  is  to 
recovery  :  the  al>8ence  of  fatal  cases  prevents  a 


knowledge  of  the  pathology.  The  question  ssee 
to  be  unsettled,  whether  it  is  a  separate  disea 
or  a  light  form  of  typhoid. 

A  very  important  paper  was  presented  bv  1 
C.  C.  Rice,  **  How  the  therapeutic  value  of  ( 
mineral  waters  may  be  increased."  The  fact 
so  many  patients  going  to  the  European  sprii 
to  the  neglect  of  the  American  is  partly  the  fa 
of  the  medical  profession  in  this  country,  a 
partly  the  fault  of  the  owners  of  the  sprin 
Americans  are  less  acquainted  vnth  our  o) 
springs  than  with  those  of  Europe.  It  is  importa 
that,  if  the  waters  are  used  at  all,  they  should 
used  intelligently.  The  general  hygiene  shot 
be  under  the  direction  of  a  physician. 

One  of  the  factors  which  go  to  make  the  Ett 
pean  watering-places  famous  is  the  mental  eff< 
of  the  vigorous  course  of  training  there  in  vogi 
Contrasted  with  this  is  the  social  life  at  Saratc 
and  Richfield  springs.  People  go  to  Carlslvad.  \ 
for  fashion,  but  for  the  waters.  The  habits 
the  European  watering-places  are  simple.  Ami 
can  springs  should  be  more  thoroughly  inve 
gated  by  the  profession,  and  the  waters  sliould 
given  their  proper  place  in  the  materia  medi 
He  offered  the  following  suggestions  in  regard 
the  development  of  our  springs:  1.  Analyses 
the  waters  should  be  made  by  competent  chc 
ists  ;  2.  Clinical  investigation  of  the  waters  aho 
be  made  by  physicians ;  8.  Care  should  be  ta] 
to  select  the  special  spring  adapted  to  the  ca 
4.  A  careful  history  and  diagnosis  of  the  ( 
should  be  sent  with  the  patient  to  the  local  jih 
cian  ;  5.  More  rigorous  di8cii)Line  should  be 
forced  :  6.  Patients  should  be  compelled  to  absl 
from  fashion  and  social  dissipation. 

Dr.  Didimaread  a  paper  upon  the  health-res 
of  Mexico.  His  pai)er  was  based  upon  comnv 
ca,tions  from  Mexican  physicians,  which  x* 
somewhat  contradictory  :  but  the  facts  seeme< 
be  that  the  climate  of  Mexico  was  natur 
favorable  for  the  relief  of  phthisis,  but  its  h 
ficial  effects  were  offset  by  its  lamentable  lac 
sanitary  aiTangements.  Another  drawback 
the  climate  is  the  great  difference  between 
temperature  in  the  sunshine  and  in  the  shade. 

*  The  southern  Adirondacks '  was  the  titk 
Dr.  E.  F.  Bnien's  contribution,  who  was  a  w; 
advocate  of  Blue  Mountain  Lake.  This  lak 
surrounded  by  pine-forest,  and  the  air  is  so  \ 
that  no  dust  is  visible  in  the  beams  of  sunli, 
But  little  rain  falls  in  the  winter. 

Dr.  J.  H.  Musser  discussed  the  question  of 
prevention  of  phthisis  among  mill-hands,  and 
vocated  the  extension  of  the  plan  adopted  by 
Willimantic  thread  company,  of  supplying 
mill-hands  with  wholesome  and  nutritious  fc 
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which  the  experience  of  this  companr  has  shown 
to  bt*  advantageous  from  a  financial  as  well  as  a 
humanitarian  atnnd-point. 

Dr.  Dana  Jiscuagtxl  the  relation  of  high  altitudes 
to  nervttiis  disease,^.  He  had  investigated  the 
stibject  hx  Qieans  of  questions  addressed  to  phy- 
ftieians  in  varions  elevated  stations*  and  arrived  at 
the  following  conclusions  :  choreiform  manifesta- 
ticins  are  increased  br  high  altitudes  ;  nervousness 
and  irritability  are  also  increased;  nervous  women 
especially  are  rendered  more  nerroufi ;  the  weight 
of  opinion  seem**  to  be  that  old  age  is  not  pro* 
longed   liy   altitude ;   epilepsy   is    not    increased, 

Qetimes  the  patients  improve ;  insomnia  is 
ally  benefitetl,  often  cured  :  the  gouty  diatheais 
I  not  helped  by  the  change. 

The  officers  for  the  coming  year  are,  president. 
Dr.  P'rank  Df:jnaldson  of  Baltimore ;  let  vice-presi- 
dent, Dr,  V.  I.  Bo wd itch  of  Boston  ;  2d  vice-pres- 
ident, Dr.  R,  G.  Curtin  of  Plnladelj diia ;  secre- 
tary. Dr.  J.  R.  Walker  of  Philadelphia, 


iRAMME    OF    THE    INTERXATIONAL 
FHJLOMATHIC    CONGRESS. 

The  International  philomath ic  oongres8«  hav- 
ing for  its  object  the  discussion  of  commercial 
and  imiustrial  technical  instruciion,  and  opening 
Sept,  20,  188B,  has  arranged  the  following  pro- 
gramme of  questions  for  discussion  :  L  General 
questions  :  Present  condition  of  commercial  and 
industrial  technical  instruction  in  France  and 
abrcMul  ;  domain  of  this  instruction  ;  importance 
due  it  ;  its  influence  on  the  economic,  commercial, 
and  industrial  condition  of  the  country  ;  general 
view  of  an  organization  of  technical  instRiction  ; 
preparation  for  the  variou<!  branches  of  this  in- 
struction :  action  of  the  state,  general  councils, 
inunici[)>alitr^,  chaml^ers  of  commerce,  consulting 
chambers,  syndic  chambers,  and  private  corpora- 
tions :  on  the  establishment  of  schools  of  technical 
instruction  :  on  the  elaboration  of  their  methods 
and  courses  of  instruction  ;  on  their  government ; 
CD  their  financial  organization  ;  to  what  extent 
should  te*'hnical  in«tnjction  be  provided  with  a 
general  and  uniform  course?  to  what  extent 
should  it  have  special  courses  appropriate  to  the 
necessities  of  each  district  ?  w  hat  position  should 
be  allotted  in  the  different  schools  of  technical  in- 
struction to  general  instruction?  what  proportion 
is  to  be  allotted  to  theoretical  and  w  bat  to  practi- 
cal instruction  ?  relations  among  themselves  of 
similar  schools  of  technical  instruction,  with  a 
view  to  common  action  resjj^ecting  all  general 
measures  intended  to  aid  their  development,  and 
assure  their  prosperity  ;  concerning  their  represen- 
tation in  the  superior  council  of  technical  instruc- 


tion ;  periodicity  of  the  congress  for  technical 
instruction  ;  place  and  state  of  the  next  congress* 
II.  Special  questions  :  organization  of  commercial 
technical  instruction,  first  degree  (elementaxy 
commercial  instruction),  second  degree  (more  ad- 
vanced commercial  schools),  advanced  degree 
(advance<i  commercial  studies) :  organization  of 
industrial  technical  instruction,  first  degree  (work- 
men), second  degree  (master  workmen  and  fore- 
men), advanced  degree  (engineer!?) ;  preparation 
and  admission  of  the  pupils ;  instruction  by  the 
master  workmen  ;  apprenticeship  ;  schools ;  laws 
and  regulations,  courses,  and  methods  ;  theoretical 
instruction  and  practical  inetruction  ;  instruction 
in  drawing;  manual  labor;  staff  of  administra- 
tion and  instruction  ;  councils  of  administration 
and  improvement ;  buildings  and  material ;  plans 
and  distribution  of  the  buildings ;  instntments  and 
material  for  instruction  ;  libraries  ;  commercial 
museums  :  industrial  museums  ;  financial  organi- 
zation ;  feUowshifis ;  scholastic  excursions  and 
expeditions  ;  travelUng  fellowships  and  resident 
fellowi^hipB  abroad  ;  finding  places  for  pupils  after 
graduation  ;  places  and  salartes  ;  complimentary 
courses  of  technical  instruction  ;  courses  for  ap- 
prentices and  adults ;  public  lectui^rs.  All  in- 
formation relating  to  the  congress  may  be  had  of 
the  general  secretary  of  the  Philomath  ic  society 
at  Bordeaux,  Eugene  Buhan. 


NOTES  AND  NEWS. 

We  have  received  a  pamphlet  of  fifty-one  pages 
on  the  Pennsylvania  lK>roughs,  which  may  interest 
some  of  our  readers.  It  is  written  by  William 
P,  Holcomb,  and  forms  one  of  the  studies  in 
historical  and  ix>litical  science  published  by  the 
Johns  Hopkins  university,  the  fourth  series  of 
which  is  now  under  way.  The  author  begins  with 
an  accuunt  of  the  introduction  of  the  borough 
system  under  William  Penn,  and  then  sketches 
the  history  of  some  of  the  leading  boroughs,  and 
concludes  with  a  description  of  the  borough  sys- 
tem as  it  now  exists.  This  method  of  local  gov- 
ernment is  only  foimd  in  three  American  states,  — 
Pennsylvania,  New  Jersey,  and  Connecticut,  — 
and  citizens  of  other  states  have  some  difiitulty 
in  understanding  what  a  borough  is,  and  w  herein 
it  differs  from  a  city.  According  to  Mr.  Hi^lcomb, 
the  difference  is  mainly  one  of  size,  ten  thousand 
inhabitants  being  required,  under  Pemisylvania 
laws,  to  constitute  a  city,  while  a  borough  need 
not  have  more  than  a  few  hundred.  Then  a  city 
in  that  state  has  two  representative  councils, 
while  a  borough  has  only  one  :  and  these  two 
points,  with  a  few  differences  in  names,  seem  to 
be  the  only  distinction  between  the  two  kinds  of 
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The  sathor 

pste  fhat  boroui^  which  are  ao  oonunoii  in 
En^andy  ahonld  be  ao  raie  in  the  United  Statea ; 
but,  if  th^  differ  ao  little  fromcitiea*  there  wodM 
aeem  to  be  no  partioolar  need  of  them.  Mr. 
Holoomb'a  work  will  doubUeaa  be  useful  to 
Ptem^ylvaniana  and  to  atudenta  of  municipal 
government  gpenetBlly. 

—  The  n.  S.  ooaat  survey  haa  iaaned  a  new  edi- 
tion of  the  chart  of  Humboldt  Bay,  made  from 
the  moat  recent  aurveya ;  the  third  edition  of  ap- 
pendices 12  and  18  of  the  report  of  1888,  on  mag- 
netic declination,  by  assistant  Schott ;  the  latest 
chart  showing  the  entrance  to  New  York  harbor ; 
and  the  tenth  sheet  of  the  District  of  Columbia 
mi^,  made  under  the  dfarection  of  the  Corps  of 
engineers  by  Assistant  Doun.  A  new  chart  of 
St  John's  River,  Florida,  from  its  mouth  to  Jack- 
sonville, is  in  course  of  preparation.  The  New 
York  bay  entrance  sheet,  8  A,  is  now  ready  for 
distribution  to  dealers. 

— The  Boston  medical-school  drdes  are  at  pres- 
ent agitated  over  the  question  whether  the  female 
medical  students  shall  be  allowed  to  attend  the 
general  surgical  dinica  in  the  dty  hospital,  they 
having  Insisted  upon  that  privilege  by  attending, 
and  refusing  to  withdraw. 

— The 
statistics 
which  it 
tribution 
lishedin 
Asia,  809 
7,800  in 
Spanish. 

—  MM.  H.  Fal  and  E.  Sarasin,  in  a  recent  com- 
munication to  the  French  academy  of  sciences, 
have  supplemented  their  researches  on  the  pene- 
trability of  light  in  deep  water  by  the  results  of  a 
series  of  observations  in  tlie  Oulf  of  Nice,  showing 
the  relation  that  exists  between  the  vertical  and 
oblique  rays  of  the  sun  in  their  power  to  reach  to 
great  depths.  They  found  the  limit  of  luminosity 
to  be  four  hundred  metres  in  mid-day  of  April, 
and  that  only  for  a  short  time.  At  eight  o'clock 
in  the  morning  its  penetrability  was  limited  by 
three  hundred  and  fifty  fathoms ;  at  six  o'clock  in 
the  afternoon  the  light  reached  less  than  three 
hundred  metres. 

—  For  a  number  of  yean  past  the  city  of  Liver- 
pool has  been  engaged,  at  much  cost  and  trouble, 
in  the  perfection  of  her  sewerage  and  house-drain- 
age systems.  The  works  are  only  just  completed, 
but  already  very  distinct  results  are  evident  in 
their  influence  upon  the  city's  mortality.    For  the 


Gennan  secretary  of  state  has  published 
on  the  periodicals  of  the  worlds  from 
appean  that  there  are  84,000,  with  a  dis- 
of  503,000,000  copies;  19,000  are  pub- 
Europe,  12,000  in  North  America,  775  in 
in  South  America ;  16,500  are  in  English, 
German,  8,850  in  French,  and  1,000  in 


ten  yeata  prior  to  1870  tiie  death-nle  per  tho 
of  the  inhabitantB  was  no  leas  than  tt.6 ;  bd 
1870  and  1880  the  mortality  had  ftdkn  to 
and  since  then  a  steady  and  unintemqita 
has  been  maintained,  until,  daring  1885,  it 
reached  88.5. 

—It  is  stated  in  the  daily  pHwn  that  Pi 
Emerick  of  WiUiam  and  Ifary  college  ha 
covered  the  aerolite  which  feU  in  Washi 
county,  Penn.,  on  Sept  14,  1885.  It  was 
embedded  deep  in  the  soil  near  ClaysviDe, 
said  to  weigh  fully  two  hundred  tons,— a 
ment  that  needs  conflrmatioai. 

— Hie  membera  of  the  Chesi^;)eake  aoS 
laboratory  of  Johns  H(^»ldns  university  left 
more  on  Thursday,  the  dOthof  May,  fcv  Abai 
of  the  islands  of  the  Bahama  group,  whe 
summer  session  of  the  laboratory  will  be 
The  party  consists  of  Prof.  W.  C.  Brool 
dkector).  Professor  Kill,  Dr.  H.  Orr,  Hessn. 
Andrews,  F.  H.  Herrick,  H.  V.  Wilson,  as 
or  three  other  students  of  Johns  Hopkiiis. 

—  A  favorable  report  has  been  made  1 
house  committee  on  agriculture  on  the 
amend  the  act  creating  a  bureau  of  anii 
dustry.  The  most  important  change  is  hi  i 
1  of  the  present  law,  which  is  to  be  enth 
pealed.  The  substitute  offered  proposes  tl 
chief  of  this  bureau  shall  be  a  competent 
nary  surgeon,  who  is  to  investigate  the  coj 
of  the  domestic  animals  in  this  country,  \ 
quire  into  the  causes  of  contagious,  infectio 
communicable  diseases  among  them,  and  the 
for  the  prevention  and  ciu^  of  the  same 
bureau  is  further  instructed  to  make  spe 
vestigations  of  pleuro-pneumonia,  foot  and 
diseases,  and  rinderpest  in  cattle.  Two  h 
and  fifty  thousand  dollars  are  to  be  appro 
to  carry  into  effect  the  provisions  of  the  ad 

—  The  first  shipment  of  shad  to  the 
coast  by  the  U.  S.  fish  commission  has  i 
most  successfully.  Car  No.  1,  which  left 
ington  last  week  in  charge  of  Mr.  J.  F.  Elli 
a  million  young  shad,  arrived  at  Portland 
with  seven  hundred  thousand.  This  experii 
transporting  shad  so  great  a  distance  pre 
practicability  of  shipping  them  in  this  wi 
greater  interest  to  science,  however,  was  i 
cessful  experiment  of  hatching  the  shad  ^ 
Six  himdred  thousand  eggs  formed  a  poi 
this  western  shipment,  which  were  placed 
MacDonald  jars.  A  pump  was  kept  coni 
at  work,  moving  the  water,  and  fully  nin 
per  cent  of  the  eggs  were  hatched.  Of  1 
per  cent  lost,  most  of  them  were  due  to  pre 
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hatching.  This  ia  a  most  gratifTuig  showing  for 
the  fieh  commiseioa,  which  b  coDstantly  discover- 
ing and  applying  new  methcNia  in  the  science  of 

fish-culrure. 

-^  The  following  comprise  the  recent  chan^^s 
in  the  coast  surrey  service.  Parties  on  tlie  Pacific 
€oast  have  all  taken  the  field  under  inatructions. 
Professor  Davidson  is  at  Portland,  Ore.,  obserring 
for  telegraphic  longitude,  while  Assistant  Pratt  is 
at  Tatoosh  Island,  which  point  is  made  available 
as  a  telegraphic  longitude  station,  from  the  fact 
that  the  U.  S.  signal  service  now  has  wires  in 
operation  from  Port  Angeles  to  that  point*  Asaist- 
at  Whiting  takes  the  field  about  June  I  in 
achusetts,  to  determine  the  changes  at  Co- 
tamay.  Martha*9  Vineyard.  Assistants  Smith  and 
St,  Clair  are  between  Colorado  Springs  and  Salt 
Lake  C^ty,  engaged  in  telegrai>hie  longitude  deter- 
mination. Parties  in  the  south  will  shortly  he 
chTsing  their  season's  work*  and  will  report  to  tlie 
Washington  office  for  future  field-duty.  The  geo- 
graphical positions  of  the  Borden  survey  of  the 
slate  of  Massaohu^^ttSf  together  with  a  great  num- 
ber of  additional  ; joints  determined  by  the  coast 
and  geodetic  sm-vey,  comimted  upon  Clark's  si^lie- 
roid,  are  ready  for  publication  in  the  annual  re- 
port for  1885, 

—  A  report  just  received  from  the  U.  S,  consul 
at  Apia  gives  the  following  as  the  copy  of  a  cartl 
found  inside  a  ljH>ttle  picked  up  on  Palmyra 
Island.  Nov.  26,  1885  :  **  R.  M.  Str.  Zealandia  from 
San  Francisco  to  Sydney.  Lat,  7°  30'  N.;  Long. 
lea^  3CK  W."  This  bottle  had  drifted  a  hundred 
and  one  miles  south  by  east. 

—  In  Holland,  where  the  public-school  system 
lias  reache<l  a  verj'  highly  devflo{>ed  stage,  it  is 
DOW  proposed  to  relegate  primary  education  to 
the  private  schools,  A  measure  to  that  effect  baa 
]jasBed  the  lower  chttml^er  of  the  states-general, 
and  \\i\B  been  withdrawn  by  the  government  for 
the  pTU^>ose  of  removing  certain  objectionable 
features  which  caused  its  rejection  by  the  upper 
boufie, 

—  The  coldest  place  upon  the  earth,  says  Aas- 
landt  m  Verchojansk,  in  Siberia.  Tlie  coldest 
regions  of  Asia  lie  east  of  the  Lena  River,  and  the 
xot^teorological  citation  at  Yakootsk  has  rt»corded 
the  lowe-st  temperature  ever  ol>served.  The  aver- 
age temi»erature  for  the  year  at  that  place  is 
—  IT**  C,  and  the  different*©  between  the  summer 
and  winter  temperatures  is  not  le«8  than  64'  C; 
the  aveiage  temjierature  in  Januarj*  being  —49^ 
C,  and  in  July,  +15"  C,  On  Jan.  15,  1885,  the 
tcmiJtfrwture  fell  to  —68°  C. 

—  Eeeemtly  published  statistics  of  British  India 


give  the  entire  population  (for  1883-84)  at  258,982,- 
595,  and  the  suj^erficial  area  at  1,378,044  square 
miles.  4.3,54S>,158  residences  were  enumerated. 
The  density  of  the  population  reaches  it*s  maxi- 
mum in  Bengal,  where  there  are  442.8  inhabitants 
to  each  sfpiare  mile  :  the  miniinuui  is  foimd  in 
Central  Indhi  with  59,8,  and  in  British  Burmah 
with  42,8,  to  eaeli  square  mile.  For  every  180 
males  there  are  124  females.  Tlie  Hindoos  and 
Buddhists  include  190,(K)0,000;  the  Mohammedans, 
50,00O,0()0;  Christians,  1.8«),000:  I^rseee,  85,fKH); 
Jews,  12,000  :  and  various  other  sects  with  smaller 
numbers.  The  entire  debt  of  India  amounts  t^> 
£171,577,945,  In  March,  1885,  the  entire  length 
of  niiLrttadj*,  hi  miles,  was  12,000  ;  of  the  tele- 
graph systemft,  23,B41;  the  total  length  of  ^ires, 
68,094. 

—  A  canal  between  the  White  Sea  and  the 
Baltic  Sea  has  been  determined  upon  by  the  Ru^ 
aian  authorities,  says  Auslmid.  Peter  the  (ireat 
long  ago  buaieil  himself  with  such  a  project,  %vhicJi 
only  lately  was  revived  by  the  Russian  stx'iety  for 
the  promotion  of  commerce  and  industry.  The 
cost,  which  is  estimated  at  seven  minion  nibk^s, 
will  be  lK)me  by  the  state.  Work  will  be  begun 
ujHjn  the  canal  the  present  year, 

—  Statistics  of  the  French  sea-ftsheries,  for  1884, 
recently  i>ul>lished,  give  the  total  value  of  the 
catch  for  that  year  at  87,901,124  francs, —  a  de- 
crease from  that  of  the  previous  year  of  19,2tl5,797 
francs. 

—  Dr.  Valentine  Mott,  who  went  to  Paris  some 
months  ago  to  study  Pasteur*s  methods  of  hydrcH 
phnl»iii  treatment,  Ixas  just  returned,  very  siujgiune 
in  his  Itelief  of  its  efficacy.  He  brought  with  hini, 
on  his  return,  a  rabbit  inot*ulate«l  by  Pasteur  just 
before  his  departure.  The  ralbit  died  on  the 
seventh  day  after  receiving  the  virus,  a  ehort  time 
before  coming  into  i>ort.  Thb  is  said  to  be  the 
first  time  that  Pasteur  has  given  the  vims  to  any 
one,  and  it  will  be  utilized  for  further  pr«>i>agation 
and  hydroplj*»l>ia  treatment  by  Dr,  Mott, 

—  One  of  the  olilest  medical  colleges,  if  not  the 
oldest,  in  the  world,  is  the  Medical  school  of  the 
Im)»erial  university  of  Japan,  which  now  numl)ers 
its  centuries  by  two  figures.  In  its  earlier  jieriod 
its  faculty  included  a  sup*?rintendent  and  assistant, 
one  |>roft*ss«ir  of  medicine,  one  of  acupuncture, 
one  of  massage,  and  various  other  instructors  in 
syjecial  diseases,  materia  medica,  botany,  etc. 
The  course  then  covered  «*ven  years,  and  even 
now  the  schoul  shows  a  more  creditable  iitatus 
than  tlie  most  of  ours.  Four  years  in  actual  mcili- 
cal  studies  are  now  required,  with  thri^  years' 
preparation,  —  in  all,  sevi?n  years  of  college  train- 
injg.       We    wonder  whether    the    profeseiou    in 
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America  would  be  crowded  as  badly  as  the  uni- 
versal lamentations  of  medical  men  indicate,  if 
all  were  excluded  from  practice,  save  those  who 
had  sx)ent  seven  years  in  preparation.  The  course 
of  instruction  at  the  Japanese  college  is  modelled 
after  that  of  the  German  schools,  and  the  lectures 
are  mostly  delivered  in  the  German  language,  by 
the  five  foreign  professors,  though  there  is  a  spe- 
cial course  in  the  Japanese.  The  total  number  of 
students  in  attendance  last  year  was  nine  hundred 
and  seventy-two. 

—  Messrs.  W.  T.  Jackman  and  J.  D.  Webster 
have  lately  succeeded  in  obtaining  good  photo- 
graphs of  the  retina  of  the  living  human  eye, 
illustrations  of  which  are  given  in  the  English 
Photographic  news.  They  were  able  to  bring  the 
time  of  exposure  for  the  negative  to  within  two 
minutes  and  a  half,  and  it  is  very  probable  that 
technical  skill  will  further  reduce  the  time  and 
difficulties.  The  chief  obstacles  to  shortening  the 
time  of  exix)sure,  so  far  encountered,  are  the  color 
of  the  retinal  reflection,  and  the  fact  that  the  Ions 
of  the  eye  has  the  proj^erty  of  absorbing  the  ultra- 
violet rays.  It  seeuis  highly  probable  that  the 
photograph  will  here  become  a  valuable  adjunct 
to  the  physiologist,  ophthalmologist,  or  even  the 
general  physician,  as  the  eye  affords  diagnostic 
aid  in  not  a  few  diseases. 

—  C.  Wiegelt,  O.  Sacre,  and  L.  Schwab  have 
made  a  series  of  very  valuable  experiments,  says 
the  Chemical  news,  on  the  injury  to  fisheries  and 
fish-culture  by  sewage  and  industrial  waste  waters. 
They  find  that  chloride  of  liuie,  in  proportions  of 
0.04  to  0.005  per  cent  chlorine,  has  an  immediate 
deadly  action  upon  tench,  while  trout  and  salmon 
perish  in  presence  of  0.0008  i>er  cent  of  chlorine. 
Sulphurous  acid  has  the  same  action  as  chlorine, 
and  is  still  more  hurtful  if  another  acid  is  simul- 
taneously present ;  sulphites  are  harmless.  Hydro- 
cliloric  acid,  1  \^v  cent,  kills  tench  and  trout.  In 
sulphuric  acid  of  0.1  per  cent,  trout  turn  on  their 
sides  in  two  to  six  hours,  while  tench  were  not 
affected  in  eighteen  hours.  Acids  are  said  to 
have  less  action,  the  higher  are  their  molecular 
weights.  Tannin  at  0.1  per  cent  is'  harmless. 
Ammonia  exerts  no  action  at  0.0 1  per  cent.  Soda 
at  1  per  cent  is  fatal  to  trout  on  prolonged  ex- 
posure. Manganese  chloride  at  5  \yeT  cent  had  no 
action  on  tench  in  twenty -two  hours,  and  a  trout 
sustained  1  per  cent  for  five  hours.  Iron  acts  as 
a  specific  poison  ui)on  fishes,  except  in  the  state  of 
a  ferrous  salt.  Alum  has  the  same  injurious  ac- 
tion as  the  salts  of  iron.  Solution  of  caustic  lime 
has  an  exceedingly  violent  action  upon  fishes,  due 
in  part  to  the  deposition  of  calcium  carbonate  in 
the  gills.     Arsenious  acid,  0. 1  per  cent,  combined 


with  soda,  has  no  injurious  action  upon  trout  tnd 
tench.  Mercuric  chloride,  in  proportioiis  of  0.1 
and  0.05  per  cent,  is  immediately  fatal  Copper 
sulphate,  0.1  and  1.0  per  cent,  kills  trout  in  a  few 
minutes  if  they  cannot  escape  into  pure  water. 
Potassium  cyanide,  0.01  and  0.005  per  cent,  is 
rapidly  fatal  if  there  is  no  escape.  PotaBsiQm 
sulphocyanide  and  ferrocyanide,  in  the  proportiflo 
of  1  per  cent,  had  no  injurious  action  in  an  boor. 
Sodium  sulphide,  0.1  per  cent,  was  endured  by 
tench  for  thirty  minutes.  The  fish  were  bleached, 
and  did  not  recover  their  color  in  pure  water. 
Hydrogen  sulphide  proved  rapidly  fatal  in  the 
proportions  of  0.01  and  0.001  per  cent.  The  hurt- 
fulness  of  putrid  sewage  depends  on  poisonooi 
gases,  on  the  deficiency  of  oxygen,  and  on  the 
action  of  bacteria. 

—  The  death  is  announced  of  Mr.  Thomas  Ed- 
wards, the  Scotch  shoemaker  naturalist  whom 
Dr.  Smiles  made  famous. 

—  In  an  article  on  coal-consumption  as  affected 
by  temperature  and  lengtli  of  trains,  the  Uattnod 
gazette  reaches  some  interesting  conclusions.  Dead 
weight  to  the  amount  of  thirty  tons  added  to  a 
train  of,  say,  five  cars,  will  not  increase  coal-con- 
sumption as  much  as  to  add  another  car.  both 
because  it  does  not  increase  air-resistance  and  be- 
cause the  added  load  decreases  somewhat  the  roll- 
ing resistance  per  ton.     If  we  assume  it  to  add 
five  pounds  per  mile  to  the  coal-conaumption,  we 
are  certainly  not  underestimating  it  proportionally. 
Adding  six  tons  per  car,  therefore,  to  the  average 
weight  of  a  train  of  five  passenger-cars,  means  no 
more  than  an   increase  from  fifty-five  to  sixty 
pounds  per  train-mile.     If  we  assume  this  five 
pounds  of  coal  to  be  worth  one  cent  (at  the  rate 
of  four  dollars  per  ton  of  two  thousand  jjounds  for 
coal),  and  if  an  extra  passenger  at  tliree  cents  per 
mile  be  attracted  to  the  train  every  third  trip,  he 
will  pay  for  the  loss  of  fuel  due  to  adding  six  tons 
to  the  weight  of  every  passenger-car,  which  goes 
a  little  way  toward  explaining  the  tenileocy  to 
increase  weight  for  the   sake  of  luxury,  which 
seems  so  reckless.     In  this  estimate,  the  effect  of 
extra  weight  on  grade-resistance  is  taken  into  ac- 
count, though  in  reality  it  is  comparatively  unim- 
portant.    It  is  estimated  that  about  six  pounds 
and  a  half  of  coal  per  mile  are  added  to  the  eon- 
sumption  for  each  passenger-car  of  twenty  tons  or 
more  moved  at  way-train  speed,  and   for  each 
sleeping-car  of  thirty  tons  or  more    moved  in 
through  trains  making  few  stops,  and  that  the 
locomotive   alone  is  to  be  charged   with  rather 
more  coal  than  that  due  to  three  cars. 

—  The  discovery  of  an  interesting  illusory  effect 
in  the  sense  of  sight  is  given  by  Professor  Einer 
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in  the  BioJogittcJu^B  (^eniraUylatt,  His  attention 
Wfts  clirectcNl  to  tlie  8ubjec-t  by  n  simple  incident. 
Lyinjif  iiiw«n  the  tlcior  of  a  hut  near  an  o]jen  fire,  he 
noticeil  that  the  sky,  as  &een  through  a  »maU  win- 
dow, Heeme^l  fre<inently  lit  up.  as  though  by 
lightning;.  Assuring  himself  that  such  was  not 
the  case,  he  found  that  the  apparent  phenomenon 
wag  due  to  n  d«Heiiliofi  eaufeed  by  the  flickering 
lif^ht  in  the  romu,  though  no  changes  in  its  in- 
tensity were  visihie.  To  show  the  effect  more 
•trongly,  lie  constnitted  a  translucent  shade  he- 
fore  a  lamp,  upon  which  he  attacheil  a  small  disk 
of  thick  white  jjai>er.  This  lanjp  was  tw*  arranged 
that  its  brightness  might  be  quickly  and  easily 
Taried.  On  the  other  side  a  gas-lamp  enclosed  by 
an  opaque  cylinder  waa  }>laceib  emitting  a  ray  of 
light  through  a  lens  diiectly  u|x>n  the  j»fipt?r  disk. 
Looking  now  at  the  disk  through  a  hollow  cylin- 
der at  a  distance  of  sevend  feet»  wliiJe  the  light 
behind  the  sliade  \va»  made  to  vary  in  intensity, 
iliere  wiis  found  a  striking  etlecl^  in  thai  the  varia- 
tion ap|)eared  to  rest  only  in  the  pajjer  disk,  while 
the  aun'oundmg  tield  appeareti  constant.  Thig 
iUnsion.  the  author  says,  shows  that  we  are  in- 
cline*! to  hold  as  constant  the  jiredoniiuating 
brightness  in  the  field  of  vision,  and  attriliute 
at  ion  to  the  subordinate. 

—  It  has  been  expertmentatly  proved  by  the 
English  com  mission  on  accidents  in  mines »  as 
0tate<J  in  their  last  report,  that  a  f»ercentage  of 
Hiarah-gas  amounting  to  ^^g  pex  cent,  or  even 
four  per  cent,  of  atmc^pheric  air»  is  decidedly  ex- 
plosive. Half  of  this  proportion,  however,  though 
not  in  itself  danger«^»us,  and  though  inifKjssilOe  of 
detecti(»n  by  ordinary  lamp'testi*,  will  exyjhxle  if 
the  air  be  latlen  even  lightly  with  fine,  dry  coal- 
dust  ;  and  it  if?  probable  that  some  uf  the  obscure 
causes  of  accidents  may  be  ascrihtfd  to  this  cause. 
The  opiniMn  of  the  couimisiiiOiners  with  regard  to 
the  older  Davy,  Claimy,  or  even  Stephenson 
lain|is,  is  that  they  have  in  a  great  measure  lost 
their  value  in  consecjuence  of  the  draughts  of  air 
from  the  free  ventilation.  A  current  of  air 
of  eight  hundre<i  feet  jjer  mijiute  in  an  impure 

aogfihcre  may,  in  spite  of  the  wire  gauze,  eflFect 
pVex]^losfioit  in  any  one  of  them.  Electric  Light- 
ing 18  already  tt»  some  extent  in  u^e  ;  find  as  the 
risk  from  its  use  is  much  less,  ami  its  lighting- 
IMJwer  greater,  it  [irobably  will  be  more  generally 
adopteih 

—  The  summary  report  of  the  operations  of  the 
gieolonical  and  natural  history  survey  of  the  Do- 
minion of  Canada  by  the  director.  A.  R.  C.  Sel- 
wyn,  give*  a  creditable  showing  for  the  amount 
of  money  exyjended.  Work,  chiefly  geological  and 
topographical,  baa  been  prosecuted  over  portions 


of  every  province  and  territory  in  the  dominion, 
from  Nova  Scotia  to  the  west  coast  of  Vancouver 
leJand.  The  permnnel  of  the  survey  is  now  com- 
posed of  a  staff  of  fifty  employees,  —  thirty-four 
l^nrofessional,  and  sixteen  ordinary.  The  exj>en- 
diture  amounted  to  something  over  ninety  thou- 
saml  ilollars  during  the  pa^t  yean  Tlje  topo- 
graplucal  n^sults  will  be  embodied  in  a  numl^r  of 
uuiyjs  now  in  process  of  preparation.  These  majis 
include  one  of  British  Columbia,  that  will  shortly 
be  published  :  one  of  Assiniboia,  now  in  the  hnnds 
of  the  engi'aver  ;  and  one  of  the  Bow  and  Sas- 
katchewan rivers,  on  a  &<:%*» le  of  eight  mUes  to  tlie 
inch,  well  advanced.  Another  on  Manitolm  and 
western  Ontario,  to  cover  3,450  stpiare  miles,  and 
a  very  important  geological  map  of  the  jjeiiinsular 
Ix>rtion  of  Ontario,  to  L»e  issued  in  6 heels  of  uni- 
form sii^e,  are  in  pn)gre&8,  us  well  aa  maps  of 
Quel>ec,  the  I^ike  of  3!i^tai*&ini  and  adjacent  re- 
gions, and  portions  of  Nova  Scotia  and  New 
Biuuswick.  Much  less  attention  is  paid  tt)  biolo- 
gy, with  the  exception  uf  paleontfilogy ;  yet  in 
botany  anti  zoulogy  consideraltle  piijgress  has  been 
maiie.  Among  the  more  interesting  residts  « it  the 
explorations  is  the  detenu inaiion  of  the  Bize  of 
Lake  Mistassini,  about  which  there  has  been  great 
uncertainty.  It  was  loimd  to  t*e  about  one  hun- 
dred miles  in  length,  with  an  average  breadth  of 
alxnii  twelve  miles,  —  a  very  different  figure  from 
what  is  represented  on  the  majis, 

—  Dr,  Alfre<l  Oohlscheider,  says  the  Lancet,  has 
recently  pul)liHhed  the  results  of  researches  he  has 
made  upon  the  nerves,  by  which  sensations  of 
temi>erature  and  pressure  are  conducted.  He 
finds  that  the  skin  is  not  in  all  parts  capable  of 
perceiving  variation  of  tempt^rature,  and  that 
some  i>art8  can  only  recognize  sensations  of  cold, 
other  parts  only  sensations  of  heat.  These,  which 
he  terms  warm  and  cold  jKiints,  are  distributed 
between  or  among  each  other,  but  never  coincide. 
Their  general  arrangement  is,  that  they  are  dis- 
posed in  chains  which  j pursue  a  slightly  cuned 
course.  These  chains  radiate  from  certain  jKiints, 
which  may  be  termed  nwHat ion-points  or  lem- 
[►erature-centres.  Tlie  chains  of  the  cold-pomtfl 
do  not  in  general  coincide  w  ith  those  of  the  heat- 
points,  but  these  radiation-pcjints  are  identical. 
The  cold -points  are  in  all  parts  of  the  skin  more 
numerous  than  the  warm -points.  When  the  coid- 
|X)ints  are  excited  by  either  mechanical  or  electri- 
cal stimuli,  a  punetiform  sensation  of  cold  is  ex- 
periencetl,  and  the  opipoeite  sensation  is  felt  when 
the  warm-points  are  stimulated.  Goldecheider 
was  able,  by  stimulation  of  nerve-trunks,  to  ex- 
cite eccentric  seoBAtioDS  of  heat  and  cold.  The 
temperature-points  were  found  to  be  insensitive 
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to  pricks  and  other  punctiform  pain-excitants. 
Gtoldscheider  admits,  therefore,  not  only  the  ex- 
istence of  nerves  exclusively  devoted  to  i)ercep- 
tions  of  temperature,  but  specific  nerves  for  heat 
and  cold.  The  sensibility  of  the  surface  of  the 
body  to  temperature  presents  great  topical  varia- 
tions, and  is  directly  dependent  in  any  region 
upon  the  number  and  intensity  of  the  tempera- 
ture-points, —  that  is  to  say,  upon  the  local  wealth 
of  temperature-nerves,  —  and  go  hand  in  hand  with 
the  distribution  of  the  great  nerve-trunks.  Gold- 
scheider  also  differentiates  in  the  skin  nerves  of 
general  sensation  and  specific  pressure-nerves. 
The  latter  terminate  in  certain  points  of  the  skin 
which  are  not  only  especially  sensitive  to  very 
delicate  contact,  but  contain  also  peculiar  organs 
which  excite  a  granular  sensation  on  pressure. 
The  pressure-points  are  arranged  after  the  same 
fashion  as  the  tem][)erature-points,  but  are  in  gen- 
eral much  more  closely  aggregated.  Both  they 
and  tlie  temperature-points  supply  us  with  infor- 
mation in  regard  to  locality. 

—  Any  one  may  become  a  member  of  the 
Roman  alphabet  association,  to  which  reference 
is  made  in  the  article  in  this  number  on  '  The  in- 
tellectual movement  in  Japan,'  by  the  payment  of 
an  annual  fee  of  one  dollar.  All  donations  should 
be  addressed  to  Roma-ji-kai,  Tokio,  Japan. 

—  The  dredging-machinery  for  the  excavation 
of  the  Panama  canal  is  exceedingly  powerful. 
One  of  the  dredges  excavates  8,800  cubic  metres 
per  day,  and  there  are  two  others  which  excavate 
800  and  1,000  cubic  metres.  Besides  these,  there 
are  a  numl^er  of  smaller  ones  in  oi)eration,  in  all, 
capable  of  excavating;  87,000  cubic  metres  per 
day.  It  is  rei)orted  that  during  the  month  of 
February,  upwards  of  1,100,000  cubic  metres  were 
excavated. 

LETTERS  TO  THE  EDITOR. 

♦%  CorrtMpondenta  are  requetted  to  be  as  brief  as  possible.    The 
writer's  name  is  in  till  cases  required  as  proof  of  good  faith. 

On  a  fi^eodetic  survey  of  the  United  States. 

I  HAVE  been  often  asked  why  a  geodetic  survey 
and  triangulation  is  the  only  mode  of  surveying 
a  lar^e  area  with  precision,  and  why  such  slow  and 
tedious  methods  are  requisite  for  needful  accuracy. 
This  paper  is  an  attempt  to  show,  in  popular  lan- 
guage, both  the  processes  themselves  and  their  neces- 
sity :  as  also  why  congress  should  act  upon  the 
repeated  recommendations  of  the  national  academy, 
and  carry  out  its  views. 

To  many  of  the  habitual  readers  of  Sciencey  this 
letter  will  appear  to  deal  with  elementary  matters 
which  they  may  be  assumed  to  know.  To  another 
large  and  equally  earnest  class  of  readers,  it  may 
convey  useful  information.  Possibly  it  may  help 
forward  the  end  sought  for ;  and  to  this  every  true 
lover  of  science  will  cry  *  Qod  speed.' 

Any  survey  of  a  small  area,  as  a  farm,  plantation, 


or  township,  may  be  mad«  by  any  of  ths  vnl 
methods  adapted  in  ordinary  land-sorreyiDg,  what 
the  area  covered  by  the  survey  is  treated  as  aplm 
sarface. 

The  compass  and  Qunter's  chain  of  sixty -liz  fm 
are  the  usual  sorveying-instrnments  in  this  ooutiy. 
They  are  liable  to  serious  error.  Lack  of  knowkdgi 
of  the  true  local  mainietic  variation  of  its  leeikr 
change  from  year  to  year,  and  of  its  dinmal  chai|i 
between  morning  and  afternoon,  with  the  9lww/% 
impending  possibilities  of  special  loeal  attraetiaB  it 
or  near  the  place  surveyed,  are  among  the  diiBcsltMi 
attending  the  use  of  the  compass.  The  eba 
stretches  with  use,  and  changes  its  length  with  tk 
seasons  and  their  varying  temperatures,  and  ii  oftas 
carelessly  carried  by  men  little  accustomed  to  pn- 
cise  methods.  It  is  not  too  much  to  say  that  ssy 
land  worth  fifty  dollars  an  acre  is  too  vabable  to  bi 
surveyed  with  a  compass,  and  any  record  of  Mich  i 
survey  is  likely  to  become  a  fruitful  source  of  fstmi 
litigation.  The  best  of  such  surveys  are  bat  i^ipits- 
imations  to  the  truth. 

Errors  from  these  approximate  measuremeiiti  an 
cumulative.  When  such  surveys  are  extended  orer 
large  areas,  as  upon  our  public  lands,  sertoot  cons- 
quences  follow,  involving  present  and  future  dosbt 
and  litigation  as  to  boundaries.  This  is  already  lo- 
parent  in  the  west.  It  will  become  more  so  intM 
future  as  land  increases  in  value. 

The  necessity  for  greater  precision  in  originsl  psb- 
lie-land  surveys,  and  for  means  of  ascertaininR  and 
checking  errors  already  existing,  has  been  forablr 
stated  in  a  report  to  congress  on  the  sorrey  oif 
the  territories,  by  the  National  academy  of  sdeocci 
in  November,  1878,  printed  in  'Misc.  doc. Na5, 
house  of  representatives,  45th  congress*  8d  ssMkn.' 
The  report  of  the  academy,  and  the  very  stroDf?  let- 
ter of  Major  J.  W.  Powell,  which  forms  a  part  of  it, 
fully  describe  the  character  and  consequences  of  the 
errors  alluded  to.  It  also  sets  forth  the  true  remedT 
as  only  to  be  found  in  a  method  of  survey  whia 
should  be  as  nearly  infallible  as  scientific  skill  and  t 
laborious  and  careful  apphcation  of  well-known 
principles  could  make  it. 

This  method,  as  practised  for  two  centuries  by 
civilized  nations,  consists  of  a  system  of  triani^es, 
starting  from  and  proceeding  toward  certain  bsM- 
lines,  measured  with  every  possible  care  with  ap- 
paratus specially  devised  to  either  entirely  elimi- 
nate, or  to  reduce  to  a  minimum,  every  source  of 
error,  whether  physical  or  mechanical,  which  might 
vitiate  the  resulting  length  of  the  measured  line,  or 
cast  a  doubt  upon  its  precision. 

Apparatus  of  this  nature  is  now  constructed  and 
used,  in  the  U.  S.  coast  and  geodetic  survey,  of  raoh 
precision  that  the  average  probable  error  of  the  two 
primary  bases  last  measured  with  different  apparatus, 
constructed  on  different  principles,  is,  roughly,  about 
one  twelve-hundred-thousandth  part  of  the  lengths 
of  the  measured  lines. 

The  exact  length  of  the  base  being  ascertained, 
and  a  system  of  triangles  built  upon  it  adapted  to 
and  covering  the  country  to  be  surveyed,  the  lengths 
of  all  the  other  sides  of  the  triangles  in  the  system 
are  inferred  from  the  familiar  theorem  that  *'  every 
triangle  has  six  elements  or  functions,  — vix.,  three 
sides  and  three  angles ,  —  any  three  of  which  being 
known  (one  being  a  side),  the  other  unknown  ele- 
ments may  be  computed  **  with  a  degree  of  precision 
of  the  same  order  as  that  of  the  known  elements. 
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It  19  thei^fore  only  ueoeflasry  to  measure  tte  angles 
with  the  satDO  preci«OD  as  the  base,  to  insure  cqaally 
precise  results*  This  ib  «io  far  attaiDable,  that  the 
late!ft  ^reat  primary  trianf^ilation  of  the  coast  and 
geodetic  surrey,  enclosed  between  two  measured  bases 
six  hundred  mites  apart,  met  nearly  midway,  at  a 
line  about  tweDty-Diiie  miles  and  a  half  long'.  The 
computed  len|!:ths  of  the  line,  from  measured  bases 
distant  about  three  hundred  mites  from  either  of 
them,  agreed  within  about  five-eighths  of  an  inch. 

It  follows  from  the  above,  that,  in  any  ayitem  of 
triangnlation  carefully  conducted,  the  relation  of 
wr^ry  point  in  the  system  to  every  other  point  may 
be  determined  with  a  degree  of  pre<*i]tion  almci^t 
absolute.  It  renders  the  position  of  each  apex  of  a 
triangle  infallible  ;  since  it«  error,  if  any,  can  ouly 
be  detected  by  application  of  similar  methods  of  pre- 
einim,  which  will  themselves  be  liable  to  the  same 
■oiurces  of  error, 

BeferrinfT  to  what  has  been  written  as  to  cumula- 
tive errors  belctn^ng  to  all  ordinary  local  topoj^raphi- 
cal  or  other  surveys^  it  is  evident,  that*  if  these  sur- 
■reys  include  two  or  more  trigonometrical  points 
within  their  iimiU,  the  inevitable  error  involves!  in 
their  meth<  ds  is  checked  and  corrected  as  each  i-uch 
point  iM  successively  reached.  If  it  is  not  exactly 
hit.  the  local  survey  is  wrong,  and  roust  be  corrected 
to  meet  the  tnaufmlation  point,  which  stards  as  in* 
fallible  in  its  axugned  position  as  the  pope  claims  to 
be  in  his. 

The  trianKolation  gives  the  relation  of  every  point 
10  the  syst^-ra  to  ev^ry  other  point.  To  apply  the 
data  thus  obtained  to  it»  chief  use  in  the  construction 
of  accurate  maps,  from  the  local  surveys  thus 
checked  and  corrected,  another  class  of  observations 
ftod  reductions  becomes  necessary  to  fit  the  frame- 
work which  has  been  consitructed  to  its  proper  place 
upon  the  liurface  of  the  earth.  This,  with'  the  tri- 
angnlation, constitutes  what  may  properly  he  called 
geodesy.  No  lietter  definition  of  this  term  can  be 
l^iven  than  that  by  the  late  Gen.  R.  D.  Cutts : 
**  Geiid«.'gy,  in  practice,  may  tie  described  as  a  sys- 
tem of  thtj  most  exact  laml-meaAurements,  extended 
in  the  form  of  a  tnnu^tatioo  over  a  targe  area  ;  con- 
trolled, in  its  relation  to  tbe  meridian,  by  astronom- 
ical ajcimutbs ;  computed  by  f*>rmulae  based  on  the 
dimensiuos  of  the  [adopted]  spheroid  ;  and  placed  in 
its  true  |K){i^iticin  on  the  f^urface  of  the  earth  by  as* 
trmiomicat  latiturles  and  differences  of  longitude 
from  an  e*tablit!ihe<l  meridian/' 

Tbe  whole  system  of  triangulatioQ  thus  combined 
and  co^ordinated,  and  nnade  to  occupy  its  true  posi- 
tion upon  the  earth's  surface,  may  be  compared  to  a 
human  skeleton.  As  the  «ikeleton  is  tbe  framework 
on  which  is  built  and  sustained  the  varied  elements 
of  the  human  bcxly,  each  fitted  to  aud  held  in  its 
place  by  the  unyieldmiir  structure  sustaming  it,  so  the 
tri&Bfnilation  is  the  frnniework  on  which  each  varied 
portion  of  the  earth's  surface  within  its  range  is  also 
fitted  tnand  held  in  it8  true  ixjsition,  and  the  result- 
ing map  becomes  an  absi^lutety  true  topographical 
picture  of  the  country  it  purports  tr>  represent. 

But  this  is  only  one,  and  not  the  greatest,  good 
repre>»ent«d  by  a  well  executed  and  complete  geodetic 
•nrvoy.  Every  fioint  of  the  triangulation  is  care- 
fnily  marked  above  and  beneath  the  surface  for 
j^^f.V.  r."'  '"  future  ages.  Ever?  recorded  distance 
bi  two  points  thuj4  marked  beeofnes  a  baee- 

ItiP  leDgin  is  known  with  a  defpree  of  pre- 

csnom  unaitoinable  by  ordinary  methcKls,     So,  also, 


is  the  azimuth  or  angle  with  the  tme  meridian  made 
by  every  such  line,  thus  affording  means  for  ascer 
taining  the  local  magnetic  variation  and  its  yearly 
change.  The  recorded  and  published  latitude  and 
longitude  of  any  station  will  enable  future  astrono- 
mers to  find  close  at  hand  the  means  of  fixing  their 
precise  relations  to  other  and  distant  observatories. 
As  the  country  increases  in  population  and  wealth, 
its  topographical  features  change.  New  towns  sre 
built,  and  new  roads  and  new  railroads  laid  out. 
New  n^apa  will  be  called  for,  and  eoMly  supplied, 
since  the  framework  of  the  trianpiilation.  executed 
half  a  century  before,  perhaps,  is  there,  always  cor- 
rect and  reliable.  As  the  elevations  of  all  the  sta- 
tions above  the  mean  level  of  the  sea  have  laeen  de- 
termined in  the  original  survey,  so,  if  schemes  of 
drainage  are  planned  to  brin^  sw^amp  lands  into  u»e 
for  arable  purposes,  these  differences  of  level  will 
afford  data  for  obtaining  the  amount  of  fait  and 
its  proper  direction.  And  so  long  as  the  earth  and 
sea  maintain  their  relative  positions,  so  long  the 
beneficent  effect  of  early  and  exact  triangulation 
will  cnntinue  to  be  felt. 

This  is  essentially  a  national  work.  It  cannot  be 
defined  by,  or  confined  within,  t'tate  boundaries. 
Whatever  views  may  be  held  as  to  local  t0|.<>gr8phi- 
cal  surveys,  and  who  shall  execute  them,  it  is  evident 
that  the  framework  on  which  they  are  to  be  built 
must  be  independent  of  political  bnundaries.  Tbe 
triangle  sides  leap  across  bays  and  lakes,  or  from 
mountain  to  mountain  and  hill  to  hill,  or  tbey  travel 
'  upon  stilts '  across  the  level  swamps  and  prairies. 
Nature  only  fixes  its  limits.  It  is  homogeneous  and 
universal  by  its  own  cm  ud  it  ions  of  existence.  The 
geodetic  survey  of  alt  our  country  is  therefore  a  work 
eminently  proper  for  the  national  gOTemment  to 
carry  on,  leaving  the  oiber  questions  of  local  topo* 
graphical  surveys  for  national  or  state  action,  or  for 
b<jth  combined,  as  in  Massachusetts. 

The  National  academy  of  sciences,  which  is»  t>y 
taw,  the  adviser  of  congress  and  the  executive  upr>n 
scientific  matters,  has  twice,  at  the  call  of  conifrefs. 
advised  the  early  execution  of  this  great  work,  and 
that  its  execution  should  be  intrusted  to  the  coast 
and  geodetic  survey  as  best  fitted,  in  men,  means, 
and  training,  to  carry  it  on.  Lately  the  need  of 
prompt  action  in  the  same  direction  has  been  well 
and  strongly  set  forth  by  Prof,  W,  P.  Trowbridge  of 
Colombia  college,  whose  large  experience  gives 
weight  to  his  words. 

If  states  whose  interests  require  good  maps  will 
join  with  commercial  bodies  and  scientific  men  in 
urging  legislation,  the  plan  proposed  by  tbe  natiuual 
academy  in  1878,  and  again  in  1884,  may  be  carried 
out  with  no  duplication  of  other  work,  but,  on  the 
contrary,  with  cordial  and  complete  co-ordination 
with  other  surveys.  The  whole  country  would  be 
benefited  thereby  to  an  amount  far  exceeding  tbe 
outlay.  C,  0.  Bou TELLE. 

Washington,  Vay  11  > 


Double  Tisiott. 

Your  correspondent.  Dr.  George  Keller,  will  find 
the  phenomena  of  double  vision  discussed  in  Helm- 
holtz*s  *'  Physiological  optics,'  and  in  LeConte^s  book 
on  sight.  The  latter  is  a  small  volume  published  by 
h.  Appleton  &  Co,,  New  York.  The  production  of 
binocular  images,  apparently  suspended  in  mid  air, 
on  regarding  a  tessellated  pavement  or  papered  wall 
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with  Tisuiil  lines  Appropriately  crossed.  Is  ditoiissed 
but  incorrectly  explnio^d  by  Sir  David  Brewster  in 
bis  book  on  the  stereoscope,  many  of  his  experiments 
having'  been  performed  more  than  forty  years  ago. 

Dr.  Keller  neems  to  be  affected  slitrhtly  with 
diverfifent  strabismus ;  which,  however,  has  not  re- 
sulted, as  it  so  often  does,  in  the  loss  of  power  to  secure 
binocular  vision.  He  will  6nd  the  phenomena  of 
vision  by  optic  diverg-ence  discussed  in  a  series  of 
articles  entitled  '  Note/J  on  physiolofcical  optics/  ptib- 
ltsli«i(J  in  the  Ain\erican  journal  of  tcinncc  for  No- 
venib<?r  and  December,  1881,  Marchf  April,  May, 
October,  and  November,  lH>i2, 

W.  L»Coirn6  Stevens. 

17U  JorftlemoQ  8tr(«et»  Brooklyn, 
Msy  15, 

Diathermancy  of  ebonite. 

Absence  from  home  has  prevented  me  seeing 
sooner  Seit^nce  for  April  30. 

In  referring  to  my  paper  read  before  the  April 
meetings  of  the  Nstional  academy  of  sciences,  you 
state,  **  Prof.  Alfred  M.  Mayer,  in  describing  recent 
work,  stated  that  he  had  succeeded,  by  the  use  of  a 
lens  of  ebonite,  in  inflaming  various  substances  by 
the  concentration  of  dark  rays,  for  which  ebonite  is 
tianslueent/'  The  statf^ment  is  not  what  I  stated 
before  the  academy.  The  title  of  my  paper*  ae  pub- 
lished by  the  academy,  is,  **  On  the  diathermancy  of 
ebonite  and  obsidian,  and  on  tbo  production  of 
calorescence  by  meani  of  screens  of  ebonite  and 
obsidian," 

The  focns  of  dark  rays  was  obtained  by  *  screens* 
of  ebonite  and  of  obsidian  placed  across  the  cone  of 
rays  reflected  from  a  large  mirror,  or  those  rtsfracted 
by  a  lens  of  f^lass  of  twenty  inches  diameter,  I  have 
obtained  foci  of  dark  rays  with  a  combination  of 
thin  lenses  of  ebonite,  but  the  heat  of  such  foci  is 
not  suMcient  to  inflame  substances. 

Alfeed  if,  Maykh, 
Hobokea,N,J.,  May  IS. 


Pharyng-eal  respiratory  movements  of  adult 
amphibia  under  water. 

The  letter  of  Profs.  S.  H.  andS.  P.  Gage,  in  your 
issue  of  April  30,  induces  me  to  recall  and  publish 
an  observation  made  by  me  in  1877. 

During  a  stay  of  some  months  in  New  York  id  the 
summer  of  that  year,  I  several  times  visited  a 
museum  and  aquarium,  situated,  if  I  remember 
anght,  on  6tli  Avenue,  1  saw  there  a  very  line 
specimen  of  Cryptobrant^bus  Alleghauiensi8  about 
twenty  inches  long.  I  \^atched  from  time  to  time 
for  several  hours,  but  never  saw  it  rise  to  the  sur- 
face for  air.  As  it  lay  at  the  bottom  of  its  clear 
glass  tank,  I  saw  very  distinctly  continuous  rhyth- 
mical respiratory  movemenis.  These,  however, 
were  not  confined  to  the  pharyngeal  region,  but 
seemed  to  me  to  extend  the  whole  length  of  the  body- 
cavity.  ft  was  a  kind  of  squirming  or  wriggling 
movement  running  down  the  bfxly.  I  looked  care- 
fully  for  currents  issuing  from  gill  slits^  but  could 
see  none. 

At  that  time  I  concluded  that  the  movements 
served  the  purpose  of  eburning  up  the  air  in  the 
lungs  so  as  to  utilize  as  much  of  the  oxygen  as  pos- 
sible. This  seemed  the  more  necessary  in  amphib- 
ians on  account  of  the  simplicity  of  their  lung-sae, 
1  had  fully  intended  to  draw  scientific  attention  to 


the  subject,  but  on  returning  home  I  cmM  vm  xsj 
once  lay  my  hand  on  a  gt>od  aeroucvi  of  r! 
paratua  of  the  adult  Cryptobrauchfus,  ani 
other  things  engai^ed  and  diverted  my  attonuiin. 

It  might  be  well  for  those  who  are  fltld|imlfaid 
subject  to  at  least  bear  in  mind  the  lujr?^^  '*«  *^*\ 
rhythmic  movemants  may  pofisiMy  «trv 
more  perfectly  the  oxygen  contained  in  t 
animals  ca)^3able  of  remaining  long  multi  p^awJ 
In  my  boyhoo*!  I  have  often  waited,  rifle  in  luad^l 
three  hours  for  an  alligator  t^)  rise;  and  ttut.  1no,| 
in  mid-summer,  when  Uieir  vitality  it  highest.         1 

Joseph  LzCoyn;| 
Berkeley.  Csl.,  May  10. 


Absorption  of  mercurial  vapor  by  soils. 

In  the  issue  of  Scit^nce  for  April   23,  it  is  itati^^ 
(p.  370)  that  the  mercurial- vapor  remedy  has,  io  I 
hands  of  myself  and  assistant^  f  aiJed  to  produce  ill 
promined  results  as  a  phylloxera  insecticide. 

This  sweeping  statement  is  not  justifle«H  *      '    ■ 
given  by  me  in  the  issue  of  this  joumnl 
1885,  and  by  its  further  elaboration  as  ,.:..„^^ 
*  Report   on  viticultural  work,'  since  pubtifh 
baa  been   demonstrated  by  our  experimenti  1* 
reported  total  faUures  were  due  to  improp«^r  mits* 
rials  used  in  the  preparation   of  the  mercuria]  mix- 
tures, whereby  the  formation  of  mercurial  vtfikir  io 
the  soil  was  practically  prevented,  and  that  wbea 
reasonably  pure   mercury  is  employed,  and  proper 
means  used  for  its  distribution  in  tbe  soiL  all  iasertji 
within  tbe  mercurialijted  area  died  in  the  courv  if 
from   thirty   to   forty-eight  hours  at  the  onhatry 
temperature,  and  luucb  more  rapidly  at  a  faiclitf 
one.     It  therefore   appears   perfectly  practicable  I 
protect  vioes  planted  in  untnfested  gronnd  from  a 
tack  coming  from  without,  by  surrounding  the  i 
with  a  sujQictently  thick  (eight  to  ten  inchi  kjtrq 
mercuria]izf*d  soil,    which,    withouc    obstructing 
repelling  the  entering  iosecte,  will  injure  their  beii  _ 
fatally  poisoned   before  they  can  pass  tbroogb  ikl 
This  would  leave   the  choice   between   grafting  m 
resistant  stocks  on  the  one  hand,  and  the  mercoriil 
protection  on  the  other,  in  the  planting  of  new  wiat- 
yards,  the  cost  being  (in  California)  about  the  tao* 
in  eitber  case  ;  it  would   also   serve    for   prot4 
against  threatened  invasion,  in  the  case  of  viat, 
already  planted,  since,  apart  from  the  ease  of 
soil- cracks  giving  access  to  the  vine- roots,  tbe  aU 
are  tbe  only  known  route  by  which  the  pbyQox« 
reaches  the  root.     Such  are  the  presumptions  created 
by  our  small-scale  experiments  :  how  far  the  pfoesv 
will  prove  available  in  large-scale  practice,  remaioi 
to  be  determined   by   experience,   but  there  is  no 
especial  reason  to  question  its  ff^a-ih'M*^^ 

As  regards,  however,  the  tn  ground  aoi 

vines    already  infested,    our    <  its    lend  to 

show  that  the  diffusion  of  the  mercurial  vapor  is  w> 
slow,  at  the  ordinary  soil -temperatures,  to  promiii 
success  ;  especially  in  the  case  of  clay  soihi.  which 
absorb  and  render  inert  a  large  amount  of  mercurial 
vapor  before  an  effective  excess  can  V      '  *     -r^d. 

It  has  been  abundantly  ^bown  tlm  uml' 

ised  soil  exerts  no  uufavurable  a  -  :.  ..,jn  lU 
growth  of  tbe  vine  ;  and  tbere  is  every  reaaoii  M 
expect  that  an  application  once  made  will  remit 
effective  during  the  life  of  the  vine. 

Berkeley,  Cal.,  April  8,  ' 


FRIDAY.  MAY  21,  18W6, 


THE  AQRICULTVBAL    INDUSTRIES  OF 
JAPAN, 

It  vva«  nnt  nitiny  years  ago  tlial  Ja[ian  was 
lookt^I  U)>on  a^  axi  uncivilized  tmiiuti,  and  her  re> 
niarkahlc  development diiriag  tlu'  pa^l  two  deiades 
has  b«H!n  a  BuUject  of  astonishnient  t«  the  civil- 
i8<?d  world.  It  sjK'aJifi  well  for  tlie  naiunil  Intel- 
lilCetice  of  her  ^^eoplo  tliat  sho  hai^  jirotited  m  well 
ty  the  ex|M?rienee«  of  foreign  civilization,  and 
much  can  l>e  expected  in  her  future  progress, 
Hiiny  conditions  productive  of  evU  in  oiv nidation 
have  not  yet  found  ii  place  in  her  affairs,  and  in 
some  re6f»ectji  the  h»wer  claspes  may  Ik?  con- 
aidon'd  08  oempyin^f  a  hi^rher  plane  Hum  tliose  of 
more  fivvorid  Kuri*iK%^iT»  cti\>nlrie«, 

A  recent  pajwr '  l*y  Prof.  M.  Fesca,  with  the  as- 
Hijitance  of  Mr.  N.THurietM»  pretienU  one  of  the  full- 
est accoimts  of  ihe  a;irricultiinU  conditions  and  in- 
dn«tries  of  thin  people  that  have  so  far  apjM^arcHl, 
fmn\  which  we  j^ive  an  alistract  of  the  more  in- 
tert*Jting  p*)rtiou.s. 

Mrmy  impoitantfactitrs  alTci-ting  tlie  ngricnltnre 
of  Jnimn*  an  w*nild  naturally  l»e  mippottHl,  have 
yet  rt*ceivtHl  comparatively  Utile  attrntitm,  al- 
though the  rp*<nltii  so  far  attained  are  MUipri8ing 
when  we  take  into  couhidoration  th*^  rapidity  with 
which  th«vv  have  l>eeu  prtjductHh  Eepccially  in 
there  need  of  a  more  scientific  study  of  the  cli- 
mate and  uieteoiTjlugical  i  c*nditi*inH,  Mont  i»f  the 
mclc<jroloKical  «Uitii»ii8  hitherto  founded  arc  rdong 
tlie  bi'^icoast,  with  hut  v»'!-y  fi^w  in  the  interior. 

One  of  the  chief  hinderancetj  to  the  develop- 
ment iif  JajjancHe  agriculture  has  U^en  the  bur- 
<|ctiiiome  i*}-«U*niof  taxation »  which  ia  levied  almost 
exchisively  u|Kjn  real  estate,  and  which  prevents 
the  nwe  of  capiUd  to  any  great  extent.  The  high 
rate  of  interest,  of  wdiich  fifteen  per  centi&con- 
«idercMl  moihrate^  ffjr  money  loant*d  ujwjn  real 
fffitnte^  almost  (iroliihitB  its  ut*e.  In  those  diKtricti* 
whei'e  agriculture  han  reached  it^  chief  devt^ojj- 
mr4)t,  it  has  kM?n  due  ahunet  wholly  to  nnaidetl 
manual  hilwjr* 

Agri*  uiture  vim  only  reach  ita  highest  develop- 
ment when  Uic  jrroducer  own«  the  land,  luid 
e»peclaJly  wheji  capital  in  imrestricted  in   its  em- 

*    tht  UtndvHrlhachafttiehim  t^erhdltnita*  tUr    Kai-pra- 

tfkiHttifigitn   drr  ftyttrntimtnfhrn   tibthfiiunij  tier    kiii»erUch 


ploy m en t  for  its  improvement  or  cultivation, 
St^tisticu,  so  far  as  they  are  avaOahle»  however, 
sliow  that  lease  systeniB,  wherein  compensation  is 
derived  either  by  division  of  crope  or  from  money 
payments,  predominate  over  independent  tenures 
of  land  in  Ja|)an,  In  the  dryer  lands  money-rent 
is  usually  paid,  var3'ing  in  amounts  for  the  d lifer- 
ent crop«  raised.  For  rice-land  the  so-called  *  half- 
crop*  system  is  the  more  common  one*  thougti  in 
reality  a  far  larger  profxirtion  of  the  gross  har- 
vest returns  is  |»aid.  Four-tifths  of  the  crop  go  to 
the  owner  of  the  land  ;  and,  from  the  one-fifth 
remaining,  all  the  costs  of  fertilizing  imd  harvest- 
ing must  be  obtained,  and  which  not  seldom  con- 
surae  its  substance.  Tlie  remedy  for  these  evils 
will  only  be  found  in  the  legal  control  of  the  lease 
systems,  and  more  especially  by  a  cliange  in  the 
syBt€*m  of  tiixation,  which  will  relieve  the  land 
from  the  severe  burdens  now  imposed  ujx>n  it, 
and  thus  bring  about  more  favoral^e  systems  of 
cretUt,  admitting  of  the  more  extensive  use  of 
capital.  At  present  the  U'ssee  of  small  farms 
derives  only  a  verv"  mengrt*  income. 

Another  imiKUtant  factor  which  exerts  a  nK»8t 
deiiresHing  influence  upon  Jajianese  agriculture,  is 
the  diihculty  and  cost  of  transportation.  The 
lack  of  wntcr-wa^'s,  railways,  and  gt»od  roads  in 
Japan  is  very  sensibly  felt.  The  pack-horse  is  the 
int*Ans  upon  wdiioh  the  chief  reliance  is  phued  for 
carrying  ;  and  upon  tlie  l>eat  roads  the  liunlen  of 
tliree  lumtlr*-<l  and  thirty  ])ounds  cohIh  ten  B€«n' 
jwr  ri,  while  ujKm  liad  roads  the  cost  may  be 
cjutidruplcil.  This  high  cowt  of  trauHportation  in- 
rtuences  in  a  very  great  degree  the  sale  of  farm 
produce.  Rice  cx>mmands  the  hight'st  price 
among  the  grains,  in  Tokio  the  past  year  selling 
for  one  dollar  i>er  hundredw*eight.  The  cost  of  its 
transportation  for  twenty  miles  amounts  to  as 
much  as  its  price.  When  tliis  is  compared  with 
the  cf«?t  of  the  transportation  of  wheat  by  rail' 
roads  in  America,  some  appreciation  of  the  im- 
mense disadvantage  under  which  Jafmu  hibora 
will  \h*  apparent.  For  this  reason  the  regions  of 
the  ccjast  are  far  more  preferred  for  agriculture 
than  the  inland,  everv*  {MHssible  pt>rtion  lieing 
utili/AMl,  while  in  the  interior  often  large  tracts  of 
go<xl  laud  ttn*  left  untilled. 

Thus  it  will  U*  i*een  that  one  of  the  chief  de- 
mands of  Jai)an  is  far  better  and  che&ptKf  means 

«  ItK)  nifii  ^  1  yea,  ihboiit  SO  irntita  ;  1,9  H  =  1  gectfrmphloikl 
mtla.  Tbo  JftpAiiose  terma  mrt  moatljr  r^uoed  to  ihelr 
Kngilali  t*q(ilval<»iit«. 
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of  traDsportation.  Railroads,  so  far,  have  done 
little  towards  remedying  the  evil,  and  will  not  un- 
less tariffs  are  sufficiently  lessened  to  admit  of 
more  extended  commerce.  The  distance  between 
Tokio  and  Kofu  is  about  sixty-four  miles,  one  half 
of  which  is  easily,  the  other  with  difficulty,  pass- 
able. The  cost  of  transportation  by  horses  is 
nine  yen  per  load  (over  two  dollars  per  hundred- 
weight). The  following  market-prices  at  Tokio, 
of  a  few  of  the  more  important  productions,  will 
show  the  extent  to  which  the  cost  of  transporta- 
tion affects  the  price  :  — 


Tobaooo  (medium  qualltv). . 
Ootton  (medium  quality). . . 

Cotton  (raw) 

Silk-wonn  ooooons 

Silk-BtuflB 


$16.60 
13.00 
6.«0 
66.00 

888.00 


«i2 


16.6)( 
lO.OjC 
25.8^ 

0.6% 


The  great  cost  of  transportation  of  raw  or  bulky 
articles  has  caused  certain  industries,  as  silk  cul- 
ture and  weaving,  where  the  manufactured  ma- 
terial is  of  light  weight  and  easily  transix)rtable, 
to  be  extensively  prosecuted  in  the  interior,  espe- 
cially by  the  women,  and  such  industries  are  thus 
properly  classed  as  agricultural. 

Japanese  statistics  of  agricultural  productions 
are  necessarily  imperfect,  but  they  are  sufficient  to 
afford  a  tolerably  good  idea  of  the  resources  of  the 
kingdom,  or  at  least  of  some  portions  of  it.  The 
area  of  the  entire  kingdom,  as  at  present  cousti- 
tutod,  comprises  34,394  square  ri  (87,701  squaie 
mUes),  or  11,054,019  clio  (37,083,^46  acres).  The 
following  table  will  show  the  protwrtions  of  tilled, 
tillable,  and  other  lands,  together  with  tlie  prices 
for  the  same  :  — 


Acres. 

o2 

A  vf  rag  0 
price  per 
acre. 

Rice  -land 

6,805,627 
4,681,187 
18  miAri 
1,»90,150 

871 ,850 
15.910 

5M.80 

16.80 

49.85 

6.85 

$104.00 
57  3 ) 

Other  tilled  land 

Forest-land 

1  36 

Tillable  (uncultivated  land) 

Bulldinff  -  ground     (villaKeH 

and  cities) 

1.00 
5')0(^0 

Salt-yards 

120.00 

The  unoccupied  tillable  lands  are  covered  witli 
scant  vegetfition,  wliich  serves  for  i>asturage  for 
stock,  though  little  used  :  doubtless  the  figures 
given  are  too  small,  and  should  be  increased  at 
the  expense  of  thase  for  forest-land.  The  salt 
fields  or  yards  (salzgdrten)  are  the  only  sources  of 
salt  in  Japan,  and  are  for  the  evaporation  of  sea- 
water.     Rock-salt  and  salt- wells  have  not,  so  far, 


been  discovered  in  the  kingdom.  Salt,  it  may  lie 
mentioned,  furnishes  a  good  example  of  the  yaiia- 
tion  in  the  cost  of  transportation,  as  in  some  pazti 
it  commands  nearly  thirty  times  what  it  does  in 
others.  The  ric^land,  it  will  be  seen,  oompriM 
nearly  one-fourth  of  the  entire  superficial  area, 
and  commands  more  than  three  times  the  price  of 
other  tilled  land. 

The  price  of  really  valuable  land  can  in  no  wise 
be  considered  as  low,  as  compared  with  that  of  the 
agricultural  lands  in  Germany.  The  price  of  rice- 
land  is  at  least  one-half  greater,  and,  of  the  otber 
grain-lands,  about  half  as  great. 

The  number  of  those  engaged  in  agricuhnral 
industries  throughout  the  kingdom,  from  the  re- 
turns that  are  available,  is  as  follows:  males, 
8,237,682;  females,  7,398,481;  total,  15,638,118. 
The  entire  population  of  the  kingdom  was  neariy 
thirty-seven  million  ;  and  for  such  a  distinctively 
agricultural  nation  as  Japan,  the  proportion  de- 
voted to  agriculture  appears  small.  This  dispro- 
portion may  in  part  be  attributed  to  the  g^ 
number  of  ofHcials,  and  ][)etty  shops  and  pedlen, 
—  occui>ations  which  draw  from  the  lower  ckmes, 
by  reason  of  the  less  labor  required,  and  the  com- 
paratively less  onerous  taxation  imposed  upon 
them,  than  is  the  case  in  the  agricultural  pu^ 
suits  ;  and  in  part  to  the  fact  that  those  parUally 
engaged  in  other  pursuits  are  often  not  counted 
as  agricultiu-alists.  There  are  only  about  three- 
fifths  of  an  acre  of  tilled  land  to  each  individual 
in  the  entire  population,  or  less  than  three  acres 
to  the  average  family. 

It  will  not  be  without  interest  to  make  some 
mention  of  the  foods  used  by  the  people.  The 
Japanese  are  almost  exclusively  vegetarians, —a 
fact  that  is  to  be  deplored,  from  the  detrimental 
influence  it  has  upon  the  raising  of  live-stock. 
On  the  coast,  fish  and  other  sea-foods  are  used 
in  considerable  quantities  ;  but  at  a  distance,  from 
the  ever-recurring  element  of  transportation  cost, 
these  focKls  form  only  an  immaterial  proportion 
of  the  alimentation.  Rice  is  the  chief  comestible, 
except  in  such  higher  regions  where  it  cannot  he 
raised,  and  where  the  cost  of  importation  virtu- 
ally prohibits  its  use.  The  x>ercentages  of  the 
different  foods  consumed  are  as  follows  :  — 

Rice hZ.W 

Barley  and  wheat *:.0i) 

Millet  and  other  grain 13  » 

Sweet-potatoes  and  garden-vegetables 6  00 

Fruit 0  05 

Algae 0.C5 

Farm-laborers  are  paid  throughout  the  king- 
dom, on  an  average,  in  summer,  18  cents  i)er  day 
for  the  beat  men,  and  13.3  for  the  best  women ; 
for  a  i)oorer  class  of  men  the  compensation  is 
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^f  women  8  cents ;  id   winter 

1  IKl.  imrl  0.8  and  5.5  r<-ntB 

"Mition  to  IxMird,     Hie 

'Tin'  b»  in  summer, 

women.     The 

iiJiKtuium^, 

".    $3L40. 

.    in    com- 

ilir  labor  in 

!      r-  r  in  Ja^>iin. 

n  a-s  an  exfireesion 

n  of  prop4>rty  than 

'  oimtrit^,  and  fit>eak  in 

I ,  the  ftocial  comiitiuuB  of 

loHS  not  [jrevail  that  sharp 

>  A 1 1  rii  ais  w  ealth  and  hungering 

H  ivmilU  t'lass  hatreds,  with  all 

I  '  viLs,  ar<^  foreign  to  Jajwin.   Wages, 

r»  nrv  mu€h  hrgher  at  present  than  they 

a  few  yeurs  ago.     In  some  provinr-es 

bf  last  twenty  years  they  have  incre^i^ed 

•  eight  fold. 

,  wilJ  l>e  of  interest  to  give  the  actual  produc- 

of  t!ie  staple  products  of  the  kingdom  for 

2,  as  nearly  as  ean  be  obtaintHi  from  Htatiatk^s. 


ftlod  (moadow  and  up- 

iaad) 

Barle^y 

Wheat 

BeaiM. 

MJtlet ... 

Sorn^bum ...>. 

Buokwlieai.,,.....,. 

PoUtoi^B 

S«(«ttt  potaloev 


Bntira  prodnAlton. 


5^9831,000  '* 

U.0H1,K74  *» 

367. 7H4  ** 

8,458,6811  " 

S.iaO,975.8l3 


llt». 


FarMsre. 


90.96  bosh. 
14.1       *• 


8,5  ** 
3,7l».0O  lbs. 
0,iM  OO    " 


It  is  necensiy  to  observe,  in  explanation  of 
01606  flguree  (a  calculation  of  which  will  show  an 
apparently  greater  number  of  acres  than  are  ac- 
tually imder  cultivation),  that  in  many  caaes  two 
or  even  more  crojM  arc  obtained  annually  from 
the  same  field. 

The  entire  value  of  these  crops  reached,  accord- 
ing to  the  BtiitJstics  of  1882.  the  sum  of  158,884,113 
wn  (11^,462,655).  This  gives  a  gross  sum  of 
tV^,44  per  acre,  and  less  than  |d  for  each  individual 
aogaged  in  agricultural  pursuits.  In  comparing 
Ibaae  figures  with  those  of  the  averagew  of  the 
eight  older  Pru8**ian  {)rovLnces»  between  the  years 
1859  and  1864  they  are  found  to  be  more  than  one- 
thtrd  less.  The  net  resulta.  however,  of  the  re- 
turns, per  capita,  are  considerably  le^  ;  scarcely. 
In  favorable  cases,  reaching  if3.5Q.  They  do  not, 
however,  indicate  the  true  condition  of  affaire.  A 
laboring  man  requires  for  annual  consumption, 
about  five  bushels  of  rice,  and  the  average  for 
man  and  woman  may  be  placed  at  four  bushels, 

\  the  cc6t  of  this  quantity  is  over  four  dollars 


(4.5  yen  per  koku= 1.8  hectolitres),  the  people  would 
U*  reduced  to  a  much  cheaper  way  of  living, 
whieh  is  not  the  ciise.  The  ca ports  and  imports 
are  comparatively  trivial,  and  will  nearly  balance 
each  other, 

3\lore  than  one-eighth  of  all  the  rice  grown  is 
consul Jied  in  the  protluction  of  sakCt  the  alcoholic 
drink  univer^ially  used  in  Japan,  leaving,  on  an 
average,  about  3.5  bushels  as  the  annual  amount 
f)er  capita.  Adding  to  rice  other  productions, 
it  is  found  that  5,7  bushelH  of  grain  represent  the 
qijiintity  annually  coni'umed  by  each  individual  of 
the  population,  to  which  should  al&o  be  added 
about  (JO  ixjunds  of  potatoes. 

During  the  twelve  years  between  1808  and  1879 
the  entire  exjKirt  of  rice  amount-ed  to  a  little  over 
!?even  million  bufehels,  with  the  ini|x»rts  a  little 
more  than  twice  that  quantity.  Of  the  other 
pi  Of  luce,  Hgmes  cannot  be  given,  It  will  thus  be 
seen  (hat  the  annual  production  of  food-stuffs 
suflices  for  tlie  enlii-e  jwpuiation,  although  it  is 
I  rue  the  qufita  is  by  no  meanH  equally  distributed 
throughout  the  ji^rpulation.  The  l»etter-situated 
half  takes  tbe  lion's  share,  to  the  deprivation  of 
the  lower  class. 

.Statistic**  of  the  cultivation  of  rice  sufficiently 
trustworthy  to  entitle  them  to  our  acceptance, 
reach  Iwick  for  nearly  a  thousaud  years,  and  show 
til  at  there  has  t>een  a  steady  deci*ease  in  the  yield 
per  acre.  Thus  in  the  peritKl  l>etween  &U8  and  930 
the  area  devoted  to  it*  ewlture  amounled  to 
3,558,390  acres,  with  a  yield  of  95,934,326  bushels  ; 
while  in  1868,  with  an  area  of  6,559,192  acres,  the 
yield  was  only  157,153,51M>  bushels.  Thus,  while 
the  entire  area  devote<l  to  the  crop  lias  doubknl, 
the  crop  itwelf  has  only  increasetl  about  one-half* 
Undoubtedly  a  part  of  this  h  due  to  the  added 
lanilti  being  lt*ss  adapted  to  ric  c-cultivation. 

Tlie  agriculture  of  Ja[*an  has  progressed  in  its 
peculiar  way  without  reference  to  stock-raising. 
For  a  very  long  jijenoil  religious  prejudices  hfive 
not  favored  the  use  of  flesh  ae  a  food,  aUhougli  it 
has  not  been  strictly  f(*rbidden.  The-re  has  been 
no  demand  for  this  foc*d,  and  domestic  animals 
were  looked  upon  ordy  as  Ijeasts  of  burden  and 
sources  of  fertilizing-material.  This  exclusion  of 
fstt;M;.k- raising  has  markedly  influenced  the  ejcten- 
sion  of  strictly  agricultural  industries.  In  the 
vicinity  of  the  coasts  the  smallest  portions  of  ^lita- 
ble  land  are  cultivateil,  while  at  a  distance  the 
eJttent  of  untilletl  land  becomes  much  greater.  In 
thickly  populated  regions  fertilizing-material,  es- 
pecially that  from  human  sources,  —  the  chief  ones 
in  Japan,  ^exists  in  much  greater  abundance,  as 
sl\so  such  material  as  fish -guano,  seaweed,  etc., 
furnished  by  the  sea ;  but  these  cannot  be  mode 
U8€5  of  at  any  distance  from  the  coast,  for,  under 
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Ibe  ffrirting  unfavorable  oonditkniB,  they  do  not 
admit  of  being  transported.  In  the  regions 
ramote  from  the  coast  and  the  more  thickly 
settled  distriotB,  Tarions  substances,  such  as  wood- 
ashes,  the  residue  from  grapes,  cottonseed,  beans, 
etc.,  are  used  for  fertilizings  material ;  but  the  ex- 
tent to  which  they  can  be  employed  is  very  limited, 
and  for  this  reason  some  better  source  of  compost- 
material  is  highly  desirable  for  the  further  develop- 
ment of  inland  agricultare.  The  necessity  of  the 
introduction  of  stock-raising  has  been  recognised 
in  Japan,  although  its  true  value  has  hitherto  not 
been  rightly  appreciated. 

About  eighteen  years  ago,  Japan  suddenly  ex- 
changed its  mediaeval  condition  for  one  very 
dififorent ;  and  this  must  be  taken  into  considera- 
tion in  judging  of  the  present  state  of  affairs  in 
that  country,  since,  under  such  circumstances,  one 
cannot  wonder  that  errors  have  been  committed, 
but,  ntber,  that  the  results  already  reached  have 
been  so  remarkable.  Already  a  network  of  tele- 
graph-wires covers  the  entire  land,  and  railroads 
are  increasing  from  year  to  year ;  and  in  the  laws 
of  the  country  undoubted  improvements  have 
been  brought  about.  In  the  civilised  countries  of 
Europe  the  development  of  the  modem  condition 
fkom  the  mediaeval  one  was  gradual ;  but  in  Japan 
this  development  has  been  not  only  more  rapid, 
but  also  in  many  respects  peculiar.  Not  only  has 
it  made  use  of  many  counsellors  and  leachen 
from  other  countries,  but  it  has  sent  out  a  very 
considerable  number  of  its  own  students  to  other 
lands,  who  have  brought  back  many  of  the  modem 
inventions  and  discoveries  of  civilized  life.  Such 
a  process  of  development  has  been  in  many  re- 
spects of  great  advantage  to  Jai)an,  although  not 
wholly  without  its  elements  of  danger.  They  can 
avail  themselves  of  the  multitudinous  results  of 
civilization  which  have  been  slowly  and  labori- 
ously acquired  in  European  states  in  the  many 
centuries,  and  at  the  same  time  avoid  the  many 
errors  taught  by  painful  experience,  though  it 
must  be  borne  in  mind  that  the  old  mediaeval  con- 
ditions are  not  yet  entirely  done  away  with. 

These  conditions  must  be  taken  into  account  in 
treating  of  the  development  of  live-stock  indus- 
tries in  Japan.  In  the  civilized  nations  of  Europe, 
it  is  well  known,  that,  until  recently,  live-stock 
was  looked  upon  as  a  necessary  evil,  useful  only 
as  machines  for  the  production  of  fertilizing- 
material.  Cireumstances  were  deemed  fortunate 
when  the  income  derived  from  the  stock  was 
sufficient  to  pay  expenses,  and  thus  furnish 
manure  free  of  cost.  In  England  scarcely  a 
hundred  years  have  elapsed  since  stock-raising  has 
attained  an  independent  position  as  a  profitable 
industry,  and  in  Germany  its  importance  was  not 


appreciated  till  a  much  later  period.  While  ii 
many  other  agricultural  and  technical  matlier 
Japan's  progress  has  been  more  rapid  than  wastli 
case  in  Europe,  the  difficulties  which  stock-iaiBiii 
encounter  are  greater,  rather  than  less,  than  wei 
the  European  ones  in  past  centuries. 

In  the  lire-stock  industries  of  Japan  the  bon 
and  the  ox  are  the  only  animals  which  hare  a 
tahsed  any  degree  of  importance.  Sheep  do  m 
thrive  in  the  moist  climate,  and  attempts  \a\ 
shown  the  uselessness  of  endeavoring  to  introdoc 
this  branch  of  stock-raising.  But  little  attentic 
is  paid  to  hog-raising,  although  drcomstano 
would  seem  to  indicate  its  profitableness,  and  tl 
opportuneness  of  its  inception  on  a  more  extendi 
scale. 

The  number  of  cattle  in  Japan  is  not  only  a 
solutely,  but  also  relatively  in  proportion  to  tl 
population,  very  small.  In  1879  there  were  b 
4.1  horses  and  2.9  oxen  or  cows  to  every  hundn 
inhabitants,  —  a  number,  for  the  latter,  remarkab 
small.  In  the  same  year  there  was  less  than  o 
head  of  cattle  slaughtered  for  every  thousand  i 
habitants  for  food,  the  consumption  varjiog 
the  different  provinces  from  five  and  a  half  p 
thousand  to  less  than  one  per  hundred  thoosar 
Even  in  the  large  province  of  Musashi.  in  whi 
the  large  flesh-consuming  cities  of  Tokio  a 
Yokohama  lie,  the  consumption  amounted  to  oi 
8.1  per  thousand  inhabitants. 

It  has  been  often  asserted  that  the  consumpti 
of  flesh  in  Japan  is  steadily  increasing.  Of  I 
1,076,620  head  of  cattle  in  Japan  in  1877, 33.! 
were  slaughtered  ;  in  1882  there  were  1,159,750, 
which  36,288  were  slaughtered, — in  both  ca 
bearing  the  same  percentage,  3.1,  to  the  enl 
number.  Tliis  percentasre  is  very  small,  and  il 
seen  that  a  large  proportion  of  the  stock  must  I 
to  be  very  old,  and  die  natural  deaths. 

Milk  and  butter,  as  will  be  understood,  are 
salable  in  the  interior,  and  non-trunsportable, 
cheese  and  condensed-milk  manufacturing  requ 
more  capital  than  is  disposable  in  Japan.  Furt 
the  enlire  population  has  for  butter  and  chee 
decided  dislike,  which  is  not  wholly  overcome  c 
by  those  who  have  become  accustomed  to 
ropean  diet. 

Attempts  have  been  made  to  improve  the  in 
try  by  the  importation  of  foreign  cattle  ;  but 
has  been  done  without  a  proiier  study  of 
adaptability  of  different  breeds  to  the  peci 
climate  and  mountainous  topography  of  the  o 
try,  and  the  result  has  not  been  wholly  satisfact 
Instead  of  introducing  stock  from  the  highl: 
of  Scotland,  Wales,  or,  better,  from  the  moun 
vallejs  of  South  Germany  and  Switzerland,  SI 
horn,  Devon,  and  Hereford  stock  has  been 
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rORY  IN  ANCIENT 

^ '  /.  UH^izefim'hm  n  n  tvrh  uU u  ngn- 
>>,  thi'  l^fdiUnhtrtC  tvrehfjf  IIiuIk 
I!  «l  ^if  tho  prixhictuui  c»f  lM>uka 
U  ifH  >tntftl  therein,  thiit,  not- 
.,f^  Uiij  Roniaihs  had  no  prmtiii^-i»rt«sti», 
fvm  at  that  time  pr^xlyeed  much  more 
'  rind  in  larger  niimlx'i-s  than  iii< >sl  nnxleni 
irks.  Pajjer  was  imed  which  wim  nhnust  woven 
I  out  of  the  flhre  of  the  E^yfdiaii  pap^nis,  whkh 
liprowiito  a  height  often  fn-et,  and  which  haj*  ^nven 
lt»  name  to  paper*  A  Ronjaii  reftidhiK  in  E|^\  pt 
oHSures  UH  tliat  the  yield  of  his  |Mi|.)er-iimmifae- 
iory  would  he  sufficient  to  Niipport  an  army,  and 
whoh*  shiplnadtj  of  paper  wen*  nent  frtun  E^jit 
to  Home.  Before  Ixxiks  of  any  descnption  were 
reprrxlucecl  in  liirge  numbers,  they  were  r<"iid 
mostly  either  in  jirivate  circlea  or  pubh'ely,  mt 
that  tf»e  author  could  ailopt  suggefitionw  for  the 
iinpnjvement  of  hiti  work.  Wealthy  I^omans  used 
own  a  large  nundier  of  slavei*  for  all  kinds  of 
s*  which  rendered  lalx>r  cheap,  as  they  cost 
"nothing  in  many  eases,  and  had  only  to  be  aiiji- 
p<irte<h  Tliey  were  moatly  prisoners  of  war,  the 
pick  of  nations,  and  often  more  cultivati*d  (c^fie- 
cially  the  ( ireeks)  than  their  mafiters.  They  were 
eoii^ie<|uenlly  also  employed  in  the  education  of 
Roman  U>y8.  The  works  of  authors  were  dictateti 
to  A  uumber  of  slaves ,  women  alwo  Ix'iiig  employed 
for  that  imrpoee.  Even  among  freemen  and 
Hlienit4Hl  filttvee  the  desire  to  obtain  empktyment 
Ix^^ine  8o  great,  that  hundreds  of  wiilmg  liands 
coy  Id  be  had  for  writing  tniokfi  at  a  very  low  rate 
of  wagee,    The  iDstruction  imparted  in  the  work- 


shops of  Roman  publishers  necesaitated  a  regidar 
course  of  training,  whicJj  wa«  to  teach  the  ap- 
prentiees  an  eii«y  and  elegant  handwriting.  If  a 
publisher  had  at  his  dinjiosaU  ^ly,  a  hundred  writ* 
ers,  and  reckoning  the  working-day  at  ten  hours^ 
A  d*M'um*  nt  which  t04)k  an  hour  to  write  would 
l>e  multiphed  in  the  eoui-se  of  a  ilay  to  a  thousand 
c<.»pies.  The  writers  became  in  time  expert  to 
such  a  degree  that  they  com  bin  til  tpjieknei§8  with 
elegance.  It  must  also  be  added  that  in  avues 
where  speed  wan  the  first  consideration  ^  the  use  of 
Ht^^nographic  contractionn  Inx^me  general,  and 
we  |>osseafi  illustrations  of  their  employment  in 
the  ohl  manuHcriptfl  still  in  existence.  We  are 
also  informed  that  lw*th  readers  and  copyists  were 
instniet<*d  and  tramed,  the  frirmer  in  thesoluti^TU, 
the  hitter  in  the  application,  of  contraction«, 
Tlieir  object  was  to  copy  works  as  quickly  as 
possible,  the  use  of  full  words  being  only  resorted 
to  for  the  best  works.  The  alr>ove  Ijrief  ax?count 
deraoUHtrates  the  fact  that  the  Romans  made 
the  nearest  ajiproach  to  the  invention  of  print- 
ing, although  they  never  att^iined  to  it.  The 
movable  stamyw*  of  iron  or  other  metala  usi^l  by 
the  lionumB  f^ir  marking  earthen wivre  vessels  <»r 
other  utensils  also  prove  this.  But  the  art  of 
ra|iid  writing,  which  was  perfecte-d  by  them  to  an 
unusual  degree,  counteracted  a  further  develoi>- 
metit.  while  the  number  of  slaves  and  other 
xsilling  hands  at  disjxisfil,  by  which  means  the 
mojst  jistonishing  results  were  obtained,  operated 
in  the  same  direction. 


THE  HEATING- POWER  OF  OAS, 

The  iiitrtHiuction  of  the  gas-engine  and  tlie 
increased  yse  of  ordinary  illuminating-gas  for 
domestic  heating-purp<»9es,  renders  ils  calorific 
pn^perties  of  far  more  imi>ortance  than  they  were 
a  few  years  ago,  says  Euffineermg,  The  experi- 
ments made  on  this  subje(*t  do  not  appear  to  have 
lM<»n  very  exhaustive,  and,  if  we  may  judge  by 
those  we  are  alKMit  to  quote Jiave  not  always  I>een 
ca rrit^tl  on  t  with  d  u v  ca  r«*,  M .  A i  me  \V  it /.,  w  hose 
n^t^arches  in  c<»nne<:tion  vvitli  the  gas-t*ngine  are 
well  known,  has  lately  made  some  exjieriments  in 
order  to  detennine  with  greater  accuracy  the  heat- 
ingixiwer  in  ordinary  French  ilhiminating-gas. 
His  apj»aratus  was  composed  of  an  exi)lo8ion- 
cylinder  of  nickebplated  steel  2.30  inches  internal 
diameter  and  a.54  inclies  high.  The  thickness  of 
the  melal  was  .07©  of  an  inch.  Tlio  top  and  l>ot- 
tom  covers  were  tightly  screwed  on,  rendering 
the  chamber  air-tight.  Through  the  top  cover  a 
wire  f»asaeil,  and  on  the  tMittom  was  a  valve  for 
filling  or  emptying  the  receptacle.  Tliis  cylinder 
was  contained  in  a  vessel  4  inches  in  diameter  and 
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8  inches  high.  This  acted  as  a  calorimeter,  the 
amount  of  water  required  to  charge  it  being  1.76 
pints.  In  order  to  charge  the  explosion-cylinder, 
it  is  first  filled  with  mercury,  which  is  allowed  to 
run  out,  the  explosive  mixture  of  air  and  gas  tak- 
ing its  place.  The  explosion  was  caused  by  an 
electric  current  passing  through  the  wire  in  the 
top  cover.  The  result  of  a  large  number  of  ex- 
periments led  to  the  conclusion  that  the  average 
calorific  power  of  well-purified  illuminating-gas, 
as  generally  stipulated  for  by  the  concessions  of 
French  gas  com))anies,  is  about  5,200  calories  \yoT 
cubic  metre.  This  is  equal  to  584  British  units 
per  cubic  foot.  The  standard  of  6,000  calories, 
hitherto  generally  accepted,  would  therefore  be 
too  high.  M.  Witz's  experiments  more  nearly  ac- 
cord with  those  recently  made  by  Mr.  Dugald 
Clerk,  who  estimated  504,888  and  480,268  foot- 
pounds per  cubic  foot  as  the  mechanical  equiva- 
lents of  Manchester  and  London  gas.  This  would 
correspond  to  5.640  and  5,372  calories  per  cubic 
metre.  M.  Witz  found  that  the  calorific  power 
of  gas  supplied  from  the  same  works  varied  con- 
siderably, at  different  seasons  of  the  year  ran- 
ging between  4,719  and  5,425  calories ;  but  the 
average  of  tests  showed  that  the  difference  between 
the  gas  supplied  by  various  works  was  not  great. 
The  purification  of  the  gas  reduces  the  calorific 
power  by  more  than  5  i)er  cent.  The  gas  pro- 
duced during  the  last  hour  of  a  charge  is  mferior 
in  heating-power  to  that  obtained  during  the  first 
hour.  The  heating-power  of  gas  may  be  increased 
77  per  cent  by  carburation  ;  but  the  gasoline  em- 
ployed becomes  rapidly  less  volatile,  and,  when 
reduced  to  one-fourth  its  volume,  its  enriching- 
power  is  only  34  per  cent.  The  detiiils  of  the  ex- 
l>eriment8,  which  appear  to  have  been  made  with 
every  precaution  to  insure  accuracy,  have  been 
given  in  the  Annates  de  chimie  et  de  physique  for 
18^*5,  and  are  quoted  in  the  alwtracts  of  foreign 
papers  of  the  Institution  of  civil  engineers. 


REMSEN'S  INTRODUCTION  TO  THE  STUDY 
OF  CHEMISTRY. 
TiiE  difficulty  encountered  by  those  who  de- 
sire to  have  science  which  is  true  science  taught 
in  the  high  schools  and  academies  of  this  country 
has  Ixjen  the  lack  of  good  teachers  and  of  suitable 
books.  Gradually,  however,  the  books  are  ap- 
pearing. Such  volumes  as  those  of  Gray  on  lK)t- 
any,  Guyot  on  physical  geography,  Dana  on 
elementary  geology,  Martin  on  physiology,  and 
others  whicli  we  might  name,  are  excellent  ex- 
amples   of   the   skill   with    which    men     of    ac- 

Introduclion  to  the  study  of  chemistry.  By  Ira  Rsm&kn 
New  York,  Holt,  1886.    12o.  ' 


knowledged  distinction  as  scientific  men  have 
prepared  text-books  adapted  to  youth  in  their 
t<>eDs.  The  influence  of  such  books  is  to  awaken 
a  love  of  the  observation  of  nature,  andtosbov 
the  scholar  how,  from  simple  phenomena,  he  maj 
proceed  to  those  which  are  difficult  and  complex. 
The  improved  condition  of  American  schooKboob 
is  sure  to  liave  a  lasting  effect  upon  the  futoxe 
citizens  of  this  country.  Already  the  increasing 
love  of  scientific  studies  and  pursuits  is  mani- 
fested in  a  hundred  ways. 

Professor  Remsen  has  now  prepared  a  cbemia- 
try  which  is  intended  for  those  who  are  beginning 
the  study.  No  one  will  question  his  learning  or 
his  experience.  For  many  years  his  daily  roond 
of  the  laboratory  has  made  him  familiar  with  the 
perplexities  and  difficulties  which  are  encountered 
by  students  of  every  grade,  —  the  bright  and  the 
dull,  the  immature  and  the  adult.  It  eoands 
paradoxical  to  hear  him  declare  at  the  beginning 
of  his  work,  that,  in  face  of  the  serious  difficoltieB  | 
which  lie  in  the  way  of  a  purely  scientific  treat- 
ment of  chemistry,  he  thinks  it  possible  to  treat 
the  subject  more  scientifically  than  is  customary, 
and  thus  to  make  it  easier  of  comprehension. 

He  therefore  lays  down  as  his  guiding  princi{de 
a  desire  to  develop  a  scientific  habit  of  thought ; 
and  this  caimot  be  accomplished  either  by  hap- 
hazard, and  disconnected  experimenting,  or  hj 
considering  the  profoundest  theories  before  the 
student  is  fitted  to  comprehend  them.  The  proper 
course  is  to  b^in  with  an  orderly  sequence  of 
laboratory  lessons,  to  be  performed,  if  possible,  by 
every  pupil  for  himself,  and,  if  this  is  not  possible, 
then  by  the  teacher  in  tlie  presence  of  a  very 
small  class,  —  not  more  than  ten  or  a  dozen  per- 
sons. 

This  volume  is  therefore  i)repared  as  a  manual 
for  the  laboratory  of  beginners.  The  cost  of  the 
requisite  apparatus  is  not  large,  and  is  quite  with- 
in the  allowances  of  all  superior  schools,  either 
for  girls  or  boys.  Tlie  liegjinning  of  the  oouise  is 
very  easy  ;  but  it  soon  grows  harder,  and  requires 
for  its  conduct  a  teacher  who  has  himself  been 
trained  in  laboratory  methods.  The  self-taught 
chemist  will  be  a  very  awkward  guide.  Such  an 
instructor  will  find  his  work  made  delightful  by 
the  orderly,  progressive  stejw  which  are  marked 
out  for  the  class  to  follow.  At  frequent  intervals 
questions  are  interposed  which  the  student  him- 
self must  answer  from  his  own  observation  and 
reading.  Enough  information  is  given  to  make 
his  investigations  easy  and  profitable,  not  enough 
to  stifle  independent  thought.  Tlie  author*s  doc- 
trine is  that  a  Iwidly  performed  experiment  is  as 
objectionable  as  a  bad  recitation  or  a  badly  writ- 
ten exercise. 
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By  Uje  use  of  methods  like  these,  cliemish-y  m 
Ukelj  to  hold  its  pi*oper  place  iii  an  educational 
GurricuUim.  It  should  not  be  play,  —  a  mere 
mode  of  whiling:  away  the  time  iu  a  series  of 
eiitertnining  snrprinea ;  aud  it  sliould  Dot  be  drudg- 
ery* —  th»?  attempt  Ui  master  a  8erie«  of  names 
mid  formulas ;  but  the  science  should  lie  pre- 
aerited  Ui  the  beginner  as  it  appears  to  the  ail- 
vanced  investigator«  as  the  orderly*  prolonged, 
weil-gnitlHl  study  of  certain  classes  of  phenomena, 
in  order  that  the  laws  which  govern  them  may  lie 
di^^overed  and  applied. 

In  tiie  ophnnn  of  the  writer,  which  is  Imsed 
upon  many  yeare  of  olieervation  of  the  stutly  of 
chemistry  as  a  part  of  a  j^neral  education,  the 
Yolutne  before  us  is  admirably  adapted  to  the 
pur]M)se  in  view.  Chemistry  thwjs  studied  will  l>e 
found  an  admirable  discipline  :  and,  if  the  scholar 
gi^es  no  further  tlian  to  master  the  pages  of  thi« 
little  volume,  he  will  carry  witli  him  through  life 
a  clear  coricej»tion  of  the  methods  of  st^ientific 
study,  and  will  thus  be  sa\'ed  from  many  of  tlie 
perplexities  which  have  lH»sc*t  many  Hxholarn 
whose  training  luis  lx*en  excluKively  ba«ed  y|ion 
bo*>ks,  and  who  may,  uuforLunately  for  tlit^nj- 
selves  and  unfortunately  i»ft*'U  ftirtbe  world,  have 
been  tiH<*«I  with  horr<»r  at  the  progress  of  science. 
A  single  year  of  lal>oratory  work  will  do  more 
than  the  mastery  of  a  cyclopae^lia  to  assure  the 
fichohur  of  the  truth  of  modem  ijivestigations. 


OOMFAYRE'3  HISTORY  OF  PEDAQOOW 

To  many  persons  the  entleavor  to  treat  teaching 
aiid  the  practice  of  education  gent^ally  In  a  scien- 
tific manner  seems  nonsenfic.  They  liken  teachers 
to  poetjs,  who  must  lie  bom,  not  made,  anil  fall 
back  U(H>D  mother  wit  and  natural  instint  t  as  the 
lole  requisites  for  a  goxl  teacher.     But  teaching 

\  is  not  a  new  occu])ation  :  our  princifials  antl  pri- 
vojuy  tear  hers  are  not  the  firat  to  imj>jirt  in^truc* 
tiou  to  cJiildren.     In  fact,  teaching  is  as  old  an 

I  civilization  ;  and  it  would  be  strange  indeetl,  if, 
in  all  these  centuries,  no  ex|M>rience  that  is  worth 

^  Any  tiling  to  w**   had    Ih^cu   acquired.     E<lucation 

t  been  cairied  on  under  almost  every  (vosaibte 

riUon   of    conditions,    whether   they    be  ge<>- 

•"^Tttpbical,  [joliticaJ,  s4K-ial.  n^ligions,  ethicul.  or  only 
jK'r>4imal.  Human  nature  has  an  intinite  nuudxT 
of  phases,  but  it*i  essentials  vary  but  little  from 

[  era  lo  era.  Therefore  it  would  U*  more  than 
Btnmge,  it  would  be  mimculrms,  if  the  probteuja 

[  iliiit  confront  our  educators  to-day  had  not  been 
more  or  less  dindy  [lerceived   and   more  or   Ipss 

I  tfuec^'ittifnlly  met  in  the  imst.     Unless  a  teacher 

The  kisiary  uf  pnlai/i»yi/,    Bf  (JAaiilKL  CoMPAVKi.    Tr, 
I  lif  W.  B,  Pftyne*  A.M.    Bovton,  Hmth,  IKM,    J8^. 


proposes  to  begin  all  over  agam,  and  try  to  repeat 

in  his  own  ex])erience  the  experience  of  the  race, 
unless  he  proposes  to  test  all  possible  methods,  and 
fall  into  all  the  old  errors,  he  certahily  ought  to 
be  acquainted  w^th  the  lustory  of  his  jirofession. 
This  is  placing  the  desirability  of  a  training  in 
jjedagogics  on  the  lowest  ground,  —  that  of 
mere  utility.  It  leaves  out  of  consideration 
all  that  great  phih^^phers  have  said  au<l  done 
concerning  education  ;  it  takes  no  account  of  the 
rehttiouB  existing  l^etween  pedagogics  on  the  one 
hand,  and  jisychology,  ethics,  and  politics  on  the 
other. 

For  the  pur^Kise  of  giving  a  general  knowledge 
of  past  e*huiitioual  theories  and  practices,  we 
know  of  no  Ujok  so  useful  as  the  *  Ilistoxre  de  la 
p<^dagogie'  of  M.  Compayr6,  which  Professor 
Payne  has  so  opportunely  translated.  Griisstierg- 
er's  volumes  are  essetitial  to  a  detaik*d  knowledge 
of  education  in  Greece  and  Rome.  Scliwaiz  and 
Niemeyer  are  excellent  so  far  as  they  go.  Von 
Raumer  is  minute  on  the  great  Uerman  tHlucators, 
Ht*hm»dt*fi  four  volumes  are  classic,  and  Kloepjier's 
little  compend  is  an  excellent  manual  ;  but  (Vim* 
fMiyre*s  b«x>k,  while  not  too  spc^cial  and  teclmical 
to  l»e  uninteresting  to  the  general  reader,  is  full 
enough  for  the  average  teacher.  We  have  only 
one  s^eriouH  fault  to  Hnd  with  it»  —  it  is  written  by 
a  Frenclmian.  As  a  con8*:*quence  of  this,  the 
writings  of  French  tdueators  are  unduly  promi- 
nent, and  the  course  of  the  history  of  jWagogy  in 
conditioned  more  or  h>8s  by  the  history  uf  France. 
This  is.  of  courne,  a  patriotic  view,  but  a  one- 
sided one.  Since  the  Fifeuaissance,  etlucatJ4»aal 
progress  has  been  international ;  and,  if  auy  one 
nation  is  to  have  the  place  of  honor,  that  nation 
muj^  l»e  tJernumy.  It  is  in  (Jerruany  that  the 
tempts  of  luimanism.  realism,  phihmthrojiinifcim 
and  naturalism  were  most  thoroughly  tleveloTXHi 
and  put  into  practice.  Sturm  was  a  German  ; 
Comenius,  Ratich,  Lessing,  PestaJoxzi,  Fichte,* 
HerUirt,  Beneke,  Froebel,  —  to  pick  names  at 
random,  —  were  all  Germans  j  and  Germany,  not 
Frauce  (dt^sjnte  the  unsuiijansed  infiueticeiif  Rmia- 
seauh  should  1m?  mttst  prominent  in  the  history  of 
ljedagt»gj\ 

Apart  from  this  faulty  stand-point,  there  ia 
little  in  M.  Compa^^re's  history  iu  criticise.  It  is 
Urn  brief,  [M-rhaiJS,  in  its  treatment  of  the  gn»at 
sch<*ols  of  the  middle  age.  but  it  is  corresiK»nding- 
ly  full  on  Rousseau.  We  should  be  glad  to  have 
seen  tuore  on  the  great  universitii:*s.  esj^eciallv 
those  in  Italy  and  Paris.  Rollin,  whiun  the  Ger- 
man pt^ngogues  are  apt  to  overliKik,  re^^eives  his 
proper  recognitifin  here.  Tlie  chapters  ou  the 
etiucation  of  women  are  among  the  most  interest- 
ing  iji  the  book,   aud   are,    if  we  mistake  not^ 
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Bomethlngof  aninnoyatiotiinworiDof  ihiikixid. 
ProfesBor  Fftyne's  analyBes  of  the  varioos  chi^pterB 
are  ooociae  and  dear,  though  hie  criticieziia  of 
Herbert  Spencer's  easaj  on  education  seem  to 
leave  out  of  sight  the  great  influence  for  good  that 
it  has  worked.  The  excellent  index  adds  much  to 
the  practical  value  of  the  book. 

Taken  altogether,  it  is  a  valuaUe  manual,  and 
may  safely  be  recommended  to  teachers  and  read- 
ing^drdes.  And  for  the  use  of  the  general  public 
who  are  not  teachers,  we  know  no  book  at  once  so 
complete,  and  so  free  from  technicalities. 


THE  STABr-QUIDE. 


This  is  described  in  the  preface  as  an  introduc- 
tion to  Webb's  *  Celestial  objects  for  common 
telescopes,*  though  we  should  be  more  indfaied 
to  call  it  a  conveniently  arranged  abstract  of  that 
well-known  work.  The  compilers  have  tabulated 
in  some  twenty-four  pages,  six  hundred  celestial 
objects  arranged  in  order  of  right  ascension,  com- 
prising nearly  every  thing  that  can  profitably  be 
examined  in  our  latitude  with  an  instrument  of 
two  or  three  inches  i^jerture  (planets  are  not  in- 
cluded). The  right  ascension  and  declination  of 
each  object  is  given  for  Jan.  1, 1886,  and  the  mean 
time  of  passing  the  Greenwich  meridian  for  every 
tenth  day  throughout  the  year.  The  introduc- 
tion explains  how  to  make  allowance  for  a  differ- 
ent longitude  and  for  the  change  of  the  stars' 
positions  by  precession.  Distances,  position  an- 
gles, magnitudes,  and  colors  are  given  for  double 
stars,  and  many  interesting  notes  on  the  various 
other  objects  catalo^ied.  Following  this  list  for 
very  small  telescopes  are  about  two  liundred  ob- 
jects which  can  be  soon  with  refractors  of  from 
four  to  seven  inches  aperture. 

Perhaps  the  most  useful  part  of  the  book  is  the 
list  of  two  hundred  Jind  fifty  test  ol)jects,  divided 
into  eight  groups  suitable  for  testing  the  perform- 
ance of  refractors  varying  from  tw^o  to  seven 
inches  in  aperture.  Eacli  of  these  groups  con- 
tains three  classes;  viz.,  *  dividing  tests,  defining 
tests,  and  space  penetrating  tests,'  —  aU  most  con- 
veniently arranged.  Several  pages  serve  as  a 
guide  for  lunar  excursions,  and  a  small  table  gives 
the  positions  of  a  dozen  meteor  radiants  :  an  a))- 
pendix  contains  information  on  variable  stars  and 
on  the  comets  of  1886. 

We  think  the  book  will  be  found  useful  by 
amateurs,  and  it  is  not  to  be  entirely  despised  by 
the  professional  astronomer  who  is  often  called 

The  atar-guide :  a  Hat  of  the  moat  remarkable  c^leatial 
objecta  visible  with  amalt  teleacopea^  with  their  pottitiona  for 
every  tenth  day  in  the  year  and  other  astronomical  infor- 
mation. By  Latdibr  Clarr  and  Hcrbbrt  84dlcr.  Lod- 
don,  3facm<//an,  1886.    S®. 


iqxm  to  act  as  cdestial  BhownuuL  If  a  dart 
the  moon  and  a  small  star-map  (even  no  lai] 
than  that  in  Engdmann's  trandatiQii  of  N( 
comb's  astronomy)  had  been  added,  it  would  a 
the  trouble  of  frequent  reference  to  otberi 
umes.  The  price  of  the  *  Star-guide,'  we  and 
stand,  is  five  shillings. 


Thb  opening  of  the  Euphrates  valley  betw 
the  Mediterranean  and  the  Persian  Gulf  is  on 
the  questions  of  the  day,  and  may  be  regardec 
complementary  to  the  Sues  CanaL  If,  as 
Dumont  has  recently  pointed  out  to  the  Fre 
academy  of  sdences,  the  1,400  kilometres  wt 
separate  the  Qulf  of  Alexandria  and  the  Ba; 
Antioch  from  the  Persian  Gulf  were  travened 
a  railway,  six  days  would  be  gained  in  tbevqy 
fh>m  Marseilles,  Brindisi,  or  Salonica,  to  Boml 
and  the  hot  passage  of  the  Red  Sea  would 
avoided.  Many  traveUers,  and  also  some  of 
more  precious  freight,  would  go  by  the  rail* 
The  tonnage  of  the  Sues  Canal  will  soon  attaz 
8,000,000  or  9,000,000  tons  per  annum; 
900,000  passengers  may  be  expected  to  traven 
in  the  same  time.  Allowing  that  only  a  qua 
of  the  passengers  and  one-twentieth  of  tbe< 
nage  goes  by  the  new  raUway,  M.  Dumont 
marks  that  this  proportion  would  justifiy  the  n 
ing  of  the  new  hue.  The  local  traffic  would 
be  considerable  between  Bagdad  and  the  Onlf 
other  places.  The  nature  of  the  ground  prea 
no  great  engineering  difficulties.  The  line  m 
rise  from  the  mouth  of  the  Orontes  near 
ancient  i)ort  of  Salcuces,  ascend  the  Alop  t 
height  of  four  hundred  and  eighty  metres, 
descend  towards  the  Gulf  by  way  of  Bagdad. 
Dumont  estimates  the  total  expense  of  c^nst 
tion  at  250,000,000  francs.  The  scheme  ol 
Dumont  is  very  interesting,  especially  after 
report  of  Colonel  Chesney  to  the  English  gov 
ment ;  and  tlie  railway  would  doubtlei«  be 
tended  by  the  opening-up  of  the  plains  of  M 
potamia,  which,  by  irrigation  and  cultivat 
might  be  made  to  recover  their  ancient  ferti 
Some  2,000,000  acres  of  land  would  thus  he 
covered  to  civilization. 

—  The  housekeeper,  Minneapolis,  Minn., 
burned  out  for  the  second  time  in  six  years,  A 
12,  and  a  part  of  its  large  subscription  list 
stroyed,  several  of  the  ladies  employed  ha 
escaping  with  their  lives.  Such  of  our  readei 
do  not  receive  the  May  number  promptly,  shi 
write  to  the  publishers,  giving  full  address,  1 
when  subscription  was  made,  and  length  of  I 
paid  for.  The  May  number  will  then  be  fowan 
and  the  name  restored  to  the  list. 


FRroAY,  MAY  38,  1860. 


COMMENT  AND  CRITICISM. 

ION  OF  A  PRESIDENT  of  a  College  or 
r,  esi>ecially  in  the  case  of  one  so  vener- 
tlistmguished   as  Yale»  is   aii  event  of 
Qportance.     Under  the  present  constitu- 
[our  colleges,  —  and  it  is  by  no  meana  so 
i  sume  persons  declare  it  to  be,  —  the  pres- 
ot  only  govern,  but  they  represent  their 
aons.     The   president's  voice  is  generally 
i>n trolling  influence  in  matters  of  academic 
ad  discipline,  in   financial  matters,  and 
election  of    professors  and    suliordinat© 
therefore  his  importance  and  sphere  of 
are  not  limited  to  liis  own  college,  but 
tensive   with   the  wide    boundaries    of 
Sihicatiun.     Tliis  fact  has  entereii,  though 
unconsciously,  into  the  jw^pular  interest 
;  been  manifeeted  as  to  the  choice  of  tlie 
ation  for  the  succession  to  President 
Undoubtedly  the  activity  of  the  younger 
of  Yale  has  serveil  to  keep  the  matter 
ently  iwfore  the  public,  but  we  know  that 
airersity  world,  at  all  events,  considera- 
|her  than  merely  personal  ones  have  been 
kto  account. 


bursday  of  last  week  the  matter  was  settled 
cdon  of  Rev,  Timothy  Dwii^lit,  professor 
I  literature  in  the  Yale  theological  schoolj 
^  presidency  of  Yale  college.  Professor 
[Ps  election  cannot  be  called  unexpected,, 
tie  well  -informed  had  some  months  ago 
fl  upon  him  as  the  coming  man.  But  there 
laments  in  the  choice  wliicli  make  it  a  pec-ul- 
happy  one-     In  the  first  place,  no  coUege, 

f  progressive,  can  afford  to  break  entirely 
past,   to  wliich,  after  all,  It  owes  its 
The  fact  tliat  Professor  Dwight  gradu- 
i!rom  Yale  in  1849,  and  has  for  more  than 
ears  been  connected  with  the  college  as 
ad  profesBor^   identities    him    sufficiently 
traditional  policy  of  Yale  to  insure  that 
hot  be  inconsiderately  abandoned.     Then 
•  elements  in  the  newly  chosen  presidents 
[  views  and  opinions  which  promise  that 


Yale  will  not  be  left  behind  in  the  race  of  devel- 
opment. He  has  carefully  considered  the  details 
of  university  policy  and  organisation,  and  we 
may  be  sure  that  he  will  guide  Yale  on  the  for- 
ward path  as  rapidly  as  the  college  can  travel  — 
but  no  more  rapidly.  That  is  the  great  point  ; 
Yale  must  grow  and  develop,  but  she  must  not 
lose  her  character  in  the  process.  Educated  men 
throughout  the  country  look  to  President  Dwight 
to  secure  this  happy  mean. 


jmTATION  BUTTER, 

The  manufacture  of  sulistitutes  for  butter  origi- 
nated with  the  production  of  the  so-called  oleo- 
margarine, by  the  French  chemist  Mege-Mouriez, 
from  beef -tallow.  During  the  siege  of  Paris  by 
the  Germans,  the  making  of  this  artiBciaJ  butter 
was  carried  on  ufjon  a  considerable  scale,  and  was 
tirst  brought  prominently  into  notice.  Tlie  manu- 
facture of  oleomargarine  commercially,  however, 
did  not  cease  w^ith  the  necessity  w^iich  gave  birth 
to  it,  but  with  various  modiftcationa  has  increased 
in  amount,  until  now  it  is  believed  to  have 
seriously  damaged  the  dairy  interests  of  the 
country  \  and  congress  la  being  mged  to  pass  a 
hOl,  which,  onder  the  guise  of  a  revenue  law,  is 
really  a  prohibition  law.  The  agitation  haa  at- 
tracted such  general  attention,  Ixjth  from  dairy- 
men and  from  consumera  of  butter,  and  so  much 
miBrepresentation  and  flaming  rhetoric  have  been 
called  forth,  that  it  may  be  \vorth  while  to  con* 
sider  cfUmly  what  are  the  facts  in  the  case. 

Process  of  wi  a  7im/«c/?(  re, --Although  numerous 
patents  have  been  taken  out  for  the  manufacture 
of  imitation  butter,  and  a  gi'eat  variety  of  nm- 
teriak  have  l^een  named  in  the  specifications,  the 
process  as  now  conducted  is  comparatively  simple. 
The  raw  materials  are  beef -tallow,  leaf -lard,  and 
the  best  quality  of  butter,  together  with  small 
amounts  of  milk  or  cream  and  of  butter-color. 

From  the  beef -tallow  is  prepared  the  oleo- 
mmgarine  oil  of  Mege.  The  caul  fat  of  freshly 
killed  beeves  is,  after  thorough  washing,  first  in 
tepid  and  then  in  iced  water,  allowed  to  bang  in  a 
cold  room  until  thoroughly  cold.  It  is  then  ren- 
dered at  a  temperature  between  180*^  and  175"  F. 
The  resulting  oil  is  allowed  to  cool  slowly  until 
a  considerable  portion  of  the  stearine  and  jjahni- 
tine  have  crystalliztKl  out,  and  the  pasty  masa  is 
then  subjected  to  hydraulic  preeaure.  The  still 
fluid  portion  (about  two-thirds  of  the  whole)  flows 
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out  into  a  tank  of  cold  water,  where  it  solidifies 
into  a  granular  mass  which  is  known  in  the  trade 
as  •  oleo-oil,'  or  simply  *  oleo.'  The  name  *  oil '  is 
somewliat  misleading,  as  the  product  is  a  granular 
solid  of  a  slightly  yellow  color.  Fresh  leaf -lard, 
treated  in  substantially  the  same  way  as  the  beef- 
tallow,  yields  the  *  neutral  lard,'  or  •  neutral,'  of 
the  trade,  also  a  granular  solid  of  a  white  color. 

The  objects  of  this  treatment  are  twofold,  — 
first,  to  produce  fats  as  free  as  possible  from  taste 
or  odor  ;  second,  to  remove  some  of  the  difficultly 
fusible  stearine  and  palmitine  in  order  that  the 
finished  product  may  melt  readily  in  the  mouth. 

Having  thus  secured  the  fats  in  proper  condi- 
tion, the  manufactiu*er  proceeds  to  mix  the  *  oleo ' 
and  'neutral,'  —  the  proportions  varying  accord- 
ing to  the  destination  of  the  product ;  a  warm 
climate  calling  for  more  *  oleo,'  a  cold  one  for 
more  *  neutral,' — and  to  flavor  the  mixture  with 
butter.  This  flavoring  is  'conducted  in  large, 
steam-jacketed  vessels  provided  with  revolving 
paddles,  by  which  their  contents  can  be  thor- 
oughly agitated.  Here  the  *oleo'  and  'neutral' 
are  melted,  and  thoroughly  agitated  with  a  cer- 
tain proportion  of  milk,  or  sometimes  of  cream, 
and  a  proper  amount  of  butter-color.  Forty-eight 
gallons  of  milk  per  two  thousand  pounds  of  prod- 
uct are  stated  to  be  a  common  proportion.  After 
sufficient  agitation,  the  melted  mass  is  run  into 
cold  water,  and  as  it  cools  is  broken  up  by  paddles 
so  as  to  granulate  the  mass.  After  thorough 
washing,  it  is  salted  and  worked  exactly  like 
butter.  The  product  is  known  as  oleomargarine. 
Although  it  contains  hardly  more  than  a  trace  of 
butter-fat,  the  latter  flavors  the  whole  mass  so 
strongly  that  when  well  salted,  as  it  usually  is,  it 
might  readily  pass  with  an  inexpert  or  careless 
consumer  for  a  rather  flavorless  butter.  Oleo- 
margarine is  the  cheapest  product  made.  By 
adding  to  the  material  in  the  agitator,  or  *chum,' 
more  or  less  pure  butter,  what  is  known  as  but- 
terine  is  produced,  two  grades  of  which  are  com- 
monly sold;  viz.,  'creamery  butterine,' contain- 
ing more,  and  '  dairy  butterine,'  containing  less 
butter. 

JHealthfidness.  —  Very  exaggerated  and  absurd 
statements  have  been  made,  especiaUy  by  the 
dairymen  and  their  organs,  regarding  the  un- 
healthfulness  of  butterine  and  oleomargarine. 
The  charges  have  in  general  been,  tliat  the  fat 
used  is  practically  uncooked,  and  that  raw  animal 
fat  is  unwholesome  ;  that  filthy  fat,  and  fat  from 
diseased  animals,  are  used,  and  that  the  product 
contains,  or  is  liable  to  contain,  the  germs  of 
disease  ;  and  that,  in  cleansing  these  diseased  and 
filthy  fats,  dangerous  chemicals  are  used,  which 
are  not  subsequently  completely  removed. 


That  the  fats  used  are  of  themselves  lawholi 
some,  there  is  no  proof  whatever.  They  contai 
nothing  that  butter-fat  does  not  also  contain,  ai 
differ  from  it  only  by  the  absence  of  about  six  p 
cent  of  the  glycerides  of  certain  soluble  fat 
acids  ;  viz.,  caprinic,  caprylic,  capronic,  and  b 
tyric  acids.  The  only  experiments  upon  the  ( 
gestibility  of  imitation  butter  are  two,  by  A.  i 
Mayer,  upon  oleomargarine.  These  showed 
difference  of  only  about  two  per  cent  in  favor 
butter.  That  the  higher  flavor  of  butter  actu 
upon  the  nervous  system  would  give  it  a  great 
nutritive  value  than  the  flavorless  'neutral' 
*  oleo,'  may  be  conceded  ;  but  that  an  article  whi 
even  experts  fail  to  distinguish  from  genui 
butter  is  at  any  serious  disadvantage  in  this ; 
spect,  may  well  be  doubted. 

The  manufacturers  claim  that  imitation  bat 
can  only  be  made  from  the  best  quality  of  fat  fn 
freshly  killed  animals,  and  I  know  of  no  evidei 
which  disproves  their  assertions.  The  sensatioi 
article  recently  published  in  a  prominent  agric 
tural  paper  in  the  north-west,  accompanied 
cuts  of  the  numerous  organisms  found  in  butt 
ine,  is  of  no  signiflcance  in  this  connection,  b( 
because  the  species  described  are  all  hannlc 
and  because  no  comparative  examinations 
genuine  butter  were  made.  It  is  highly  proba 
that  many  samples  of  the  latter  would  show 
miscellaneous  an  assortment  of  formidable-lo 
ing,  harmless  organisms  as  did  the  butterine. 

On  the  other  hand,  however,  there  is  at  pres 
no  guaranty,  except  the  statement  of  the  mai 
factiirers,  that  diseased  fat  is  not  or  can  not 
used  :  the  manufacture  being  conducted  entir 
without  any  official  inspection,  and  visitors  be 
in  most  (not  all)  cases  excluded.  I  l>eheve  t 
the  chances  of  disease  being  conveyed  in  tliis  y 
are  small,  but  they  are  not  yet  proved  to  be  n 
existent. 

As  regards  filthy  processes  of  manufacture 
may  safely  be  asserted  that  butterine  could 
successfully  imitate  butter  were  it  not  as  clear 
most  things  are  wliich  pass  for  clean  in  this  di 
world. 

The  charge  that  dangerous  chemicals  are  u 
in  the  manufacture  may  be  disposed  of  in  a  i 
words.  If  a  dangerous  amount  of  any  chem 
which  is  claimed  to  be  used  were  left  in  the 
ished  product,  the  latter  would  be  inedible.  Sho 
traces  of  these  chemicals  be  found,  their  sigr 
cance  would  not  lie  in  themselves,  but  in 
indication  they  would  furnish  that  the  origi 
fats  were  impure  and  required  chemical  tn 
ment. 

Fraudulent  sale.  —  The  evil  feature  of  the  tu 
in  imitation  butter  is  that  it  is  largely  fraudole 
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A  protninent  manufacturer  of  Nittenne  lately  told 
the  writer,  in  response  to  an  mquirr,  that,  in  his 
apinion»  not  over  twenty-five  per  cent  of  the 
Initterine  raade  in  the  United  States  is  sold  under 
its  true  name.  It  may  safely  l»e  asaumetl  that 
the  estimate  is  not  too  low,  and  that  fully  three- 
ciuarterB  of  the  protJuct  is  eventnally  sold  and 
vfiten  as  butter.  Reliable  etatistics  of  Ihe  produc* 
tion  of  imitation  butter  are  not  to  be  obtained » 
ao  far  as  I  have  been  able  to  find,  but  it  mu^t  be 
enormous.  Tlie  fact,  which  is  stated  on  good  ati- 
Ihority,  that  Chicago,  one  of  the  chief  seata  of  the 
manufacture,  exports  more  *  butter*  than  it  im- 
pttrt«»  ia  migj^estive  in  this  connection*  The  mnn- 
tifacturer,  it  may  be  assumed,  sells  his  product 
lis  an  imitalion,  though  even  here  facilities  fur 
deception  are  afforde*!  in  the  use  of  such  names 
AS  •  creamer>  *  and  *  dairy  *  hutteiTue,  and  in  the 
branding  of  packages  with  the  names  of  imagi- 
nary creancer ies.  But  as  the  imitation  ^lassea 
through  the  hands  of  joMjer,  retailer,  and  restau- 
rant or  tioarding-house  keeper,  to  the  consumer, 
it  undergoes  a  transformation^  until,  at  the  end, 
it  is  the  exception  when  it  is  not  butter  simply, 
with  no  sulfix.  Since  the  imitation  can  be  pro- 
duced much  cheaper  than  the  genuine  article, 
jitid  axn  with  didicuhy  be  di.stinguished  from  it, 
it  affords  a  tempting  oppiortiinity  to  the  middle- 
luan  tij>  increase  his  profits.  As  a  natural  result, 
the  manufacture  of  and  trade  in  genuine  butter 
have  suffere^I  under  this  unfair  com  j>e  tit  ion.  and 
a  wide-spread  change  in  the  butter  trade  of  the 
cities  is  taking  place.  Consumers,  wisely  or  un- 
wisely, are  generally  very  averse  to  eating  butter- 
imt  at  all,  as  well  as  to  paying  the  price  of  butter 
for  it,  and  in  self-defence  are  coming  more  and 
more  lo  make  contracts  for  butter  directly  with 
reliable  jiToduoers,  to  the  benetit  of  b«>th  parties 
and  the  injury  of  the  middlemen,  who  seem  now 
to  he  in  a  fair  way  to  reap  »s  they  liave  sow7u 

Ltgiittation.  —  The  undoubted  injury  to  the 
dairy  business  wrought  by  the  manufacture  and 
fmudulent  sale  of  butterine  and  oleomargarine 
haa  lieen  the  incentive  to  an  €»amest,  search  for  a 
remedy;  and  the  aid  of  legislation  was  spcetjily 
invoked,  first  in  the  fihai>e  of  laws  to  compel  the 
hnmding  of  everj'  package  of  these  articles,  and, 
later,  of  biws  prohibiting  entirely  their  manufac- 
ture and  sale.  Neither  class  of  laws  proving  effec- 
tive, and  the  New  York  law  having  been  pro- 
nounced unconstitutional  by  the  court  of  apfieals, 
the  aid  of  national  legislation  is  now  being  in- 
voked. 

S+'Vfral  bills  upon  this  subject  have  been  in- 
tro«i  uced  into  the  present  congre*** ;  but  the  one 
which  has  become  mc«t  prominent,  and  ha«  aj>' 
|)arently  met  witli  the  mo«t  favor  from  the  oppo- 


nents of  butterine,  is  the  substitute  bill  reported  by 
the  committee  on  agriculture,  by  which  it  is  intend- 
ed to  indirectly  prohibit  the  manufacture  of  imita- 
tion butter.  There  are  numerous  minor  provisions ; 
but  the  main  ones,  which  render  all  others  super- 
rtuous,  are  the  ini position  of  a  license-fee  of  six 
h\indre<l  dollars  upon  every  manufacturer,  four 
hunilred  and  eighty  dollars  upon  every  w^holesaler, 
and  forty-eight  dollars  upon  every  retailer,  and  of 
an  internal  revenue  tax  of  ten  cents  jier  j>ound  upon 
ail  imitations  of  butter  manufactured  or  imported, 
the  tax  U[>on  the  latter  being  in  addition  to  the 
customs  duty.  The  internal  revenue  department 
is  charge<l  with  the  execution  of  the  law.  In 
short,  it  is  proposed  to  tax  the  business  out  of 
existence. 

The  writer  does  not  hesitate  to  express  his  belief 
that  the  enactment  of  this  law^  ia  not  desirable. 
As  is  evident  from  the  description  already  given 
of  the  process  of  manufactm^e,  and  as  the  T.\Titer 
is  convince  by  personal  inspec*tion,  imitation  but- 
ter, when  proi^erlj  made,  or  when  made  as  the 
manufacturers  claim  that  it  is,  is  a  perfectly  clean- 
ly, wholesome  article  of  food.  Granting  this,  the 
[)rohibition  of  its  manufacture  is  simply  elaas 
legislation,  designed  to  advantage  the  producer  of 
butter  by  increasing  the  price  of  his  product,  to 
the  detriment  of  the  consumer.  The  dairy  inter- 
est of  the  country  is  undoubtedly  of  great  magni- 
tude, and  may  well  be  fostered  in  all  legitiraate 
ways ;  but  no  interest  has  the  right  to  be  '  pro- 
tected *  at  the  exj)ense  of  the  whole  i)eople. 

Another  objection  to  a  heavy  tiix  on  this  article, 
unless  it  be  absolutely  and  hopelessly  prohibitory, 
is  that  it  will  tend  to  stimulate  exactly  what  ap- 
Iiears  to  be  now  the  greatest  danger  connected  with 
the  manufacture  of  butter- substitutes,  la  addi- 
tion to  the  pressure  of  comiJetition,  we  should  have 
the  pressure  of  taxation  forcing  the  manufactiu-er 
to  seek  cheaper  and  cheaper  sources  for  his  raw 
materials,  and  tempting  him  to  use  unhealthy 
fat**,  if  he  can  do  so  without  detection. 

Further,  the  writer  ventures  to  doubt  whether 
the  permanent  injury  which  this  manufacture 
wiU  work  to  the  dairy  interest  will  be  so  great,  or 
the  advantage  of  its  suppreasion  so  marked,  as  is 
commonly  supposed,  provided  that  the  imitations 
are  compelled  to  be  sold  for  what  they  are,  But- 
terine, undoubtedly,  has  depressed  the  price  of 
butter,  partly  by  displacing  it,  and  jmrtlj  by  creat- 
ing a  general  distrust  of  the  genuineness  and 
wholesomeness  of  w^hat  is  offered  to  the  consumer 
as  butter.  It  ia  worth  considering,  however,  to 
what  extent  this  w^ould  be  offset,  in  time,  by  the 
increased  consumi>tion  of  butter,  lx>th  per  ^  and 
in  btitterine,  which  wiU  presumably  follow  from 
its  lower  price. 
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But  while  the  writer  does  not  advocate  legisla- 
tive prohibition,  he  does  most  strongly  believe  in 
the  necessity  for  legislative  regulation.  The  ob- 
jects to  be  attained  by  such  regulation  are,  first, 
to  insure  that  only  clean  and  wholesome  materials 
are  used  in  the  manufacture,  and  that  the  process 
is  conducted  in  a  careful  and  cleanly  manner; 
and,  second,  to  compel  the  sale  of  the  product 
under  its  own  name  and  on  its  own  merits.  When 
this  is  done,  all  is  done  that  the  state  can  properly 
do. 

Space  forbids  entering  into  any  discussion  of 
the  best  methods  of  reaching  these  objects.  Some 
system  of  registration  and  inspection  of  factories 
would  evidently  be  necessary  to  accomplish  the 
first ;  while  the  second  might  be  attained  by  com- 
pulsory branding  of  packages,  use  of  a  peculiar 
style  of  package,  requiring  manufacturer  and 
jobber  to  keep  a  record  of  all  packages  sold,  with 
name  of  buyer,  and  numerous  other  devices. 
Probably  both  these  objects  would  be  most  readily 
accomplished  by  putting  the  whole  matter  in  the 
hands  of  the  Internal  revenue  bureau,  while  it 
might  fairly  be  taxed  sufficiently  to  cover  the  cost 
of  inspection,  etc. 

Finally,  it  is  to  be  remembered  that  butterine  lb 
but  one  of  many  forms  of  food-adulteration.  The 
most  satisfactory  treatment  of  the  subject  would 
be  the  enactment  of  general  laws,  state  or  nation- 
al, upon  the  subject  of  food-adulteration,  and  the 
provision  of  an  efficient  power  to  enforce  them. 

Methods  of  detection,  —  There  is  no  simple  test 
by  which  the  consumer  may  determine  for  himselt* 
whether  a  sample  of  butter  is  genuine  :  tlie  ailul- 
teration  can  be  detected  only  by  the  expert  chem- 
ist or  microscopist.  Butter,  as  already  noted,  dif- 
fers from  all  other  animal  and  most  vegetable  fats, 
in  containing  about  six  i)er  cent  of  the  glycerides 
of  certain  soluble  fatty  acids.  It  is  upon  this 
fact  that  all  chemical  methods  for  the  dete<ti(m 
of  butter-adulteration  are  based.  The  original 
method,  as  proposed  by  Hehnor,  consisted  in  de- 
termining the  i)ercentage  of  insoluble  fatty  acids. 
In  butter  this  averages  about  87.5  per  cent,  while 
in  other  animal  fats  it  averages  about  95  per  cent. 
Koettsdorfer  determines  the  weight  of  pure  potash 
required  to  saponify  one  gram  of  the  lat.  Owing 
to  the  lower  molecular  weight  of  the  peculiar 
acids  of  butter,  more  potash  is  required  to  saponify 
this  fat :  the  range  being  221  to  232  milligrams  of 
potash  for  butter,  and  195  to  197  for  other  fats, 
lieichert,  after  saponifying  the  fat  and  setting 
free  the  fatty  acids  again  by  addition  of  suli)huric 
acid,  all  the  oi>erations  l)eing  conducted  in  a  uni- 
form manner,  distils  over  a  fixed  volume  of  the 
resulting  liquid,  and  determines  the  amount  of 
j>otash  required  to  neutralize  it.     The  distillate 


from  Igram  of  butter-fat  requires  13.0  to  14.9  cnbic 
centimetres  of  a  deci-normal  potash  solutioi] ;  that 
from  other  fat,  a  fraction  of  1  cubic  centimetre. 

Of  these  methods,  Hehner*s  ia  too  tedious  for 
ordinary  use  ;  Koettsdorf  er's  is  very  readfly  aod 
quickly  applied,  and  in  general  gives  unequiTocal 
testimony  as  to  the  genuineness  of  the  sample; 
Reichert's  requires  somewhat  more  time  and  skill 
than  Koettsdorfer's,  but  still  is  a  simple  method, 
and  gives  trustworthy  results,  and  has  advantages 
in  certain  cases. 

The  results  obtained  by  either  of  these  methods 
may  evidently  serve  as  the  basis  of  an  approxi- 
mate computation  of  the  extent  of  the  adultera- 
tion. Owing  to  the  somewhat  variable  compositicsi 
of  butter,  however,  the  approximation  cannot  be 
a  very  close  one,  and  slight  adulterations  would 
pass  undetected.  It  will  not  often  be  the  case, 
however,  that  butter  is  slightly  adulterated :  so 
that  practically  but  little  difficulty  will  arise  from 
this  fact,  so  far  as  the  detection  of  the  falsification 
is  concerned.  For  a  calcidation  of  the  extent  of 
the  adulteration,  Reichert's  method  has  proved  the 
more  satisfactory  in  my  laboratory,  Koettsdorfer's 
giving  usually  decidedly  too  low  results. 

Cornwall  ^  has  recently  called  attention  to  the 
fact  that  cocoanut-oil  is  said  to  be  used  in  the 
manufacture  of  butterine.  This  oil,  unlike  most 
others,  contains  a  considerable  proportion  of  solu- 
ble fatty  acids ;  and  mixtures  of  this  fat  with 
oleo-oil  or  neutral  may  be  made  which  behave  ex- 
actly like  butter  with  Hehner's  or  Koettsdorfer's 
tests.  They  may  be  distinguished,  however,  ac- 
cording to  Cornwall,  by  Reichert's  method,  the 
soluble  acids  being  much  less  volatile  than  tbf«e 
of  butter  ;  the  distillate  containing,  coni^equentlT, 
but  little  of  them. 

Besides  the  chemical  methods,  the  more  im- 
j)ortant  of  which  have  been  descrilxKl,  various 
attempts  have  been  made  to  devise  optical  tests, 
but  with  indifTerent  success.  Among  others.  Dr. 
Thomas  Taylor,  microscopist  of  the  U.  S.  depart- 
ment of  agriculture,  has  described  a  method  which 
has  received  such  extensive  notice  as  to  merit  a 
few  words.  He  proceetls  substantially  as  follows : 
some  butter  is  melted  and  'boiled*  for  a  short 
time  (that  is.  the  water  which  it  contains  is  boUed), 
and  then  allowed  to  cool  slowly.  A  small  portion 
of  the  solidified  butter  is  mounted  in  a  little  olive 
oil  on  an  object-glass,  and  under  the  microscope  t 
seen  to  consist  of  irregular  globular  masses  con- 
sisting of  aggregations  of  fat  -  crystals.  "NMien 
these  are  examined  with  polarized  light  in  the 
dark  field,  each  shows  a  pretty  well  defined  St 
Andrew's  cross.  Dr.  Taylor's  original  claim  was 
that  these  globides,  and  jKirticularly  their  ap- 
1  Report  of  New  Jersey  state  board  of  health. 
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peonuice  by  polarized  light,  were  peculiar  to  but- 
ter, and  cottld  eerve  as  a  meane  of  distin^^sbing 
it  from  imitations  ;  and  the  commiscsioner  of  a^ri- 
cnltitre,  in  hia  last  report  (p.  86),  states,  that,  at 
the  time  of  w^riting,  two  convictions  for  viola- 
Uonii  of  the  butter-laws  had  been  secured  in  the 
District  of  Columbia  by  the  aid  of  Dr.  Taylor's 
method. 

Profe^or  Welx^r,  of  the  Ohio  state  univeraity, 
however*  has  recently  shown  that  lard  and  oleo-oil 
do  not  differ  essentially  from  butter  in  this  re8f)ect. 
By  *  boiling '  the  butter  as  Or,  Taylor  diret^ts, 
BOme  of  its  water  is  reinoretl,  and  a  formation  of 
minute  snlt-crystale  takes  place.  As  the  butter 
cook,  these  minute  crystals  of  salt  serve  as  neu- 
clei  for  the  formation  of  the  butter-globules.  Pri> 
fefl^or  Weber  shows  that  if  melted  lard  or  tallow 
be  allowe<l  to  c<x>l  under  the  same  c^mditions,  they 
loo  form  globules  which  exhibit  tlie  St.  Andrew's 
cross. 

In  an  open  letter  to  Dr.  E.  Lewis  Stnrtevant, 
dire<:'tor  of  the  New  York  agricuitiu^  experimeot- 
station,  Dr.  Taylor  attempts  to  break  the  force  of 
FVofeseor  Weber's  ex|jeriments,  and  also  shifts  his 
ground,  claiming  that  the  distinguialiing  diiference 
betw-een  butter  and  other  fats  under  the  micro- 
is  that  the  former,  when  viewed  by  polarijcecl 
it  through  a  selenite,  shows  a  uniform  tint, 
while  tlie  bitter  exhibits  prisnmtic  colors, 

WTiether  this  claim  rests  on  any  better  founda- 
tion tlian  the  former,  the  writer  will  not  under- 
take to  say  ;  but  it  is  plain  that  further  investiga- 
tion would  not  be  out  of  place, 

H.  P.   AKMgBY. 


ENGLAND'S   COLONIES, 

^The  openiug  of  the  Colonial  and  Indian  exhibi- 
tion at  South  Kensington  gave  rise  to  an  article 
in  the  London  TimeB,  on  the  growth  of  England's 
colonial  posBeesions.  The  Portuguese  and  Span- 
iards, and  even  the  French,  were  in  the  field  long 
before  England.  Spain  had  a  settlement  in  Do- 
minica as  early  as  1493,  and  Vasco  da  Gama 
reached  India  in  1496,  Within  very  few  years 
India  and  South  America  had  their  Portugneae 
lind  BiianL^h  viceroys.  In  1534  Jacques  Cartier 
made  hie  famous  voyage  up  the  St.  Law*rence, 
taking  possession  of  tlie  country  in  the  name  of 
the  French  sovereign.  True,  Cabot  discovered 
Newfoundland  and  the  mainland  of  North  Ameri- 
ca in  1497  ;  but  he*  like  <^ther  early  western  navi- 
ors.  simply  regardeil  the  new  world  as  a  barrier 
the  way  to  India.  It  was  this  latter  land 
of  fnbukms  riches  that  was  the  goal  of  the  infant 
liAval  enterprise  of  England  for  many  years  after 
Caboi*8  diaooviiry.     The  Portuguese  monopolized 


the  routes  by  the  southern  seas,  and  England  had 
not  yet  a  navy  to  cope  with  its  rival. 

So  effort  after  effort  was  made,  in  craft  not 
much  more  formidable  than  cock-boats,  t-o  ftnd  a 
passage  to  India  either  by  the  north-west  or 
north-east.  Not  tdl  our  own  days  have  these 
passages  been  sailed  over ;  but  long  before  had 
they  t>een  given  up  as  hoj^ele^s  routes  to  China 
and  India.  Many  a  life  did  these  early  attempts 
cost  England  ;  but  to  them,  no  doubt,  is  greatly 
due  the  rapid  progress  slie  nuide  as  a  naval  jxiwer. 

Up  to  the  end  of  the  sixteenth  century,  while 
Portugal  and  Spain  were  rapidly  extending  their 
sway  in  Asia  and  America,  England  had  only  a 
doubtful  possession  of  New^foundland  along  with 
powerful  French  rivals.  Even  Sir  Humphry  Oil- 
l)ert's  attempt  to  effect  a  settlement  on  the  island 
in  158ii  can  hardly  be  regarded  as  other  than 
abortive,  though  it  gives  Newfoundland  a  claim 
to  be  regarded  as  the  earliest  British  colony.  The 
first  effective  English  settlement  on  the  island 
cannot  be  dated  earlier  than  1623,  long  befitre 
which  Virginia  had  been  planted  and  Jamestown 
founded.  True,  in  1580  the  British  flag  was 
planted  in  the  West  India  island  of  Tobago,  but 
that  island  was  not  effectively  occup>ied  by  Eng- 
land till  17*53. 

Meanwhile,  some  roving  EngUshmen  had  in 
10C)o  phmted  a  cross  in  Barbadoes,  inscribed 
♦  Jiimes,  king  of  England  and  of  this  island/ 
though  there  was  no  actual  settlement  till  1625. 
Barbadoes  is  one  of  the  two  or  three  British  We«t 
India  islands  that  never  changcnl  hands.  After 
all,  however,  Bermuda  may  fairly  claim  to  l>e 
considered  the  earliest  of  existing  English  colonies, 
as  it  was  colonized  both  from  Virginia  and  Eng- 
land shortly  after  160f>.  But  later,  during  the 
seventeenth  century,  the  growth  of  England's 
colonial  possessions  was  alow,  if  we  except  the 
New  England  states  and  the  settlements  on  the 
east  American  cotist  to  the  south.  Leaving  these 
last  out  of  view,  her  colonies  at  the  close  of  the 
centurj^  were  few^  and  scattered,  comptired  with 
the  enormous  territories  which  Portugal  and 
Spain.  Fmnce  and  Holland,  were  endeavoring  to 
drain  of  their  wealth.  Even  in  India,  during  the 
seventeenth  century,  she  can  hardly  l»e  said  to 
have  got  lK»yond  the  fact-ory  stage.  The  East 
India  company  were  simply  lease-holders  of  the 
narive  princes,  Newfoundland,  as  already  in- 
dicated, was  only  permanently  settletl  in  1628, 
fourteen  years  after  the  planting  of  Bermuda. 
In  tlie  same  year  an  English  colony  was  planted 
in  Nova  Scotia,  which  then  included  New  Bruns- 
wick, though  it  was  only  at  the  peace  of  Utrecht 
(1713)  that  Enghind  can  be  said  to  have  obtainei^i 
undisputed  pooseesion. 
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With  one  or  two  exceptions,  England's  footing 
in  the  West  India  Islands  during  the  seventeenth 
and  even  the  eighteenth  centuries  was  exceeding- 
ly unstable :  they  were  being  continually  bandied 
about  between  England,  France,  and  Spain  before 
the  final  adjustment  at  the  beginning  of  the  pres- 
ent century.  As  stated  above,  an  effective  set- 
tlement was  made  in  Barbadoes  in  16'45.  Two 
years  previously  some  Englishmen  established 
themselves  in  St.  Christopher's,  which,  however, 
was  not  finally  ceded  to  Great  Britain  till  1718. 
Between  1628  and  1650,  Nevis  and  Turk's  Island, 
Antigua,  Montserrat,  St.  Lucia,  and  Anguilla  re- 
ceived English  settlers,  though  St.  Lucia,  at  least, 
changed  hands  several  times  before  finally  becom- 
ing English,  in  1808. 

Crossing  over  to  Africa,  we  find,  that,  as  early 
as  1588,  Queen  Elizabeth  granted  a  patent  to  a 
company  to  trade  to  the  Gambia  ;  but  no  settle- 
ment seems  to  have  been  established  till  1681,  and 
even  that  can  hardly  have  come  to  much,  since  a 
resettlement  was  made  in  1817.  Still  there  was 
a  very  considerable  trade  between  England  and 
West  Africa  in  the  seventeenth  century,  and 
Oambia  and  other  stations  became  notorious  as 
centres  of  the  slave-trade.  But  their  value  for 
colonizing  and  trading  purposes  soon  sank  far 
below  that  of  the  West  Indies  and  other  annexa- 
tions. 

St.  Helena  became  hers  by  capture  in  1651 ; 
and  four  years  later  (1655)  Jamaica,  the  largest 
and  richest  of  her  West  India  possessions,  capitu- 
lated to  an  expedition  sent  out  by  Cromwell. 
English  factories  seem  to  have  been  established  on 
the  Gold  Coast  in  1661,  and  her  first  settlement  on 
the  Virgin  Islands  dates  from  1668.  A  small 
English  colony  was  planted  in  New  Providence  in 
the  Bahamas  in  1629,  though  she  had  frequently 
to  give  up  possession  before  the  islands  finally  be- 
came hers,  in  1783. 

Meantime,  England  was  rapidly  extending  her 
sway  over  the  eastern  coast  of  what  is  now  the 
United  States ;  and  these  possessions,  even  in  the 
seventeenth  century,  were  of  far  greater  impor- 
tance than  all  her  other  acquisitions. 

At  the  end  of  the  seventeenth  century,  then,  be- 
sides Newfoundland  and  Bermudas,  and  a  few 
factories  on  the  West  African  coast  and  in  India, 
of  the  present  colonial  empire  England  had  pos- 
session, more  or  less  stable,  of  Jamaica,  Barba- 
does, St.  Christopher's,  Nevis,  Turk's  Island,  An- 
tigua, Montserrat,  Anguilla.  Virgin  Islands,  Baha- 
mas, and  St.  Helena  out  in  the  Atlantic.  The  total 
area  of  these  did  not  much  exceed  sixty  thousand 
square  miles,  for  her  African  and  Indian  settle- 
ments were  little  more  than  stations.  Even  if  we 
added  such  parts  of  Nova  Scotia  and  New  Bruns- 


wick as  were  not  occupied  by  France,  the  total 
area  could  scarcely  be  more  than  eighty  thonaand 
square  miles. 

During  the  first  half  of  the  eighteenth  centniy, 
if  we  except  the  confirmation  to  Great  Britain  of 
the  ten  North  American  colonies  just  mentioDed, 
and  one  or  two  of  the  West  India  islands  already 
included,  the  only  acquisition  of  importance  as  a 
foreign  poi^session  was  Gibraltar  (1704),  and  that 
not  as  a  colony,  but  as  a  strategical  station. 

A  period  of  comparative  quiescence  prevailed 
during  these  fifty  years  previous  to  the  outbreak 
of  the  great  and  long-continued  struggle  between 
England  and  France  for  supremacy  on  the  seas,  if 
not  on  land.  During  the  first  half  of  the  eigh- 
teenth century  The  East  India  company's  busiDen 
was  steadily  extending  in  India.  Comparatirelj 
few  additions  were  made  to  the  ESnglish  poaeessioos 
on  the  North  American  coast.  France  claimed  all 
Canada,  only  tolerating  the  station  of  the  Hudson's 
Bay  company,  founded  in  1670,  and  holding  the 
Alleghanies  as  the  western  limit  of  English  do- 
minion. The  position  in  the  West  Indies  remained 
essentially  unaltered,  though  the  development  of 
the  English  plantations  in  that  region  was  pro- 
ceeding with  profitable  activity.  The  few  facto- 
ries on  the  West  African  coast  were  of  litfie  a^ 
count,  the  Dutch  were  still  supreme  at  the  Cape, 
and  Cook  was  only  beginning  his  career  in  the 
Royal  navy. 

During  the  last  forty  years  of  the  eighteenth 
century,  on  the  other  hand,  the  broad  foundatioDS 
of  England's  empire  beyond  the  seas  were  firmly 
laid  ;  subsequent  operations  have  mainly  been  in 
the  way  of  development  and  consolidation.    The 
great  struggle  between  England  and  France  for 
supremacy  beyond  Europe  may  be  said  to  have 
begun  simultaneously  in  India  and  Canada.    On 
the  latter  field  it  resulted  in  the  capitulation  of 
Quebec  in  1759,  followed  four  years  later  by  the 
cession  of  the  whole    of  Canada ;   so  that   Eng- 
land was  virtually  mistress  of  the  whole  of  North 
America.    In  1776  the  declaration  of  independence 
was  signed,  and  in  1783  England  had  to  resign 
herself  to  the  loss  of  by  far  the  most  valuable  half 
of  her  dominions  in  America. 

In  the  same  year  as  Canada  became  an  English 
possession,  the  islands  of  Dominica,  Granada,  St. 
Vincent,  and  Tobago  were  added  to  her  West  In- 
dian possessions,  followed  in  1797  by  the  surrender 
of  Trinidad  to  Abercrombie  by  the  Spaniards. 
Although  Commodore  Byron  took  possession  of 
the  Falkland  Islands  in  1765,  no  effective  estab- 
lishment was  formed  there  till  1883.  In  1783-^ 
British  Honduras  was  acquired  by  treaties ;  in  17S7 
Sierra  Leone  was  ceded  by  the  native  chiefs: 
while  in  1788,  not  quite  a  century  ago,  the  not 
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mmg  foundation  of  the  great  Austra- 
ip  of  colonies  was  laid  by  the  establiah- 
small  coDvict  establishment  at  Botany 

to  the  east,  we  find  Malacca  captured 
[>utch  in  I7t>5,  though  it  did  not  finally 
bglish  till  1S28,  Penang  was  colonized 
tod  Province  Welle&ley  in  1798.  Much 
Drtant  was  the  capture  of  Ceylon  from 

once  supreme  colonial  power  in  1796. 
e  of  Plassey  was  fought  in  1757,  and 
KJut  half  a  century  thereafter,  through 
I  of  Clive  and  Hastings  and  Welle&ley, 
Bupremacy  was  virtually  established, 
t  indirectl3\  over  a  great  part  of  the  In- 
bsula,  Bengal  was  ceded  In  1765,  and 
Dnquered  in  1792-1800,  having  between 

area  estimated  at  two  hundred  and 
Hiaand  square  miles,  and  a  population  of 
fbilliona. 

ben,  during  the  latter  half  of  the  eigh- 
Itury,  England  had  succeeded  in  rapidly 
\  her  foreign  possessions  by  something 
kd  a  half  millions  of  square  miles,  reckon- 
^bole  of  Australia  as  virtually  annexed, 
le  present  century  she  baa  been  able  to 
his  area  by  about  one-third,  half  of  it,  at 
hdia*     While,  during  the  last  eighty -six 

has  been  extending  and  confirming  her 

India»  and  while  she  has  acquired  one 
^Ily  important  additions  to  her  colonial 
10,  it  will  be  seen  that  her  chief  work  has 

ivelop  and  consolidate  the  acciuisitions 
«r  half  of  the  eighteenth  century. 
West  India  region,  British  Guiana  was 
foexeil  in  1803,  and  8t.  Lucia  in  the  same 
9  completing  the  present  list  of  her  pos- 
it that  quarter.  Also  in  1803  the  first 
tl  was  established  in  Tasmania.  While 
larter,  twenty -six  ye^rs  later  (1829)  West 

was  settled,  followed,  seven  years  after 

the  modest  beginnings  of  South  Austra- 

t  Philip.  In  1841  New  2>ealand  began 
terful  career  as  a  British  colony.  Ten 
pr  (1851)  Victoria  separated  from  New 
^les,  and  set  up  for  herself,  —  an  example 

by  Queensland  in  1859.  In  18U6  the 
p«  compelled  to  hand  over  to  England 
sessions  in  South  Africa,  which  by  the 
i  of  the  Natal  colony  in  18S8,  and  other 
It  annexations,  have  been  extended  far 
leir  original  boundaries.  In  1807  Eog- 
^ured  the  tiny  islet  of  Heligoland,  and 
PS  later  (1810)  Mauritius  capitulated,  her 
of  the  island  being  confirmed  by  the 
Pans,  1814>  A  year  later  (1815)  she  ac- 
loniau  Islands  by  treaty,  only  to  give 


them  up  to  Greece  some  fifty  years  after  ;  and  in 
the  same  year  she  established  her  naval  station  in 
Ascension.  Singapore  was  settled  in  1818,  and  the 
Falklands  in  1833.  Aden  as  an  outpost  of  India 
was  occupied  in  1833.  Labuan  was  ceded  in  1846. 
followed  by  Lagos  in  1861,  and  Fiji  in  1874.  The 
Straits  Settlements  were  detached  from  India  in 
1807,  and  set  up  for  themselves  as  a  separate 
colony  ;  and  in  1874  the  native  states  of  Perak. 
Selangore,  and  Sungei  Ujong,  w^ere  placed  under 
its  protection. 

We  all  remember  the  excitement  over  the  occu- 
pation of  Cyprus  m  1878 ;  and  while  England  pays 
tribute  for  it  to  the  sultan,  her  real  relation  to  the 
interesting  inland  is  indicated  by  the  fact  that  it 
figures  among  her  other  colonies  at  S*juth  Ken- 
sington. The  British  North  Borneo  company  was 
incoqx>rated  by  royal  charter  in  1881 ;  and  the 
fact  of  its  Imving  a  court  to  itself  at  South  Ken- 
sington may  l>e  taken  as  a  tacit  admission  that 
its  territory  is  reckoned  among  her  colonies,  Eng- 
land has  hardly  yet  recovered  from  the  excitement 
of  raising  the  British  flag  over  southern  New* 
Guinea,  the  Niger  mouths,  and  Bechuanaland,  in 
1884  ;  whOe  at  this  rery  moment  her  stjldiers  and 
ciril  servants  are  busy  getting  into  working-order 
the  extensive  territory  of  upper  Burmah,  pro- 
claimed English  on  the  fii"st  day  of  the  present 
year.  This  last  aimexation,  however,  belongs 
rather  to  the  record  of  her  dti minion  in  India, 
which  has  advanced  so  rapidly  that  the  two  hun- 
dred and  ninety  thousand  Bquare  miles  and  the 
tifty*five  million  inhabitants  of  180O  have  grown 
to  something  like  a  million  and  a  half  of  square 
miles  and  two  hundred  and  eighty  millions  of 
population.  To  the  aliove  might  be  adde<l  such  out- 
lying %x>oiB  aa  the  Kuria^Muria  Islands,  the  Keel- 
ing Islands,  and  Port  Hamilton,  in  Asiatic  w*atera; 
Berbera  on  the  north-east  African  coast,  and 
Soeotra  otf  it ;  the  islands  of  Rotumali,  Auckland, 
Lord  Howe,  Caroline,  Starbuck,  Maiden,  ana 
Fanning,  in  the  Pacific  ;  not  to  mention  the  NicO- 
bai^  and  Andamans,  attached  to  India. 

Thus,  then,  wiiiJe  the  beginnings  of  the  greatest 
colonial  empire  on  record  go  back  some  three 
hundred  yeartj,  by  far  the  greater  proportion  of 
England's  foreign  possessions  have  Ijeen  acquired 
during  the  last  hundred  and  twenty  years. 


LONDON  LETTER. 
The  converBOsdmm  of  the  Royal  society,  on 
Wednesday  evening  last  (May  13),  was  even  more 
suctressful  than  usual,  special  pahis  having  been 
taken  to  bring  together  olijects  of  interest.  Partly, 
perha|is,  on  this  account,  and  also  because  it  w*as 
the  first  leceptiou  of  the  new  president.  Prof.  O, 
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G.  Stokes,  the  attendance  also  was  unusually 
brilliant.  Prominent  among  the  exhibits  was  a 
microscopic  section  of  the  third  or  parietal  eye 
discovered  three  days  previously  in  the  New  Zea- 
land lizard,  Hatteria  punctata,  by  Mr.  Baldwin 
Spencer  of  the  University  museum,  Oxford,  who 
has  described  it  in  full  in  Nature  for  May  18. 
Mesial  sections  of  a  frozen  chimpanzee  and  a 
frozen  orang-outang,  by  Prof.  D.  J.  Cunningham, 
attracted  much  attention,  as  did  a  collection  of 
micro-organisms  by  Mr.  F.  R.  Cheshire,  and  of 
photomicrographs  of  bacteria  by  Mr.  E.  M. 
Crookshank.  To  chemists,  specimens  of  the  new 
element  germanium,  which  appears  to  be  the 
ekasilicium  predicted  by  Mendellieff  in  his  period- 
ic law  (lent  by  Professor  Winkler  of  Freiburg), 
were  specially  interesting.  Mr.  Howard  Qrubb 
exhibited  a  model  of  the  proposed  equatorial  and 
observatory  for  the  great  86-inch  refractor  for  the 
Lick  observatory  in  California,  in  which  (M  the 
required  motions  of  telescope,  dome,  and  rising 
floor  are  effected  by  water-power,  and  are  con- 
trolled by  an  electrical  arrangement,  the  com- 
mutator of  which  is  portable,  and  carried  by  the 
observer,  thus  obviating  the  necessity  of  assist- 
ants. Various  electrical  appliances,  such  as  the 
powder-magazine  lamps  of  Mr.  J.  Pitkin,  weigh- 
ing six  pounds,  and  lasting  ten  hours,  De  la  Rue*s 
chloride-of-silver  battery,  arranged  for  electric 
lighting,  and  the  miner's  electric  lamp  of  Mr. 
Swan,  illustrated  the  advances  in  practical  elec- 
tricity ;  the  chief  object  of  purely  scientific  inter- 
est in  this  connection  being  the  voltaic  cells, 
with  solid  electrolytes,  described  by  Mr.  Shelford 
Bid  well  in  the  Philosophical  viagazine  for  Oc- 
tober, 1885,  and  the  induction  bridge  of  Professor 
Hughes.  Objects  connected  with  the  Hell  Gate 
explosion,  near  New  York,  exhibited  by  Dr.  H. 
Sprengel,  were  shown,  and  near  them  was  a  new 
and  extremely  powerful  electrical  -  influence  ma- 
chine with  eight  disks  working  within  a  glass 
case.  Captain  Abney  and  General  Festing  ex- 
hibiteii  their  color-photometer  ;  and  several  series 
of  stellar  and  solar  photographs  by  the  brothers 
Henry,  Janssen,  the  solar  physics  committee, 
Common,  Dr.  Gill,  and  others,  illustrated  the 
recent  advances  in  celestial  photography.  Dr. 
Auer  von  Welsbach's  incandescence  system  of 
biurning  gas,  whereby  a  light  of  twenty  -  five 
candle-power  was  obtained  with  a  consumption 
of  two  and  one-half  cubic  feet  per  hour,  attracted 
much  attention.  An  ordinary  Bunsen  flame  is 
used,  the  incandescence  being  obtained  from  a 
cylindrical  *  vvick '  of  net  or  muslin  soaked  in  a 
solution  of  metallic  salts,  zirconium  being  one. 

Tlie  arrangements  for  the  Birmingham  meeting 
of  the  British  association  are  now  completed.    On 


Wednesday  evening,  Sept.  1,  the  presideiifc^lc 
Sir  William  Dawson,  of  the  McGill  college,  M 
treal,  will  deliver  his  address.  The  other  t 
evening  discourses  at  general  meetings  will  be 
Sept.  8,  by  Prof.  W.  Rutherford,  on  *  The  seme 
hearing;'  and  on  Sept.  6,  by  Mr.  A.  W.  RUcl 
on  *  Soap-bubbles.*  The  various  sections  will 
presided  over  by  (A.)  Prof.  G.  H.  Darwin,  (B.)! 
W.  Crookes,  (C.)  Prof.  T.  G.  Bonney.  (D.)Mr. 
Carruthers,  (E.)  Maj.-Gen.  Sir  F.  J.  Goldsn 
(F.)  J.  Biddulph  Martin,  (G.)  Sir  J.  N.  Dougl; 
(H.)  Sir  George  Campbell.  The  meeting  will  c 
elude  on  Wednesday,  Sept.  18. 

The  Colonial  and  Tndian  exhibition,  open©! 
the  queen  on  May  4,  with  an  amount  of  pu 
and  state  ceremonial  not  seen  since  the  co: 
sponding  ceremony  in  1851;  well  illustrates  in  m 
ways  the  advances  in  practical  science  made 
the  various  colonies.  The  grounds  are  ligt 
eveiy  evening  by  9,700  glow-lamps,  which 
simultaneously  illuminated,  the  current  for  wl 
is  supplied  by  four  Elwell-Parker  self-regulal 
dynamos,  each  of  which  can  supply  a  curren 
250  amperes  witli  an  electromotive  force  of 
volts  when  running  at  800  revolutions.  The  « 
cial  catalogue  contains  a  vast  mass  of  statist 
information,  most  carefully  compiled,  relating 
the  history,  recent  advances,  and  present  coi 
tion,  of  India  and  the  chief  colonies. 

The  still  exceptional  weather  deserves  a  w 
of  comment.  On  the  night  of  April  30,  13' 
frost  were  registered  close  to  London:  on 
afternoon  of  May  7,  79**  in  the  shade,  and  130 
the  sun,  were  registered  at  the  same  place, 
temperature  that  week  was  6*^  above  the  avera 
and  at  the  present  moment  (May  15)  accoi 
are  coming  to  hand  of  floods  in  all  parts  of 
country  heavier  than  have  been  experienced 
many  years,  by  which  railway  emV>ankraeuts 
bridges  have  been  wrecked,  while  in  the  nort 
Scotland  and  Ireland  severe  snow-storms  1 
occurred.  The  details  of  the  ten-minntes  hi 
cane  at  Madrid  two  days  ago,  which  uproote*! 
thousand  trees,  wrecked  several  hou.ses,  jxila 
etc.,  killed  twenty-four  people  and  injure<l  1 
dreds,  and  devastated  a  large  country  ilist 
read  more  like  those  of  the  American  or  troj 
tornadoes  than  of  any  thing  known  in  Euro]>e 

The  Iron  and  steel  institute  lias  just  l)een  Y 
ing  its  three-days'  annual  meeting  in  Lon< 
under  the  presidency  of  Dr.  Percy,  who  am 
uted  two  papers  himself,  —  on  steel  wire  of  1 
tenacity,  and  on  a  rare  blast-furnace  cinder. 
F.  W.  Gordon  of  Philadelphia  furnished  an 
count  of  some  points  in  American  blast  -  fun 
practice.  The  international  character  of  th< 
stitute  was  shown  by  the  fact  that  one-thin 
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ike  papf'i'swere  by  other  than  British  subjects. 
Dr.  Sorby^s  paper  on  the  application  of  very  high 
powers  to  the  sttidy  of  the  micixiacopical  struc- 
ture of  Bteel  was  probably  the  paper  of  most 
parely  scientific  interest. 

Oil  May  12  occurred  the  annual  prceentatlons 
for  dejcrees  at  the  University  of  London,  when  a 
very  hirge  number  of  graduates  of  both  sexes  had 
their  degrees  forniaily  conferred.  The  chancellor, 
L4.>rd  nranville,  l)eing  in  attendance  on  the  queen 
•t  LiverptXil,  the  ceremony  was  performed  by  the 
vice-chancellor,  Sir  James  Paget,  wbo»  after  re- 
ferring to  the  loss  sustained  by  the  university  in 
the  dentils  of  Dr.  Carpenter  and  Dr,  Storrar  (both 
noticed  at  the  time  in  this  corresjjondence),  gave 
some  interesting  statistics  of  its  growth.  It  was 
now  fifty  years  old,  and  54,680  students  had 
irraduated.  In  1838  it  only  had  2^  candidates  ; 
in  1860.  im;  and  in  1885,  8,477.  With  its  num- 
bers its  influence  had  increased,  and  it  attracted 
students  from  all  the  colonies  and  from  India,  as 
weU  as  from  England.  Among  its  distinguished 
graduates  were  Sir  H.  Boscoe,  Sir  W,  Jenuer, 
Lord-Jastice  Fry,  and  the  present  lord-chancellor. 
-At  the  meeting  of  convocation  on  the  previous 
day,  a  scheme  for  degree*  in  engineering  science 
was,  on  the  motion  of  Prof.W.  C.  Unwin  and  Mr. 
1»V.   Liint  Carpenter,   unanimously  adopted,  and 

^  sent  up  to  the  senate  for  consideration.  A  move- 
meot  is  in  contemplation  to  celebrate  the  jubilee 
of  the  university. 

In  an  intc*resting  paper  given  last  night  before 
Societv  of  telegraph  engineers,  upon  long- 
nce  telephony,  by  Mr.  W.  H.  Preece,  tlie  sys- 

■  tern  of  trunk-line  (American,  *  extra  territorial ') 
rking  was  described,  and  some  very  curious 
stici*  were  given.  At  the  end  of  1B77,  780 
phones  existed  in  the  United  States,  and  at  the 
end  of  1885  there  were  325,570  telephones,  and  782 
telephonic  exchanges.  lu  England  at  the  same 
date  then?  were  only  13,0<K},  or  about  as  many  as 
w^re  usetl  in  New  York  and  Brot>klyn  alone; 
while  Canada,  with  its  population  of  three  mil- 
lions, employed  18,tM>0.  Of  European  cities,  Ber- 
Uii  possesses  1  the  must,  4,248,  Ixindon  coming  sec- 
ond with  4,1(13.  The  most  complete  development 
he  bad  seen  in  any  country  was  in  tlie  group  of 
towns  of  which  Newcaatle-i^n-TjTie  was  the  centre. 
L/ing-distaJice  8(>eakuig  was  entirely  a  question  of 
line  wire,  not  of  instruments.  M,  Van  Kyssel- 
berghe  spoke  in  the  <liscUBsion,  and  detjule«l  some 
of  his  recent  experiments  in  the  states.  He  is 
about  to  connect  Paris,  Brussels,  Amsterdam,  and 
Rotterdam  by  his  simultaneous  telegraptuc  and 
telephoTiie  arnuigernents. 

The  re|Hjrt  for  1885,  of  the  inspectors  cm  experi- 
ntB  on   living  animals,  under  the  vivisection 


act,  has  just  been  issued.  The  tot^d  numbers  of 
experiments  was  800:  210  being  done  under  the 
restrictions  of  the  license  alone,  and  83  lecture 
demonstrations  imder  similar  restrictions.  In  all, 
except  those  under  a  special  certificate,  the  animal 
is  rendered  insensible  during  the  whole  of  the  ex- 
periment. In  most  of  the  experiments  where  an- 
aesthetics were  dispense*!  with,  the  of>pration  was 
simple  inoculation  or  hypodermic  injection  :  so 
that  the  number  of  animals  that  suffered  any  ap- 
preciable pain  was  3S  or  40,  and  these,  for  the 
most  part,  frogs.  Although  the  number  of  experi- 
ments in  1885  was  nearly  double  that  in  1884.  there 
was  no  increase  of  suffering  to  the  animals  em- 
ployed. 

The  report  of  the  inspector  of  fisheries  has  just 
been  issued,  and  gives  interesting  details  on  the 
trade  in  eels  betwf»en  London  and  the  continent. 
From  HoUand  1,000  tons  are  sent  annuall}*  to 
Billingsgate  (London)  alone,  the  total  annual  value 
of  eels  consumed  in  England  being  ab«>ut  two  and 
a  half  million  dollars.  An  admirable  contrivance 
is  descril>e<l  for  reviving  them  from  their  exhaust- 
ed condition  on  arrival.  At  the  Society  of  arts 
this  week,  Mr.  J.  Willis  Bund  read  a  i>aper  on  the 
proposed  fishery  board  for  England  and  Wales, 
showing  that  their  fisheries  had  relations  at  pres- 
ent with  at  least  five  government  departments  ; 
viz.,  the  home  otHce,  the  foi-eign  ofilce,  the  ad- 
miralty, the  customs,  and  the  board  of  trade,  Tlie 
total  value  of  the  English  and  Welsh  fisheries 
was  prolmbly  between  eight  and  ten  million  doU 
lars,  but  an  annual  statistical  account  of  them  was 
a  very  great  want. 

Mr,  W.  Bateson  of  St.  John's  college,  Cambridge» 
is  about  to  proceed  to  Central  Asia  for  the  purpoee 
of  investigating  the  fauna  of  the  Sea  of  Aral 
and  the  smaller  lakes  in  its  neighborhood.  Mr. 
Bateson  is  already  well  known  as  a  morphologiBt, 
having  paid  two  visits  to  the  Chesapeake  scoOlogi* 
cal  laboratory  of  the  Johns  Hopkins  university  for 
the  purpose  of  studying  the  development  of  the 
American  species  of  Balanoglossus ;  and  he  now 
proposes  to  collect  large  numb<?r8  of  the  Mol- 
lusca  and  Crustacea  of  the  Centaid  Asian  lakes,  for 
the  purpose  of  studying  the  range  of  variation 
within  specific  limits.  W, 

London,  May  14. 


NOTES  AND  NEWS. 
ALTHOCCiH  the  univereity  of  the  state  of  New- 
York  exists  only  on  paper,  yet  its  annual  convo- 
cations are  meetings  of  cx>ndderable  scientific  in- 
terest and  importance.  This  year  the  convocation 
will  be  held  at  Albany  on  July  6,  7,  and  8.  The 
announcement  includes  the  following  important 
papers,  all  of  which  will  be  followed  by  a  discua* 
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tdon  of  the  subjects  presented  :  Tact  in  teaching, 
by  Rev.  Brother  Noah,  professor  of  English  litera- 
ture in  Manhattan  college;  Manual  training,  bj 
Principal  S.  G.  Love  of  the  Jamestown  union 
-school ;  The  present  status  of  entomological  sci- 
ence in  the  United  States,  by  J.  A.  Lintner,  Ph.D., 
-state  entomologist ;  Has  the  college  a  logical  place 
in  the  American  system  of  education?  by  Prof. 
Oren  Root,  Ph.D.,  of  Hamilton  college,  and  Prof. 
S.  G.  Williams,  Ph.D.,  of  Ck)mell ;  The  <  natural 
method'  of  teaching  languages,  by  L.  Sauveur, 
president  of  the  College  of  languages.  New  York 
CJity,  and  Principal  George  C.  Sawyer  of  the  Utica 
free  academy ;  The  educational  uses  of  museums 
of  nattiral  history,  by  James  Hall,  director  of  the 
New  York  state  museum  of  natural  history:  Sys- 
tematic habit  in  education,  by  Principal  E.  H. 
Cook  of  the  Potsdam  normal  school ;  Elective 
studies  in  college,  by  President  James  McCosh, 
LL.D.,  of  the  College  of  New  Jersey ;  The  mutual 
relations  of  the  colleges  and  academies,  by  Presi- 
dent Charles  K.  Adams,  LL.D.,  of  Cornell  univer- 
sity. There  will  also  be  a  conference  upon  college 
-education  in  the  state  of  New  York,  which  will  be 
presided  over  by  Chancellor  Sims  of  Syracuse  uni- 
versity, who  will  open  the  discussion  as  to  the 
classical  requirements  for  the  degree  of  A.B. 
Among  those  who  intend  to  participate  in  the 
conference  and  discussions  are  Presidents  Dodge  of 
Madison  university,  Darling  of  Hamilton,  Potter 
of  Hobart,  Fairbaim  of  St.  Stephen*s,  Ryan  of 
Niagara  university,  Webb  of  the  College  of  the 
city  of  New  York,  Adams  of  Cornell,  Taylor  of 
Vassar,  and  Forsyth  of  the  Rensselaer  polytechnic 
institute. 

—  The  Indiana  academy  of  sciences  held  its 
field-meeting  at  Brook ville,  May  20  and  21.  The 
days  were  sptnt  in  field-work,  and  the  academy 
held  meetings  at  the  town-hall  in  the  evenings. 
On  the  evening  of  May  20,  the  academy  was  wel- 
comed by  D.  W.  McKee,  president  of  the  Brook- 
ville  society  ©f  natural  history.  To  this  President 
D.  S.  Jordan  responded.  Prof.  J.  C.  Bramier  de- 
livered an  address  on  **  Tlie  relations  now  existing 
between  geologists  and  the  people."  Friday  eren- 
ing  Prof.  D.  8.  Jordan  delivered  an  address  on 

*  Darwin,'  which  was  discussed  by  Prof.  D.  W. 
Dennis.  Prof.  Jordan  then  spoke  concerning  the 
different  methods  employed  in  catching  fish.  Prof. 
Branner  gave  an  account  of  the  ways  in  which 
corals  are  procured.     Prof.  P.  S.  Baker  spoke  of 

*  The  progress  of  toxicology.'  The  academy  will 
hold  its  annual  meeting  at  Indianapolis  in  Decem- 
l>er  next. 

—  The  opening  of  the  Carnegie  laboratory  a  year 
ago,  and  the  endowment  of  hospitals  by  the  Van- 


derbilt  family,  have  been  followed  by  ttie  aiw 
nounoement  of  two  new  laboratories  for  the  ad- 
vancement  of  medical  science,  — one  in  BrooUjn, 
and  the  other  in  New  York.  The  fonder  will  be 
known  as  the  *  Hoagland  laboratoary  of  the  Long 
Island  college  hospital,*  and  is  the  gift  of  Dr.  C 
N.  Hoagland,  a  physician  of  Brooklyn.  It  will  be 
devoted  to  bacteriological,  physiological,  and  path- 
ological purposes,  and  will  be  equipped  with  aQ 
the  best  modem  appliances,  together  with  a  select 
library  and  museum.  It  is  intended  not  only  as  a 
means  of  teaching  the  students  of  the  college,  bat 
also  as  a  place  where  physicians  and  others  ded^ 
ous  of  prosecuting  original  investigation  can  find 
the  necessary  apparatus  and  facilities.  The  new 
laboratory  to  be  established  in  New  York  is  to  be 
known  as  the  '  Loomis  laboratory,'  and  is  to  be  ia 
connection  with  the  University  medical  college. 
The  name  of  the  donor  is  still  unknown,  but  tiie 
name  it  is  to  bear  is  a  tribute  of  respect  to  the 
well-known  teacher.  Prof.  A.  L.  Loomis. 

—  The  first  annual  meeting  of  the  Univerrity 
science  clab,  of  the  University  of  Kansas,  wa^ 
held  Friday,  May  21.  The  programme,  as  arranged, 
was  as  follows :  E.  H.  S.  Bailey,  On  the  viscosity  of 
fats  and  oils ;  L.  L.  Dyche,  Methods  of  stadynig 
the  food-habits  of  birds  ;  J.  D.  McLaren,  Notes  m 
Pogonomyrmex  occidentalis  (agricultural  ants  of 
Kansas) ;  Richard  H.  Short,  A  determination  of 
the  force  of  g^vity  on  Mount  Oread ;  R.  L.  H^ 
Alpine,  A  determination  of  the  accuracy  of  tbe 
solar  attachment  to  the  engineer's  transit ;  E.  C. 
Franklin,  on  a  variety  of  orthoclase  from  Had- 
dam,  Conn.;  L.  E.  Sayre,  A  new  appliance  for  the 
rapid  collection  of  precipitates  ;  F.  H.  Snow,  The 
transitional  character  of  the  essential  organs  in 
the  white  maple  (Acer  dasycarpum) :  W.  S.  Frank- 
lin, A  modification  of  Le  Clanche  battery:  F.  0. 
Marvin  and  Richard  Birbeck,  Oauging  of  the  Kan- 
sas River ;  V.  L.  Kellogg,  Bird  parasites ;  J.  D.  Mc- 
Laren, The  structure  of  Unio  laevissimus;  E.  L 
Nichols  and  W.  S.  Franklin,  On  the  influence  of 
magnetism  upon  electromotive  force;    E.  H.  S. 
Bailey  and  S.  H.  Wood,  Note  with  reference  to 
the  effect  of  boiling  upon  the  solubility  of  tannin 
in  coffee ;  F.  H.  Snow,  Some  results  of  eighteen 
years  of  meteorological  observations  at  Lawrence, 
kan. 

—  The  following  comprise  the  latest  changes  in 
the  coast  and  geodetic  survey  ;  Professor  Daviilson 
has  finished  his  work  on  astronomical  latitude  ol>- 
servations  at  Portland,  Ore.,  and  is  about  to  re- 
turn to  San  Francisco;  Assistants  Lawson  and 
Dickens  are  at  work  near  Los  Angeles,  whik 
Assistant  Rogers  has  finished  the  work  of  resur- 
veying  on  the  Straits  of  Karqxiines,  at  the  mouth 
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srAroeBto  River,  and  is  now  znakiBg  a 
i  the  vicinity  of  Golden  Gate ;  various 

itants  in  the  coast  and  geodetic  survey 
ng  to  take  the  field  the  first  of  June,  to 
le  work  of  furnishing  points  and  data 
state  Burvey8»  Professor  Buchanan  go- 
essee.  Professor  Campbell  to  Indiana, 
Barnard  and  Merrimaii  to  Pennsylvania. 
8.  frtira  tlie  niouth  of  8t.  John's  River 
rille,  Fltt..  embracing  the  latest  hydro- 
Ork,  and  the  im]»rovements  of  the  jetties 
th  of  St.  Jolin  s,  is  now  ready  for  dis- 
agents. 
meeting  of  the  Rojal  geographical  so- 
ly  11,  a  paper  waa  read  by  Prof.  W.  M. 
'  Roman  roads  and  English  railways  in 
Before  the  reading  of  the  paper,  the 
announced  that  royal  medals  had  been 
Major  A.  W.  Greely,  commander  of 
ctic  expedition  of  1881-84,  for  having 
biy  added  to  our  knowledge  of  the 
Hhe  Polar  Sea  and  the  interior  of  Grin- 
and  for  the  narrative  of  the  expedition 
ias  just  given  to  the  world  ;  and  to  Sig- 
Cora,  for  his  important  services  as  a 
cartographer  in  advancing  geographical 
t  promoting  the  study  of  geography ^ 
Qg  its  position  as  a  science.  Professor 
paper  detailed  the  results  of  his  re- 
ito  the  system  of  Roman  roads  in  Ana- 
tbe  conehisions  to  be  drawn  from  those 
as  to  the  considerations  which  influ- 
Itomans  in  the  formation  of  those  roads. 
ler  comet  in  Virgo  was  discovered  Sat- 
ming,  May  22,  by  Mr.  Brooks.  As 
by  Professor  Swift  at  the  Warner 
at  ten  o'clock  Sunday  evening,  its 
,  right  ascension,  llh  51m  15s;  dec- 
lorth  8^  55'  15".  It  has  a  slow  motion 
It  is  ver>'  large*  but  faint.  This  dis- 
tires  to  Mr.  Brooks  the  three  tirst  Warner 
year, 
odore  George  E.  Belknap  has  been  de- 
Q  duty  as  superintendent  of  tlie  naval 
'  at  Washington,  and  ordered  to  eom- 
[are  Island  navy -yard,  California,  about 
of  June,  Lieutenant  Bowman  and 
ylor  have  also  been  detached  from  the 
r.  Commodore  Belknap's  successor  has 
inounced. 

Eecutive  committee  of  the  International 
:  statistics  met  at  Cologne  on  May  1 .  2, 
Tlie  memlx^rs  present  were  Sir  Rawson 
(England),  president;  M.  Levasseur 
err  Hofrath  Neumann-Spallart  (Austria), 
(Italy),  and  Mr,  John  B.  Martin  (Eng- 


land), It  was  decided  that  the  meeting  of  the 
institute  this  year  should  l:>e  held  at  Rome,  from 
Sept.  2-3  to  Sept.  39,  The  programme  was  drawn 
up,  and  a  list  of  subjects  to  be  discussed  adopted. 


LETTERS  TO  THE  EDITOR. 

,*,  Cnrrt9pondentK  ame  r^vfMeji  to  be  as  brief  cw  t?o»»thle^    Tiie 
toriter'B  name  is  in  all  rnNrj  ri*(/uii>rd  a»  prtKif  of  t/ood  fttUh. 

A  new  museum  pest. 

Ipf  a  collection  arrani^ed  tf>  illustrate  a  course  in 
pnlpontology  at  the  Museum  of  comparative  zodlogy, 
a  new  set  of  labels  was  introduced  last  year,  which 
has  since  been  very  much  injured  by  the  attacks  of 
an  insect,  Lepisma  domestica,  —  tbe  silver  fish,  in 
popular  language.  The  labels  are  Ktmilar  in  plan  to 
those  which  arei  used  in  th©  paleontological  depart- 
meut  of  the  national  museum.  They  are  made  of 
thick  paper,  heavily  sixed  with  starch ,  with  bead* 
ings^  and  a  border-line  printed  in  black  ink»  Thejr 
are  bent  at  a  riiirht  angle  tn  the  middle.  The  speci- 
men 16  set  on  the  lower  half,  while  the  description  of 
the  same  is  written  oo  the  upturned  portion,  render- 
ing it  visible  without  the  necessity  of  lifting  the 
sj>ecimen,  —  a  distinct  ad  vantage ,  especially  for 
class  room  u^e.  There  are  about  seven  hundred 
lalwls  in  use,  and  all^  at  the  time  of  examiuation, 
bad  been  written  within  ten  months  ;  yet  not  a  single 
one  bad  wholly  escaped  from  the  attacks  of  Lepisma. 
Many  were  eaten  enuueh  to  obliterate  the  writing, 
and  riddle  the  paper  with  holes  ;  and  aU  gradations 
between  slight  and  extensive  injury  eicist.  Paper 
trays  in  which  the  specimens  are  kept^  and  which  ap- 
parently contain  no  sizing^  are  not  at  all  eaten.  The 
labels  are  eaten  on  all  parts  except  underneath,  where 
pressed  against  the  paper  tray  by  weight  of  the 
specimen.  The  parts  covered  with  printer's  or  writ- 
ing ink  are  eaten  quite  as  much  as  those  which  are 
not|  contrary  to  the  observations  of  others  cited  be- 
low. Careful  search  In  the  early  winter  led  to  the 
discovery  of  perhaps  half  a  doisen  specimens  of 
Lepisma,  but  none  have  been  seen  since. 

I  have  seen  labels  written  on  various  kinds  of 
paper,  in  the  same  and  other  departments  of  th© 
museum,  eaten  by  Lepisma  ;  also  a  photograph,  wall- 
paper probably,  and  an  old  engraving  in  New  York. 
In  this  last  the  white  portions  were  mo»t  affected » 
but  tiome  parts  closely  covered  with  printer's  ink 
were  eaten. 

I  have  made  many  inqoiriea  from  naturalists  and 
others,  concerning  th*?  destructinu  done  by  Lepisma  ; 
but  to  most  it  was  new.  The  late  Prof.  C,  E,  Ham- 
lin of  the  tijuseum  said  be  had  seen  paper  eaten,  and 
titles  eaten  off  the  backs  of  books,  where  they  had 
been  attached  by  starch  paste,  but  was  contident  that 
unsized  paper  was  never  aflfected.  Prof.  R.  P. 
Whittietd  of  the  American  museum  said  that  he  had 
known  injuries  to  labels  to  have  been  committed  by 
Lepisma.  Prof.  F.  W,  Putnam,  of  the  Museum  oSf 
archeology  and  ethnology,  showed  me  many  labeb 
which  had  been  eaten,  or  enth'ely  reduced  to  powder, 
by  Lepisma  Mr,  S.  Henshaw,  of  the  Boston  society 
of  natural  history  museum,  had  known  of  injunet, 
aud,  enclosinfi^  LepLsmu  in  a  jar  with  paper*  found 
that  the  insects  eat  large  holes  in  it. 

It  is  clear  that  Lepisma,  if  not  a  very  comrojoci 
visitant  to  museums,  is  at  least  a  dangeroaa  <^ne 
when  it  does  appear,  and  it  behooves  naturalists  to 
be  on  tbe  lookout  for  it.  Labels,  of  course,  are  a 
most  essentially  important  thing,  and  it  seems  not 
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OTWOSQtkm*  to  Miy  that  soma  meftns  should  be  taken 
to  preTeot  their  befang  deatroyed  by  iotect  foes. 

If  labels  should  be  dipped  in  en  alcoholic  solution 
of  corrosiye  soblimate,  it  would  doubtless  render 
them  perfectly  safe  from  the  attacks  of  Lepisma, 
and  ouier  iDsecto  as  welL  Id  poisoning  dried  planto 
to  prevent  the  attack  of  insecto,  botanists  use  a  solu- 
tion of  the  strength  of  one  ounce  of  corrosive  snb- 
Ihnato  to  a  quart  of  alcohoL  The  same,  or  a  solution 
of  double  strength,  would  seem  advisable  for  labels. 
If,  after  dipping,  they  are  dried  between  sheeta  of 
blotting-jpaper  under  a  weight,  or  in  a  lettor-press, 
the  labels  will  not  curl,  or  be  injured  in  any  way. 
Crorrosiye  sublimate,  under  the  conditions  of  a  cab- 
inet, is  a  perfectly  stable  compound,  and  would  re- 
tain ito  protecting-qualities  for  all  time;  whereas 
most  insecticides  bare  to  be  renewed  ocoasienally, 
and  would  render  themselves  objectionable  in  one 
way  or  another  by  their  presence.  Labels  may  be 
treated  with  great  rapidity  if  a  larp;e  number  are 
done  at  one  time.  Those  already  written  on  may  be 
poisoned  without  affecting  the  ixiSt ;  at  least,  such  has 
been  my  experience. 

Paper  sis^d  with  lead  might  be  proof  against  in- 
secto ;  and  I  have  not  seen  any  injuries  done  to  labels 
sised  with  rosin,  though  a  large  number  were  in  the 
cases  where  Lepisma  committed  its  ravages. 

Labels,  after  being  written,  could  be  coated  over 
with  water-glass  (sUicate  of  soda),  which  forms  a 
hard,  transparent  glase,  and  would  surely  be  proof 
against  insecto;  but  it  is  objectionable,  in  that  it 
tidces  a  good  deal  of  time  to  brush  over  each  label 
after  writing  it,  and,  besides,  the  label  cuxls  some- 
what in  drying. 

Professor  Hagen  has  been  told  by  ladies  that  their 
silk  dresses,  always  black  -ones,  had  been  destroyed 
by  carpet-bugs,  and  has  answered  that  they  only 
attack  wool,  and  has  only  lately  learned  that  Lepinna 
did  the  damage.  He  also  says  that  gold  lettering  on 
the  backs  of  books,  which  is  commonly  done  by 

Sntting  gold  on  paste  and  burning  it  in,  has  been  un- 
ermined  by  Lepisma. 

When  I  first  showed  the  labels  to  Prof.  H.  A. 
Hagen,  seeking  his  advice,  he  was  much  puzzled,  as 
he  thought  Lepisma  could  not  have  eaten  them,  and 
Anobium,  the  great  library  pest,  does  not  like  starch  ; 
in  fact,  he  nays  it  has  been  recommended  to  use 
such  paste  as  is  made  of  pure  starch,  in  binding 
books,  to  avoid  the  latter. 

Professor  Hagen  was  much  inte  rested  in  this  pest, 
new  as  such  to  him,  and,  looking  up  the  literature 
of  the  subject,  read  a  paper  on  it  before  the  *  Thurs- 
day club.'  Part  of  his  delightful  paper  was  pub- 
lished in  the  Boston  evening  transcript  of  March  18. 

He  very  kindly  wished  me  to  write  an  account  of 
what  I  had  observed  in  regard  to  Lepisma,  and  to 
add  from  his  manuscript  the  facts  which  he  has 
gathered  :  they  are  contained  in  abstract  in  the  fol- 
lowing :  — 

Lepisma  destructive  to  the  labels  is  a  true  Ameri- 
can insect,  described  by  Professor  Packard  as  L. 
domestica.  There  are  half  a  dozen  species  in  the 
United  States.  The  principal  one  in  Europe  is  L. 
sacebarina,  the  small  blue  silver-fish.  This  insect  is 
found  in  dark  comers,  and  near  provisions.  In 
Europe  it  has  always,  but  without  proof,  been  con- 
sidered as  imported  from  America  It  has  been 
known  there  for  over  two  hundred  years ;  but  ito 
existence  cannot  be  traced  before  the  discovery  of 
America.    The  whole  of  ito  flexible  body  is  covered 


with  fine  irrideaoent  scaBea  wUdi  have  bssn  an 
delicate  mioroaoopical  tests ;  aiid  to  thess  hsi 
owes  ita  common  name  of  aihrer-iUi. 

Nearly  six  years  ago,  at  a  meeting  oi  Ubrsris 
Boston,  Professor  Hagen  read  a  paper  oa  fit 
pesto.  After  a  review  of  the  Utaraiars  thsn  at 
mand,  he  concluded  that  only  two  North  Asm 
insecte  were  to  be  considered  Toiydangsroas  to  b 
—  the  white  ant ;  and  Anobium,  a  amiJ]  heslls  i 
is  also  injurious  to  old  furniture,  llieseadditic 
his  communication  have  been  published;  bat 
contain  only  isolated  cases,  certainly  nothing  of 
oral  importance. 

The  earliest  notice  of  the  aroall  Buropean  w{ 
is  in  R.  Hooker's  '  ICicrogra^'a,'  a  folio  poUiil 
London  in  1085,  and  containing  an  acooont  < 
numerable  things  examined  under  the  microi 
It  is  still  respected  for  the  accuracy  of  the  sn 
statemento.  He  figures  Lepisma.  and  calls  it 
worm,  and  says  it  corrodes  ana  eato  holes  i 
leaves  and  covers  of  books.  On  Mr.  Hoi 
authority,  Lepisma  was  reported  as  injuring  b 
but  as  Mr.  Hooker  apparently  confounded  de 
tion  done  by  Anobium  with  that  of  Lepisois 
since  during  the  next  hundred  years  no  damsgi 
to  the  latter  were  observed,  the  observatioi 
doubted  ;  and  Professor  Herman  of  Strssbu 
his  prise  essay  on  library  pesto,  declared,  in 
that  Lepisma  was  erroneously  recorded  as  inji 
to  books.  For  this  reason.  Professor  Hagen  d 
mention  Lepisma  in  his  communication  on  li 
pesto ;  the  nKxre  so,  as  again  in  the  next  ha 
years  no  new  observations  had  been  recorded. 

Soon  after  his  communication,  new  proofs  < 
depredations  of  Lepisma  were  observed.  Pro 
Westwood  of  Oxford  showed  at  the  NatursUst 
sedation  in  1879  a  framed  and  glased  print,  in 
the  plain  paper  was  eaten,  while  the  parts  c( 
with  printing-ink  were  untouched.  He  men 
that  ihe  same  fact  had  been  observed  in  India, 
government  records  had  been  injured  in  a  t 
way.  Patrick  Brown  says,  in  his  *  Natural  I 
of  Jamaica,'  that  L.  saccharine  is  very  co 
there,  and  extremely  destructive  to  books  and 
len  clothing.  This  statement  was  reproduc 
Linnaeus,  but  was  later  considered  as  unn 
M.  de  Rossi  writes,  in  1884,  that  L.  saccharin 
damp  places.  It  destroyed  paper-hangings 
house,  muslin  curtains  were  perforated,  and 
animals  found  near  the  holes ;  also  insect- 
and  wings  of  butterflies,  have  been  dai 
Professor  Liversidge.  in  Sydney,  reporto  the 
year  that  L.  saccharina  is  very  common  ii 
South  Wales.  He  says  it  does  not  do  much  h 
books,  as  it  cannot  get  in  between  the  leav 
injured  loose  papers,  maps,  and  labels.  Th> 
edges  of  piles  or  bundles  of  letters  suffered 
than  the  interior.  The  same  calamity  is  repoi 
Mr.  H.  Lucas,  assistant  in  the  museum  of  the 
des  Plantes  in  Paris.  He  says  L.  saccharina  d 
labels  of  white  paper,  but  parte  printed  oi 
minium  and  oil  remained  untouclied.  La^ 
starched  paper  were  much  injured,  but  at 
white  parts.  When  leaving  the  country  in  I 
put  in  a  drawer  various  articles  of  starched  cl* 
and,  returning  after  six  weeks,  found  numerov 
in  it,  and  Lepisma  near  by.  Dr.  Aube,  in 
says  that  the  black  part  of  the  backs  of  hot 
been  nearly  destroyed,  probably  b^  Lepisma 
well-known   antiquary,   Mr.   Quanteh    of   L 
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i©d   in    1870  at  injuries  done  to   hooks  by 

\  ODil  Mj".  Lewis,  after  careful  examination, 

j«t,  oti  Recount  of  parts  of  the  bindings  Kav- 

the  books  fell  to   pieces.     He  con- 

ible  for  Lepisnia  to  bore  hole»  in  the 

fcni   ij  II  ies  were  probably  made  by  Anobium. 

friW.  bfttti  niaater  of  the  Boston  Latin  school, 

\  t»*>:>ks  at  different  times  to  Professor  Hagen, 

^ere  injured   by  Lepisma.  and   specimena  of 

?xinn^  inject  as  welL     Professor  Packard^  in 

r  s  of  silk   beiDf^  eaten  by  Lepisma, 

I  IS  paste,  making^  holes  in  the  leaves 

^.     AHn   Mr.   Home  of    London  alluded  to 

Bpi  done  to  silk  garments  in  India  by  Lepistnn. 

SS  doubtless  attacks  the  silk  for  the  stiffen- 

ter  in  it,  but  nevertheless  destroys  the  fabric. 

Mr.    Ad  kin  showed   a  specii?8    of    Lepisma 

lMns|i:ed  account-books  kept  in  an  iron  iafe 

All  these  reliable  facts,  there  is  no  doubt  that 
\  may  become  very  destructive  to  niap«, 
1i%%^  photographs,  herbariums,  and  other 
if  left  undisturbed.  The  qiie«tion|  why  has 
fen  observed  \ovif^  apo  ?  may  be  answered  by 

that  they  mn  so  swiftly  that  they  are  eastly 

I  tabulate  all  the  facts,  we  find  directly  that 
lires.  excepting  to  paper,  have  been  inflicted 
ing.  nni%lin  curtain*^,  etc,,  which  were  invari- 
rched,  or  Bnished  with  some  stiffen io^  size, 
a  sft  of  labels  in  the  nrn^eum  which  had 
Itiv  been  eaten  by  Lepitma,  but  which,  on 
vafpi  tests  being  made,  proved  to  contain  no 

IHPb    easily    destroyed    by  insect-powder, 

lUa  all  that  it  reaches  ;  and  Professor  Hagen 

^nds   the  same    to   be    sprinkled   about   silk 

or    the   drawers   and   closets   where   such 

or  fathers  likely  to  be  attacked  by  Lepiama, 
it.     He  would   cover  the  backs  of  valuable 

euirraviujfffi  with  common,  unsized  paper. 
I  with  a  paste  mixed  with  in8ect-po%vd©r. 
irs,  where  pressed  closely  together,  are  not 

by  Lepisma,  and  in  this  way  large  numbers 
[enta  may  be  avoided  ;  or,  if  they  would   be 

by  preature,  they  will  be  safe  kept  in  simple 
ftrd  boxes,  mdde  to  close  perfectly,  so  that 
t  pest  conld  not  find  an  entrance. 

Egbert  T,  Jackson, 

obliteration  of  labels  by  insects,  presumably 
ries  of  Lepisma,  has  long*  been  a  source  of 
ice  in  the  paleontological  dej^^artment  of  the 
liege  museum.  To  remedy  the  evil,  the  labels 
en,  for  some  time  pa*it,  prepared  by  soaking 
Itioa  of  corrosive  sublimate  or  arseniate  of 
-Ed.] 

Evolution  and  the  faith, 
m%  almost  a  pity  that  a  magaxine  with  the 
1  reputation  that  the  Century  possesses  for  the 
gement  it  has  given  in  past  year*  to  ourcoe- 
Kieous  expounders  of  modern  thought,  should 
}  its  columns  ^uch  a  contribution  as  the  one 
pears  in  the  May  number,  from  Mr.  T.  T* 

bearing  the  above  title. 

unger  closes  the  essay  in  question  by  indicat- 
\  a  categorical  way  the  lines  upon  which 
study   should  be  parsued  '*  with  inspect  to 


The  several  lines  laid  down  in  this  category  are 
divided  into  two  sections,  which  are,  1*^,  **the  re- 
spects in  which  evolution,  as  a  necessary  process  in 
natural  and  brute  worlds,  does  not  wholly  apply  to 
man;*'  and,  S'^.  the  *' contrasting  phenomena  of 
evolution  undf r  necessity,  and  evolution  under  free- 
dom."  The  fixfit  section  indicates  ten  lines  for 
further  research  into  the  laws  involved  ;  and  the 
second,  six  It  would  occupy  far  too  much  space 
here  to  repn>duc©  all  of  these  in  the  words  of  onr 
author  ;  and  especially  is  this  unnecessary,  as  it  is 
my  pole  object  to  endeavor  to  show  the  general  fal 
lacy  that  pervades  them  all. 

It  must  *>e  evident  to  every  one  of  us  that  Mr, 
Munger's  chief  error  lies  in  thw  fact,  that,  in  draw- 
ing up  these  *  further  lines  for  research/ he  has  kept 
only  before  his  eyes  an  idealized  man  and  an  ideal- 
iced  brute.  May  I  ask  our  author  where  that  hard 
and  fast  line  is  to  be  drawn,  where  *  instinct  yields 
to  conscious  intelligence  *  I 

A  good  many  years  ago  I  availed  myself  of  the  op- 
portunity extended  to  me  on  a  number  of  occasions, 
to  examine  that  mass  of  living  hunitvns  which  con- 
stituted a  cargo  that  filled  the  hold  of  a  slave  ship  in 
the  West  Indies  ;  and  many  a  time  since  have  I  had 
the  privilege  of  studying  some  of  the  lowest  types  of 
the  now -existing  Indians  in  this  country.  If  Mr. 
Hunger  has  vver  had  the  opportunities  of  observing 
the  habits  of  such  creatures  in  their  native  haunts, 
I  doubt  very  much  that  he  would  be  wholly  pre- 
pared to  say,  that,  among  all  gpecies  of  mt'7i^  "  the 
struggle  for  existence  [now]  yields  to  a  moral  law  of 
preservation,  and  is  so  reversed.'^ 

Are  our  researches  to  now  cease  with  respect 
to  these  low  types  of  brute-like  men,  of  which 
whole  races  still  inhabit  various  quarters  of  the 
globe  ?  Take  the  Mojaves  of  this  country,  and  some 
of  the  tribes  of  central  Africa,  or  Aiiia,  or  the  native 
Australians,  and  any  number  of  examples  from  them 
will  stand  witne^is  to  violate  nearly  every  axiom  Mr. 
M unger  lays  down  in  his  category  in  the  Centuru, 
In  reality,  some  of  them  fully  carry  out  the  popular 
notion  of  a  '  connecting  link  ;  ^  and  from  a  study  of 
their  physical  and  moral  organizatious,  science,  no 
doubt,  has  derived  some  of  her  most  truustworthy 
data  for  the  ei^toblishment  of  evolutionary  biws. 
They  have  by  no  means  *  become  conscious  of  the 
Infinite  One,*  nor  do  they  *  systematize  knowledge 
and  reason  upon  it ;  ^  or  at  least,  as  Mr.  Munger  says 
for  the  brute,  *  except  in  a  rudimentary  and  fore* 
casting  way.* 

Perhaps  the  remaining  *  lines  for  research  *  of  our 
author's  category,  upon  w^hich  I  have  no  comment 
to  pass,  may  be  more  pertinent  to  a  far  later  stage 
of  man'S  development  than  would  hold  good  at 
this  day.  The  laws  of  evolution  are  still  in  active 
operation  about  us  on  every  hand,  and  they  have  by 
no  means  been  suspended  in  man's  case,  as  Mr. 
Munger  would  have  us  believe.  It  can  be  said  of  the 
highest  and  best  types  of  men,  that,  as  a  class,  they 
are  but  on  the  threshold  of  psychical  and  intel- 
lectual evolvement,  while  some  of  the  lowest  forms 
of  the  black  men  of  Africa  occupy  a  moral  and 
mental  plane  but  a.  few  degrees  above  the  one  in 
which  we  find  the  corresponding  attributes  of  some 
of  those  representatives  of  the  animal  kingdom  that 
no  doubt^  in  our  author's  eodlogy,  would  be  classified 
among  the  brutes, 

R.  W,  Shthtkldt. 

Fort  Wtngftte,  N.Mes.,  Ma;  18. 
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Errata. 

In  these  days  of  oo-operatiTe  entermitee  there  is 
a  ohinoe  of  racceee  fnr  many  a  ueefol  scheme  that 
in  other  times  would  be  Utopian ;  and  so  the  writer 
would  like  to  suggest  the  usefulness  of  a  separate 
systematio  publication  devoted  to  errata,  to  appear 
at  interrals  as  materials  accumulated  for  it.  bi  it 
any  student  of  an  important  book  might  hope  to 
find  oollected  all  the  important  errors  that  critics 
and  other  readers  had  discovered.  These  errors 
miriit  be  disturbing  misprints,  slips  in  dates  or  tiie 
spelling  of  a  name,  mistakes  in  formulae  or  mathe- 
matical tables,  etc.,  or  possibly  might  extend  to  very 
brief  criticisms  on  a  book  for  the  omission  of  very 
important  facts  bearing  on  the  argument,  or  the  use 
of  unreliaUe  authorities.  Just  how  far  it  would  be 
safe  or  desirable  to  go  into  such  criticism,  must,  of 
course,  be  left  to  the  judiiment  of  tiie  editor. 

If  such  a  plan  commends  itself  to  those  who  use 
books,  and  tiierefore  want  them  to  be  correct,  it 
ought  not  to  be  difficult  to  put  it  into  operation 
through  the  co-operative  work  of  public- spirited 
publishers,  and  ox  the  librarians,  who  have  already 
done  so  much  for  book-users,  that  in  our  gratitude 
to  them  we  have  the  proverbial '  lively  sense  of 
favors  to  come.' 

If  the  publication  of  such  a  list  as  this  were  started, 
either  as  an  independent  venture  or  as  a  supplement 
to  the  AcMis^rs*  weMy  or  the  UJbrwry  journoXf  we 
cannot  doubt  that  many  readers  all  over  the  country 
would  gladly  furnish  contributions  to  it ;  and  such 
scatters  corrections  as  one  finds  in  newspaper  re- 
views of  a  book  would  be  collected  in  a  way  to  be 
useful  to  all  who  use  the  book  in  question. 

C.  K.  WSAD. 

Popntar  astronomy. 

Permit  me  to  make  a  few  remarks  on  the  review 
of  my  '  Story  of  the  heavens,'  which  appeared  in 
your  issue  of  April  28. 

Tou  first  charge  me  with  appropriating  a  figure  on 
p.  78  of  Professor  Newcomb's  'Popular  astronomy,' 
and  you  assert  that  the  text  relating  thereto  has  been 
borrowed  from  him.  I  refer  to  my  *  London  science 
class-book  of  astronomy,'  articles  60  to  68,  where 
essentially  the  same  figures  and  reasoDing  are  used. 
This  was  published  in  1877 ;  Newcomb^s,  in  1878. 
No  doubt  I  had  read  Newcomb  afterwards,  and  pos- 
sibly improved  on  the  original  illustration  by  so  do- 
ing. Probably  the  same  idea  has  occurred  to  many 
others  besides  Newcomb  and  myself. 

Tou  also  charge  me  with  taking  illustrations  with- 
out acknosrledgment,  yet  out  of  one  hundred  and 
six  figures  you  only  cite  one  (p.  228)  to  snpport  the 
charge.  The  extent  of  my  offence  is  just  this  :  in 
the  original  manuscript  of  my  book  I  bad  referred 
to  Newcomb.  but  I  struck  out  the  reference  from  the 
proof  in  the  oelief  that  he  would  not  care  to  be  cited 
for  so  trivial  a  matter. 

The  two  passages  from  Professor  Young's  '  Sun ' 
have  been  unconsciously  adopted  by  me  by  a  care- 
lessness which  I  sincerely  reg^t.  They  were  copied 
some  years  ago  for  use  in  my  lectures ;  they  passed 
into  my  manuscripts,  and  I  lost  sight  of  their  origin, 
and  treated  them  as  my  own  language,  which,  until 
my  attention  was  called  to  the  matter  by  your  re- 
view, I  believed  them  to  be. 

While  I  am  glad  to  have  my  errors  pointed  out, 
and  to  make  what  reparation  may  be  possible,  I  must 
indignantly  protest  against  the  tone  of  your  com- 


ments. You  have  fastened  the  wont  conilnie 
on  these  blots,  and  accuse  me  of  pOlage.  The  am 
principles  of  justice  should  have  reqmred  yoa  tol 
my  explanation  before  yon  make  so  serioatsnsll 
tion.  You  have  even  spoken  of  it  as  wholenle 
lage,  with  what  justice  I  leave  your  readers  to  de 
I  have  added  the  lines  in  the  passages  impugns 
your  review,  as  well  as  in  the  kindred  review  ii 
NaHon;  I  have  also  added  the  equivalent  ol 
illustration  on  p.  228 ;  and  I  find  the  wholssmc 
to  two  pages  and  a  half,  while  the  entire  v(4une 
tains  five  hundred  and  fifty-one.  Robkbt  S.  Ba 
Dublin,  May  1%, 

[We  are  triad  to  publiah  Profeasor  Ball's  rep 
the  critics  of  his  book,  and  hope  that  he  wffl 
fully  vindicated  bv  the  letters  from  Professors] 
comb  and  Young  in  ^Unee  of  April  80.  —Ed.] 


Barometer  exposure. 

Yon  gave  a  place  to  my  letter  showing  how 
mometers  were  affected  hj  the  place  of  expo 
will  you  now  allow  me  to  point  out  how  the  bsroi 
also  seems  to  be  thus  affected  t 

At  the  Blue  Hill  obaervatory,  during  high  m 
the  barograph  shows  sudden  small  osdllatiotts,  n 
on  watching,  have  been  found  to  be  coincident 
changes  in  the  wind's  velocity.  When  the 
rushes  by  with  increased  velocity,  the  baro| 
sinks ;  and  when  the  wind  subeides  somewha 
barograph  rises  again  slightly.  About  noc 
March  16  the  wind's  velocity  rapidly  rose  froo 
to  thirty- five  miles,  and  the  barometer  suddco] 
five-hundredths  of  an  inch.  During  a  sudden 
attending  a  shower  last  snouner,  the  baromete 
a  tenth  at  an  inch,  and  immediately  rose  ags 
the  gust  ended.  These  facts  all  suggest  tha 
wind,  in  blowing  by  at  right  angles  to  the  crad 
crevices  in  the  building,  produces  a  medu 
effect,  which  tends  to  draw  the  air  out  of  the 
lug,  and  decrease  the  pressure  inside.  In  conl 
tion  of  this  conclusion,  whenever,  during  high  % 
the  hatchway  in  the  top  of  the  tower  is  opei 
gives  a  larger  aperture  for  the  wind  to  act  oi 
the  pressure  on  the  inbide  immediately  falls, 
as  much  as  a  tenth  of  an  inch  duriof^  a  sevent] 
wind  in  February.  This  seems  to  point  to  th< 
elusion  that  during  high  winds  the  barometer 
too  low. 

In  Loomis's  fifteenth  paper  in  the  Ameriean 
ncU  of  arts  and  sciences^  he  discusses  the  reduci 
sea-level  of  the  barometer-readings  on  Mount  ** 
ington,  and  finds  a  number  of  cases  in  whic 
barometer- readings,  when  reduced  to  sea-lei 
the  formulas  usually  in  use,  are  three-tenths 
inch  or  more  lower  than  would  seem  to  be  th< 
readings  as  determined  from  the  neighboring  st 
of  Burlington  and  Portland.  These  cases  a 
curred  when  the  wind  was  very  high  on  ] 
Washington,  the  average  being  sixty-six  mil< 
hour,  and  some  cases  showing  as  much  as  a  hu 
miles.  In  his  remarks,  Loomis  says  that  these  *' 
anomalies  are  confined  to  the  colder  months  < 
year,  and  seldom  occur  except  during  the  pn 
of  violent  storms." 

This  suggests  that  at  Mount  Washington, 
Blue  Hill,  and  probably  elsewhere,  the  wind,  in 
ing  by  the  building  with  great  velocities,  prodi 
partial  vacuum  inside.  H.  Hujn  Culti 

Blue  Hill  observstory,  May  18. 
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FATE  AS  AN  ECONOMIC  FACTOR. 

I. 
is  no  more  Biiarnificant  difference  between 

lack  of  belter  terms*,  we  may  call  tlie 
le  new  schools  of  political  economy  than 
►ectivo  attitudes  toward  the  state.  The 
I,  in  which  I  would  include  Adam  Fmifh 
beet-kn^wu  English  followers,  cnlminat- 
h  eo-cullcd  uribodox  economietK.  derived 
as  in  regard  to  the  nature  and  fitnctionB 
late  from  the  views  of  the  writers  on 
I  political  tJCience  which  prevailed  in  the 
f  of  the  last  century.  They  have  almost 
ly  accepted  these  concept ioUR  of  the  Btate 
atisfactory  for  the  ubcs  of  the  economist, 
any  real  attempt  at  an  analy^tH  of  the 
I  of  the  state  from  the  economic  side. 
Jy  necessary  to  pay  that  these  ideaH  have 
\  been  repudiat€Ml  by  the  cultivators  of  the 

politic o-phitotmphica J  sciences  as  entire- 
ifactory.     But  the   orthodox  economist 

0  tliem  as  if  they  were  law  and  gospel. 
,  as  a   consequence,  the   rather   absurd 

h^of  the  cultivators  of  one  science  hold- 

Hpu?eptions  taken  from  another  which 

Iteelf  rejects  as  worthless  for  all  ecientific 

w  Bcbool,  on  the  contrary,  liaa  «imply 
»elf  to  the  changed  conditions,  and  ac- 

1  results  of  scientific  progress  in  neigh- 
Ida,  and  on  this  as  a  foundation  has  nn- 
k>  carry  the  science  another  stage  for- 
ita  derelopment.      It   has  indeed   con- 

iomething  to  jural  philosophy  itself  by 
bts  to  analyse  the  concept  of  the  state 
K^ouomic  Hide,  in  order  to  ascertain  the 
'^hich  it  i>erforro8  in  the  process  of 
production  and  distribution^ 
Smith,  in  common  with  the  tendencies 
ae  in  the  field  of  fHilitical  and  jural 
D,  looked  upon  the  state  as  a  purely 
Ractor  in  economic  and  social  life, — a 
;  which  grew  out  of  the  defects  of  men, 
lary  evil  which  did  most  good  when  it 
mxTO*  He  considered  its  functions  to  be 
Me  of  protecting  society  against  aggres- 
without^  and  violence  witliin«  He  aaw 
pal  action  the  source  of  all  progress,  the 


hope  of  all  civilization,  and  held  that  the  race 
would  move  forward  in  proportion  as  all  govern- 
ment trammels  were  removed  from  individual 
activity,  I  do  not  mean  to  say,  of  course,  that 
Smith  was  consistent  in  thiB  view,  because  con- 
sistency  in  such  a  view  is  simply  impossible,  and 
has  never  been  achieved  by  any  great  thinker. 
He  wa8conii)e!ledto  disreganl  his  theory  repeated- 
ly when  discussing  practical  questions  of  govern- 
ment and  [)o1itics  of  his  own  time,  and  many 
passage's  may  be  qiioti^l  from  his  works  to  prove 
that  he  tacitly  repudiatecl  the  whole  doctrine.  In 
this  respeet  he  resembles  very  much  some  of  his 
distinguished  followers »  who,  finding  it  impossible 
to  l»e  consistent  and  bo  bring  their  theories  into 
harmony  with  the  hard  facts  of  the  actual  world 
alxiut  them,  make  all  manner  of  practical  con- 
cessioti^  irtconsi^ent  with  their  fundamental 
Iirinciple,  which  may  Im'  r|Uoted  to  prove  that  they 
did  not  hold  such  drx^trines  at  alL 

But  no  one  can  rernl  Smith  carefully  without 
admitting  that  his  theory  of  the  state  practically 
denies  to  the  latter  any  economic  function  what- 
ever, lieyond  the  simple  one  of  keeping  order 
witFitn  its  boundaries.  All  that  is  more  than  this 
cometh  of  tmd  lea^leth  to  evil.  Certain  it  is  that 
all  those  in  tbis  century  who  have  lieen  opposed 
to  state  action  of  any  kind  have  appealetl  ten  the 
authority  of  Smith  and  certain  of  his  followers 
as  having  established  beyond  a  doubt  that  the 
state  has  no  business  to  interfere  with  economic 
or  social  relations. 

Ae  a  matter  of  fact,  Smith  made  successful  war 
upon  certain  fonns  of  governmental  interference, 
which  in  his  time  were  undoubtedly  doing  great 
hnmi  ;  but  instead  of  lieing  content  with  show- 
ing that  tlitts*^  particular  restrictions  had  outlived 
their  usefulness,  ami  that  the  time  bad  come  when 
they  could  be  lietter  dispenwxl  with,  he  tried  to 
show,  or  rather  assumed,  that  such  restrictiona 
were  per  se  injurious,  and  could  be  productive  of 
evil  only. 

Tlio  investigation  of  histonans  in  this  centtiry 
has  proven  conclusively  that  the  state,  so  far  from 
being  the  source  of  innumerable  evils,  has  always 
been  not  only  the  absolutely  essential  condition  of 
human  progress,  but  also  one  of  the  most  impor- 
tant, if  not,  indeed,  the  most  important,  factor  in 
the  economic  evolution  of  8cx*iety  itself.  It 
proved  that  no  economic  progress  has  ever  taken 
place  outside  of  the  state,  and  very  little  indeed 
within  itf  except  on  the  basia  of  the  active  sup- 
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port  and  oo-operatioii  of  the  latter.  It  eetaUiahed 
the  f|ct  that  in  state  initiative,  indeed,  lay  oftm- 
times  the  only  hope  of  any  economic  develop- 
ment. It  demonstrated  that  many  of  the  very  in- 
stitutions which  Adam  Smith  and  his  followers  so 
vigaroQsly  and  successfully  assailed  had  in  their 
own  time  done  the  most  valuable  service  in  initi- 
ating and  furthering  economic  progress.  In  a 
word,  it  dealt  a  death-blow  to  that  conception  of 
the  nature  and  origin  of  the  state  which  played 
so  large  a  t6U  in  the  political  speculations  of 
English,  French,  and  German  philosophers  of  the 
last  century  by  showing  conclusively  that  noth- 
ing oonespcmding  to  their  premises  had  ever 
actually  existed  in  human  history,  and  that  state 
action,  not  merely  of  a  restraining  but  also  of  a 
fostering  and  furthering  kind,  has  always  been 
the  condition  and  concomitant  of  any  considerar 
Ue  economic  development 

The  conclusions  of  history,  sufficient  of  them- 
selves to  destroy  the  old  theory,  are  amply  sustained 
by  a  careful  analysiB  of  the  process  of  production 
and  distribution  in  our  modem  society.  If  we  ana- 
lyse any  of  the  most  ordinary  acts  of  production, 
we  shall  find  that  the  state  is  actually  or  potentially 
present  at  every  stage  of  the  process.  Take,  for  ex- 
ample, the  business  of  making  doth.  The  manu- 
facturer could  not  hope  to  make  any  considerable 
amount  of  doth  if  the  state  did  not  protect  him  in 
hisworkby  the  force  of  its  courts  and  armies.  He 
could  make  but  a  very  small  quantity,  indeed, 
without  the  aid  of  inventions,  the  preservation 
and  transmittance  of  which,  nay,  their  very  ex- 
istence itself,  is  only  possible  within  and  through 
and  by  the  state.  Having  produced  his  cloth,  he 
would  have  no  right  worth  the  name  to  its  owner- 
ship, if  the  state  did  not  define  and  enforce  his 
rights  as  against  all  other  parties  within  the  state. 
Having  produced  it,  and  being  acknowledged 
as  the  owner  of  it,  it  would  be  of  no  earthly 
value  to  him,  except  so  much  as  he  might  wish  to 
make  use  of  for  his  own  personal  purposes,  if  the 
state  did  not  protect  him  in  his  right  to  exchange 
it  for  the  product  of  other  labor  toward  which  the 
state  stands  in  exactly  the  same  relation  as  it  bears 
toward  that  which  he  produced.  The  value  of  his 
product  depends  almost  entirely  upon  the  means 
which  the  state  has  provided,  in  the  form  of  roads 
and  means  of  transportation  and  communication, 
to  enable  him  to  get  to  a  place  where  he  can 
exchange  it.  The  value,  moreover,  depends 
largely  on  the  general  state  of  civilization  within 
the  country,  which  is  to  a  very  great  extent  de- 
termined by  state  activity.  The  enjoyments 
which  he  can  extract  from  the  products  he  may 
receive  in  exchange  for  his  cloth  will  depend  to 
a  great  extent  on  the  education  which  he  may 


have  enjoyed,  which,  again,  will  be  delen 
by  the  extent  to  whidi  the  state  may  han 
vided  the  necessary  faciJities.  When  we  loo 
merely  at  an  individual  act  of  productia 
take  in  a  wider  view  of  the  industry  of  the 
try  as  a  whole,  we  shall  see  still  more  deai 
real  character  of  the  state  as  an  economic  i 
We  see,  for  instance,  in  manufactaring 
the  discovery  and  introducticm  of  improve 
the  provision  of  means  of  transportatio 
general  provision  of  educational  fadlitiee 
technical  and  general,  —  all  necessary  elem 
any  wide  and  long-continued  successfol  i 
of  industry,  —  have  been  nearly  always 
furthered  and  promoted  by  state  activity  i 
form  or  other.  In  other  words,  every  gr 
tension  of  the  field  of  production  has  real 
to  a  large  degree  dependent  on  state  inten 
—  not  merdy  in  a  restraining,  but  also  in 
moting  and  fostering  way. 

We  may  formuhite  our  conclusion,  then 
what  as  follows :  the  state  is  an  economic 
of  prime  importance.  To  our  modem  syi 
production  not  only  are  natural  agents,  lab 
c^tal  necessary,  but  also  the  particular  1 
services  which  can  be  rendered  only  by  tb 
The  nature  of  its  service  is  just  as  funda 
to  production  as  that  of  labor  or  capital, 
should  be  iududed  among  the  requisites  of  ] 
tion.  It  is  a  fundamental  economic  ca 
something  which  bdongs  to  the  veryese 
production,  and  not  something  accideiil 
external,  which  may  be  lightly  cast  aside. 

The  particular  function  of  the  state  in  the 
of  economics  is  a  varying  one.  It  cbang 
time  and  place  and  circumstance.  Perh. 
most  general  formulation  of  the  essential 
teristic  of  state  action  in  this  field  is  that  i 
eminently  a  co-ordinating  power.  It  is  a 
form  of  associative  action.  History  shows  tl 
as  individuals  do  not  live  unto  themselves, 
must  carry  on  the  struggle  for  existence  sid< 
within  and  through  some  kind  of  social  oi 
tion,  if  they  are  to  attain  any  higher  level  \ 
brutes.  But  no  sooner  do  they  appear  witl 
an  organization,  than  the  absolute  neee 
some  type  of  co-ordinating  power  imm 
appears.  Individuals  may  and  ordinarilj 
propriate  natural  agents,  and  insist  on  \ 
them  in  such  a  way  as  to  preclude  an 
economic  advance ;  as,  for  instance,  wh 
take  possession  of  large  tracts  of  land,  an 
to  allow  others  to  pass  through  them.  In 
case,  the  necessity  of  a  co-ordinating  powe 
diately  appears.  The  state,  or  what  ans\ 
that  in  the  given  condition  of  society,  mv 
up  roads,  no  matter  what  individuals  may 
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lievolripment  in  ovon  U>  l>egin.  The  lay 
|ft  may  t*H  such  tliat  an  i^xt^nsiTe  eyKtt^m 
E*  fiiay  be  iiuiiH[)eiiBiiMe  iti  ordt*r  to  reii- 
^or  (cultivation.  Tlic  wliiiti  *»r  int**ro8t  of 
may.  ttnd  wh<*re  they  are  allowecl  free 
y  ilo»  prevent  the  inau^ratiou  aiid 
I  of  any  such  work.  Associative  action 
id  onlinarily  is,  the  only  iiiean8  of  secur- 
an  eikl,  Vohmtary  aswx'ialive  action  is 
preclude*!  by  tbe  refusal  of  some  indi- 
lake  jmrt  whoBe  co-oj aeration  is  neces- 
llie  t>nly  inetmH  left  is  eom- 
1 1t  live  action  through  and  by  the 
lie  time  soon  comes  in  a  projajessive 
hen,  in  urder  t<i  secure  a  liipher  degree 
icy,  new  croj^ie,  new  kinds  of  live-sttick, 
titioiiH,  are  necessary  ;  when  a  new  or- 
A  of  tiie  labor  of  the  country  must  be 
•n,  as,  fur  LuKtance,  the  aljolition  of 
'  serfdom,  or  the  develo|tnient  of  a  sys- 
II  faiTus,  ^  all  thiugH  which  are  just  as 
to  an  increaHeil  production  as  the  appli- 
more  lalxjr  aiul  capital,  and  all  things 
b  be  accomplishes!  on  a  ^eat  scale  only 
ercise  of  state  (Xiwrer.  Furthermore,  a 
when,  in  order  to  secure  a  larger  pro- 
tbe  great  mass  of  the  people  niUHt  lie  «?du- 
[I  the  skilled  hilMirers  neeessary  to  the 
progress  of  a  soriety  umKt  have  facilities 
ring  a  technical  education.  All  rtnt^nt 
lOws  that  the  state  nmst  here  interfere, 
el  CfM3|>erativp  action  on  the  jxurt  of  its 
if  the  neceasarj'  facilities  are  to  be  ol> 
To  take  another  example,  science  and  ex- 
demonstrate,  that  in  order  to  obtain  the 
of  agricultural  production,  for  instance, 
iven  country,  it  is  neressary  that  a  cer- 
of  the  surface  should  Im^  wooded. 
ihows  us  that  there  is  no  adefpiate  eco- 
itive  for  private  individuals  ti»  preserve 
ortion  if  it  has  once  l*een  establishe<l»  or 
h  it  if  it  has  never  existed  :  hence  the 
for  the  state  to  interfere,  and  to  stfure 
^plication  of  compulsion  the  ne*:^es.sary 
B  of  progress.  An  excelk  nt  instance  of 
thing  is  to  be  found  in  our  modem  rail- 
*m.  In  order  to  secure  the  building  and 
%  of  the  railway,  we  have  had  to  fiay 
I  sums«  directly  and  iralirectlv.  from  the 
ireasury  of  KCH.'ii^ty,  The  state^  in  all  ita 
lovernnu^ntal  forms,  national  and  Irx^al, 
ributed  Und.  money,  and  legal  jn^wers 
unties,  without  which  our  railways  would 
aine<I  a  comparatively  insignificant  eie- 
our  s>'»tem  i;»f  transfer  tat  ion.  It  has 
itiouH  jjersons  for  the  ownership  and 
lent  of  the  railways.     It  haa  given  those 


fictidouB  persons  not  only  iinmenRe  sums  of  capi- 
tal, but  fiet^uliar  and  ampin  privileges;  among 
others  that  far-reaching  and  most  signiiicant  attri* 
bntion  of  sovereignty,  —  the  right  to  take  the 
projjorty  of  real  pers^^ms  against  their  will,  and 
give  them,  not  what  the  owners  consider  it 
worth,  but  what  it  seems  worth  to  [laities  who 
IrMjk  upon  it  in  the  character  of  disinterested 
appraisers. 

To  suiB  up  this  phnee  of  the  subject  in  a  few 
words :  a  i-omtnTinity*  on  emerging  from  barl>a- 
riam,  and  aa  it  passes  from  one  st-age  of  civilization 
to  another,  finds,  that,  in  order  to  secure  a  healthy 
eciinomic  progress,  large  quantities  of  r^pital  and 
labor  mugt  be  ex|>ende<l  along  lines  where  a  few 
individualjs,  by  their  ignorance  or  rthstinacy,  may 
prevent  that  collective  action  without  which  such 
investment  cannot  1^  made.  It  is  necessary  for 
the  state  tt>  interfere  in  such  ca^^es  ;  and  its  action 
is  as  tnily  economic  action  as  that  which  removes 
Ijy  a  tunnel  the  oljatniction  presented  to  trade  by 
a  hill,  or  which  renders  commerce  acra^s  a  river 
easy  by  the  construction  (»f  a  bridge.  This  fame 
community  linds,  moreover,  that  large  cjuantities 
of  capital  and  lalnir  must  be  expended  along 
lines  where  private  nidi  vidua  Is  cannot  Vie  imt- 
suaded  to  invest  it,  s^iTue  they  can  see  nc  imme* 
diate  and  sutticieut  return  to  them  personally. 
The  state  Is  iu  such  f-ases  the  only  ho|*e  ;  and  if^ 
by  its  incompleteness  or  weakness,  it  is  unaltle  to 
respond  to  this  denmrHi.  progress  stojis  and  retro- 
gression begins. 

It  is  easy  to  see  the  liearing  of  thk  genenil  view 
of  theefMinomic  functions  €»f  the  stiite.  It  estublishes 
the  prima r>'  importance  of  state  action  in  eco- 
nomic pr<jgies8,  and  it  claims  for  it  a  purely  ef  o- 
nomic  <*haracten  So  far  from  allruv  ing  that  the 
presumption  is  always  in  favor  of  non-interference 
on  tht*  part  of  the  state  in  economi*'  matt^^rs,  it 
claiujH  thai  in  whole  clas-ses  of  economic  jirocesses 
the  presiimptiou  is  strongly  in  favor  of  government 
interference;  so  strongly,  indeed,  that  the  mere 
fact  of  govemnient  non-interference  proves  that 
the  community  ts  living  iu  a  lower  ecoiioudc  stage 
than  is  within  the  grasji  of  its  colleitive  action  by 
state  agencies.  It  vindicates  for  the  collective 
action  of  the  community,  within  and  through  and 
hy  the  state,  an  econ€*mic  function  no  wiiit  less 
fundamental,  no  whit  hss  important,  and  in  many 
respe«'l«t  more  far-reac  hing.  than  that  hitherto  ac- 
corded to  indiviilual  action.  It  is  an  idle  attt  uifit 
to  decide  whirli  is  the  more  important  of  two 
factors  both  of  which  are  alwohitely  necessary  to 
the  result.  It  is  like  trying  to  prove,  that,  oftlie 
two  lines  which  form  an  angle,  one  is  more  neces- 
eary  than  the  other.  And  yet  this  is  what  the  old 
school  attempted  to  do  in  Itelittling  the  economk 
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fuDctions  of  the  state.  The  new  school  simply 
desires  to  claim  for  them  their  proper  podtion. 
It  ifi  undoubtedly  tnie  that  in  certain  countries 
indiTidual  activity  and  initiative  are  not  vigorouB 
enough  to  work  out  the  higlieet  }x>s(iible  ec4?nomic 
residto ;  but  it  is  also  equalJy  true,  that,  in  other 
oountriea,  state  activity  and  initiative  are  not 
yigorouB  enough  to  secure  the  economic  refiiillB 
which  can  only  flow  from  collective  action  witliin 
and  through  and  by  tlie  state. 

Tlie  relation  of  this  theory  to  the  subject  of 
taxation,  for  example,  is  signilicant.  From  this 
point  of  view,  taxes  are  not  rewards  paid  by  the 
individual  to  government  for  the  protection  ac- 
corded by  the  latter.  They  are  simply  a  share  of 
the  product  whleh  the  state  may  rightfully  claim 
aa  being  one  of  the  factors  in  the  process  of  pro- 
duction. The  staUs  as  the  representative  of  socip- 
ty,  is  the  great  'silent  i>artner*  in  every  business 
enterprise.  As  comfiared  with  any  given  indi- 
vidual^ it  contributes  the  larger  share  (if  tht!  means 
of  production.  To  test  the  relative  proiluttivily 
of  the  stale  and  the  indiviilual,  compare  the  for- 
tune accumulated  by  Cornelius  Vauderbilt  in 
America  with  what  he  might  have  a<  cumulated 
had  he  been  adopted  when  an  infant  by  a  family 
of  Hottentots. 

One  word  more  as  to  the  bearing  of  this  theory 
on  the  future  of  the  state  as  an  economic  factor. 
According  to  the  old  theory,  the  functions  of  the 
state  will  become  fewer  and  fewer  as  society  pro- 
grefisee,  until  tiufdly  it  will  do  notliirig,  or  at  leai<t 
nothing  but  protect,  in  the  uarrowi>Ht  sense,  life 
and  propt^rty.  According  to  the  newer  theory,  as 
men  become  more  numerous,  the  conditions  of 
society  more  complicated » the  golidarily  of  inter- 
ests more  complete,  we  sliall  tind  that  the  eco- 
nomic sphere  of  collective  action  as  op|>oseti  to 
individual  action  is  all  the  time  widening.  Hand 
in  hand  with  tliis  advance,  we  sliall  iind  that  gov- 
ernment will  l>e  ho  imprtived  that  the  btate  can 
safely  undertake  to  a  larger  and  larger  extent  the 
exercise  of  this  collective  action.  Ho  far,  then, 
from  the  interference  of  government  decreasing 
with  the  improvement  of  men,  we  shall  find  that 
this  very  improvement  renders  it  safe  and  desir- 
able to  increase  the  sphere  of  state  activity.  All 
this  can  be  done  without  in  any  degree  imimiring 
individual  activity  of  a  desirable  kind,  and,  indet»d, 
with  the  result  that  the  sphere  of  the  latter  may 
be  continually  widened. 

To  put  the  case  in  a  little  different  way,  there 
arcj  according  to  this  view,  in  any  given  state  of 
civilized  society,  certain  classes  of  economic  ac- 
tions which  can  l>e  best  performed  by  a  general 
system  of  co*o|:>eratiou  eud>racing  all  the  memljcrs 
ot  said  society.      To  tiie  efficiency  of  certain  of 


these  dosses  it  is  neceesary  to  liave  c3oisip1 
operation,  which,  as  all  experience  proves,  i« 
poesible  through  compmlsion.  The  only  I 
desirable  compulsion  in  siich  eases  is  state 
pulsion,  which,  of  course,  may  be  exi 
various  ways — ^from  compelling  co-opei 
courts  and  armies,  to  tliat  of  undej 
business  by  government  agencies.  If  si 
are  left  to  private  indiv'iduak,  it  just  us 
results  in  economic  injury  to  society,  in  cirt 
8C rilling  the  field  of  employment,  in  di^coai^ 
and  de6trt»ying  individual  entc'rprise  in  tli*  ^ 
and  broadest  view,  as  the  as8um[>tion  by  thi» 
of  forms  of  economic  activity,  wliich  shou] 
left  to  private  individuals,  tends  to  deitro; 
spirit  of  enterprise  in  a  body  [xilitic.  WN 
apiiears,  therefore,  on  anaJysi*  of  a  ^vpji 
that  it  is  tine  which  calls  for  compoUciry  eulte 
action,  it  is  not  a  satisfactory  snswer  to  say 
the  government  is  tc»o  defective  in  its  arganii 
to  undertake  such  work,  antJt  therefore  it  tat 
left  to  individuals,  since  this  simply  m< 
it  will  not  Ije  done  tit  all.  For  certain  ecoil 
ends  the  only  efficient  agency  is  state  agt 
and,  if  that  is  not  available,  the  only 
be  failure  to  reach  thi^se  ends.  In 
fective  govermnent,  then,  our  course 
rest  content  with  remanding  government 
tions  to  private  individuals,  but  to  improve 
ernment  until  it  is  adec^uate  to  the  legiliraal< 
mands  ;  and  one  of  the  most  effective  mem 
imjiroving  government  is  to  insist  that  it 
undeiliike  its  prtijier  functions,  since  the  t 
ijuent  iujiK>rtance  of  its  work  wUl  render  in 
tive  its  re-organization  on  a  proper  basis. 

E.  J.  Ji 


1 »  Professor  James  says  much  of  the  old 
and  the  new  scIkk>]  of  [iolitical  economy.  Y( 
diiTerences  between  the  schools,  so  far  x&b  he 
lions  them,  are  not  on  strictly  et^onomic  mi 
He  discusses  the  nature  and  hmction  r>f  the 
and  raises  very  wide  and  dilticuU  i|uet 
*rhe&e  quest  ions  eccmoniir  science  iloen  not 
and  should  not  pretend  to  answer.  It  merely 
to  aiiHwer  them,  by  investigating  one  a 
man's  activity.  Economists  have  ofteti  exp 
themselves  on  the  general  subject  of  the 
of  government ;  but  in  so  doing  they  have  s| 
not  i%s  economists,  but  as  specidators  on  tlie 
of  the  state  and  of  society  at  large.  Adain  1 
no  doubt  said  a  goi:»d  deal  alxiut  the  proper 
of  government  action.  Yet  his  conclustcil 
that  subject  formed  no  essential  port  c 
economic  doctrines.  So,  in  the  tinst  bull  4 
centm'y  the  followers  of  Ricardo  frequentJI| 
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exj>re8sion  to  a  certain  conception  of  the  stftte, 
which  is  indicated  by  the  phraae  laimez  /aire, 
T}wj  fttmtetimes  went  so  far  as  to  treat  laisMez 
/aire  m  a  natural  law,  nay,  as  a  natural  law  of 
political  economy.  It  was  a  great  mistake  to 
t4vat  it  aw  a  natural  law  ;  at  roosts  the  phrase  iu- 
dic^ten  only  a  rougli  rule  of  thtimb.  It  waa  a 
Ail!  greater  mi.stake  to  treat  it  as  a  law  of  politi- 
^1  ec^onomy.  Political  economy  inveetigatee  and 
expJainH  the  phenomena  of  wealth  ;  in  doing  bo, 
fl  helps  the  *  jural  and  politico  -  philiDsophical ' 
thinker  (to  use  Professor  Jamea^s  comprehensive 
exjiriirttiiion)  in  solving  bia  general  problem  as  to 
what  tlie  Btate  hIiouIc)  do.  But  economic  science 
diMf**  not  pretend  to  fl<jlve  it,  by  laying  down  a  rule 
of  laisnez  faire  or  one  of  state  interference.  In 
laying  dorni  a  ruli^  as  to  state  interference,  the 
new  schcH>l  is  ntit  a  new  school  of  political  econo- 
my, but  a  new  schi»ol  as  to  something  elne.  Its 
ailhert'nts  commit  the  same  mif«take,  aB  it  saems 
to  me,  that  was  committed  in  former  days  by  the 
adherents  of  tJie  laimez  faire.  iileas,  whom  they 
attack  so  sharjjly.  They  fail  to  distinguish  be- 
two«*n  the  prt>vince  of  economic  science,  and  that 
of  8«XMology,  or  six*ial  science,  or  |M>!itical  science, 
or  wliatever  the  general  Hcience  lie  called. 

2l  No  econoinist  lias  denieii  Uuit  the  state  is  a 
most  imptjrUmt  factor  in  industrial  luattei's.  Tlie 
econumirit  nays,  given  such  and  such  a  condition  of 
the  laws  and  of  the  government,  what  effect  on 
the  phenomena  of  w^^alth  can  be  traced  f  Ot>- 
viouslj  the  character  of  the  government,  and  the 
isxtent  to  which  it  maintains  peace  and  order,  eu- 
forct-s  ctnitracts,  and  protects  property*  are  of  the 
utmost  econoniic  importance.  Frofesaor  Jameses 
Imcid  expoeititm  of  the  cloth* manufacturer's  situa- 
tion is  hardly  nee<ied  t^j  prove  this.  But  thereby 
he  ihy*'^  not  succeed  in  showing  that  the  govem- 
fnrnt  should  be<*ome  a  still  more  important  factor, 
or  A  factor  of  an  essentiidly  ditTcreul  kind.  Pos* 
aibly  it  shotild  ;  but  to  establish  this,  it  is  not  a 
valid  argumi*nt  to  adduce  the  unquestioned  fact 
that  the  ax?t]vity  of  the  state  is  at  present  one  im- 
portant cause  among  a  large  number  that  bring 
about  et'onomic  phenomena.  In  the  eighteenth 
c«*ntury,  government  interfered  multifarioussry  mid 
vexatiously  in  industrial  matters  ;  yet  surely  that 
fact  in  it^olf  did  not  go  to  prt.ne  that  it  should 
in ter ft^re  Htill  more. 

8,  It  is  a  very  sweeping  statement  that  "every 
great  extension  of  the  field  of  production  lias  Ijeen 
to  a  large  degree  dejjendent  on  slate  interference, 
not  merely  in  a  restraining  but  in  a  fostering  and 
promoting  w^v."  That  raises  a  question  of  fact, 
of  economic  history,  on  which  I  must  beg  to  dilfer 
with  Professor  James.  His  statement  seems  to  me 
nxaggerated,  and  in  essentials  incorrect.     The  eco- 


nomic history  of  the  last  hundred  and  fifty  years 
does  not  support  it.  The  enormous  advance  in  the 
arta  during  the  past  century  seems  to  me  to  have 
been  singularly  independent  of  state  interference. 
Ortainly  it  has  not  been  the  result  of  any  exten* 
Bion  of  government  activity  over  and  above  that 
degree  of  activity  which  was  common  in  the  pre- 
ceding period.  The  state  tried  to  foster  and  pro* 
mote  in  the  seventeenth  and  eighteenth  centuries 
much  more  than  it  has  done  in  our  time  ;  yet  we 
have  seen  a  striking  enlargement  of  the  field  of 
production.  If  economists  of  the  old  school  belit- 
tled the  importance  of  the  state,  those  of  the  new 
school  are  in  danger  of  succumbing  to  a  tempta- 
tion to  exaggerate  it. 

4.  As  to  the  main  question,  namely,  the  atti* 
tude  we  should  take  to  the  question  of  state  inter- 
ference in  industry,  Professor  James  states  his 
belief  that  the  presumption  is  strongly  in  favor 
of  interference  *  in  whole  classes  of  economic 
processes.*  It  is  not  clear  to  me  how  much  he  in- 
cludes in  this  phrase.  No  doubt  there  is  a  tendency 
tiiwani  a  degree  of  regulation  in  some  branches  of 
industry,  of  which  railroads  and  telegraphs  are 
prominent  examples.  Economic  study  gives  cer- 
tain data  on  such  questions  ;  for  inBtance,  by  show- 
ing the  advantages  of  single  management,  and  the 
supplanting  of  competition  by  ix>mbi nation.  The 
data  given  by  economic  study,  together  with 
those  given  by  study  from  other  points  of  view, 
lead  us  to  believe  that,  as  matters  stand  now,  the 
community  should  regulate  these  industries  more 
than  it  does  cotton -spinning  and  bread -making. 
How  far  it  should  go  in  its  interference  is  a  prac- 
tical question,  to  he  settled  for  each  case  slowly, 
cautiously,  tentatively.  In  comjiaratively  simple 
cases,  like  water-supply,  complete  ownership  by 
the  public  has  come  to  be  the  general  rule.  The 
time  has  perhaps  come  to  handle  gas-supply  in  the 
same  way.  How  far  we  will  go  or  should  go  in  a 
complicated  problem  like  that  of  railroads,  no 
man  can  telL  Certainly  it  is  premature  to  lay 
down  a  general  rule  or  presumption  in  favor  of 
state  ownership  or  management.  That  new  theory 
which  tries  to  lay  down  as  some  sort  of  a  law,  or 
at  all  events  as  a  certainty  for  the  future,  a  steady 
and  continued  enlargement  of  the  sphere  of  state 
activity,  rests  as  yet  on  a  very  slender  basis  of  ex- 
[lerience.  In  any  case,  it  is  not  a  new  economic 
theory,  but  a  wide  speculation  in  sociology. 

Very  little  seems  to  me  to  be  gained  by  advan- 
cing, for  problems  of  this  kind,  general  specu- 
lations alxtut  collective  action  and  the  sphere  of 
the  state.  Certainly  there  is  no  occasion  in  this 
ootmtry  to  stimulate  the  tendency  in  favor  of 
state  Interference.  There  is  already  quite  a  sufli- 
cient  general  inclination  to  interfere.     Not  infre- 
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quently,  to  be  sure,  one  hears  expreseions  about 
natural  freedom  and  non-interference  with  the 
natural  laws  of  trade;  expressions  which  are 
survivals  of  the  exaggerated  laissez  faire  tinge  of 
a  generation  ago.  But  no  feeling  of  this  kind 
operates  as  an  effectual  barrier  to  state  interfer- 
ence, or  stands  in  the  way  of  needed  reforms.  On 
the  contrary,  public  men  and  voters  alike  are 
over-ready  to  jump  at  schemes  for  state  regula- 
tion, and  to  engage  in  crude  and  harmful  and 
impracticable  legislation.  Witness  the  passage  in 
the  house  of  representatives  of  a  bill  like  the 
Reagan  interstate  -  commerce  bill,  —  fortunately 
replaced  in  the  senate  by  the  more  moderate, 
though  still  far-reaching,  bill  just  passed  by  that 
body.  In  face  of  the  rash  attempts  of  which  the 
Reagan  bill  is  a  type,  eix^nomists  and  students  can 
most  usefully  approach  the  problems,  not  by 
general  encouragement  of  state  regulation,  but 
by  the  careful  and  unbiassed  study  of  si)ecific 
questions.  F.  W.  Taussig. 


III. 

In  his  criticism  of  my  views,  Professor  Taussig 
takes  the  old  ground  that  economic  science  has 
nothing  to  do  with  the  functions  of  the  state. 
This  is  exactly  the  iwint  at  issue,  and  could  not, 
perhaps,  be  better  put  than  it  is  by  Professor 
Taussig.  I  hold  that  the  science  of  political 
economy  must  consider  the  economic  functions 
(notice  the  limitation)  of  the  state  in  order  to 
afford  any  satisfactory  explanation  of  the  phe- 
nomena of  wealth  in  modem  society.  It  would 
undoubtedly  l)e  iioasible  to  construct  a  science  of 
an  economy  in  which  capital,  for  example,  played 
only  an  insignificant  part  ;  but  such  a  science 
would  have  no  sort  of  relation  to  modern,  stx^ial, 
or  ix)litical  life.  A  science  of  wealth  which  leaves 
out  of  its  treatment  the  economic  functions  of  that 
co-onlinating  \xywer  which  in  its  highest  form  we 
call  the  state,  is  almost  as  far  removed  from  any 
vital  connection  with  our  present  or  future  needs. 

This  is  undoubtedly  the  real  reason  why  all  the 
great  thinkers  in  the  field  of  economics  have  as  a 
matter  of  fact,  in  spite  of  their  protestations  that 
it  had  nothing  to  do  with  the  subject,  given  such 
a  large  share  of  attention  to  the  functions  of  the 
state.  Adam  Smith's  views  of  state  action  are 
not  an  unessential  feature  of  his  economic  theories. 
Tliey  form  part  and  parcel  of  them,  and  caimot 
be  extracted  without  shaking  to  its  foundations 
the  edifice  into  which  they  are  built  as  constituent 
parts. 

The  scientific  a<l  vantage  of  the  view  for  which 
I  am  contending,  over  that  represented  by  Pro- 
fessor Taussig,  consists,  as  I  conceive  it,  in  thus. 
If  we  recognize  the  fundamental  economic  char- 


acter of  state  action,  we  have  a  atmple,  pfam, 
scientific  basis  for  examining  the  relatkxn  of  Mt 
action  to  other  forms  of  economic  acUvitj.  It 
enables  us  to  investigate  within  the  limits  of  our 
economic  system  whole  classes  of  eoonomic  ficto 
connected  with  state  action,  which,  howeTermoch 
we  may  wish  to  disregard  them,  will  force  them- 
selves on  our  attention,  and  if  not  treated  inn 
open  and  scientific  manner,  and  assigned  to  their 
proper  place,  must  be  disposed  of  in  a  half  sur- 
reptitious and  unscientific  way.  This  point  of  yww 
enables  us  to  bring  state  action,  so  far  atUii 
economic  in  its  nature,  into  organic  relatioo  with 
other  economic  forces  in  our  scientific  system,  snd 
by  an  analysis  of  the  processes  of  prodactioo, 
distribution,  and  consumption  of  wealth,  to  assgo 
to  each  factor  that  sphere  of  action  which,  withs 
due  regard  to  existing  economic  conditions,  shall 
work  out  the  best  economic  result.  Thistheorj 
is,  in  my  opinion,  a  progressive  one.  It  cootaiu 
the  promise  and  potency  of  life. 

The  other,  on  the  contrary,  is  the  opposite  ot 
this  in  the  respects  just  enumerated.  And  so  fans 
any  thinker  maintains  it,  and  is  still  doing  pro- 
gressive and  active  work  in  the  field  of  ecoDomics, 
—  and  no  better  example  of  this  class  can  be 
quoted  than  Professor  Taussig  himself,— be  ifl 
continually,  as  it  appears  to  me,  violating  his  own 
fundamental  principle,  and  working  at  a  scientific 
disadvantage. 

It  will  be  noticed  that  this  view  in  itself  does 
not  call  for  any  extension  or  limitation  of  state 
action.  It  simply  maintains  that  there  is  a  sphere 
of  economic  activity  in  which  state  action  is  by 
far  the  best,  if  not  the  only,  means  of  reaching 
satisfactory  results.  It  holds  that  this  state  action 
is  as  truly  economic  as  that  of  individuals,  and 
that  it  should  therefore  be  regarded  as  a  funda- 
mental economic  category.  The  exact  limits  of 
thi&  sphere  —  the  exact  things  to  be  done  by  the 
state  —  vary  with  time  and  place  and  circum- 
stance. It  may  therefore  very  well  be,  that  two 
persons  holding  these  different  views  might  agree 
as  to  what  state  action,  in  an  economic  direction, 
is  desirable,  for  instance,  at  this  time  in  our  own 
country.  The  difference,  as  it  seems  to  me,  would 
iKf  simply  that  the  views  of  the  one  in  reganl  to 
state  interference  would  form  a  consistent  part  of 
that  one's  general  economic  system,  while  th<*e 
of  the  other  would  be  more  or  less  adventitiooi:. 
It  is  the  former  class  of  views  which  promote  the 
development  of  a  science. 

I  desire,  in  closing,  to  express  my  dissent  from 
Professor  Taussig's  opinion  that  the  enormous  ad- 
vance in  the  arts  during  the  past  century  has  been 
singularly  independent  of  state  interference.  To 
argue  this  point  of  difference  would  require  a 
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luiiK  chapter  of  economic  history,  I  think  tlie 
stiitisMient  on  tVii»  point  iu  the  botly  of  my  article 
\s  raBC^ntiallj  true.  Ncr  cao  I  aRre«  with  my  critic 
thAt  we  do  not  ne<?il  lostimulati?  the  tendency  in 
this  country  in  favor  of  state  interference.  I 
think  iKat  we  are  prevent*xl  to-tlay  from  under- 
taking <.^rtain  great  reforms  by  the  general  fieling 
in  the  con  I  m  unity  at  large  that  indivithial  inBlead 
of  Rlale  elTort  i^tioiild  i»e  relied  upon  in  lill  ciim's  (o 
spctirc  economic  advance.  To  present  the  conclu- 
sion of  the  matter  in  a  word,  it  ia  fierfectly  {tcmi- 
ble,  of  course,  for  the  state  to  interfere  in  such  a 
way  as  to  discourage  and  destroy  industry.  All 
of  UA  M^rtx*  to  that  It  is,  on  the  other  hand,  we 
claim,  perfeL'tly  |xi!!Sbil>)e  for  the  ntate  t<j  interfere 
in  such  a  way  as  to  promote  and  create  industry — 
nay,  more  :  it  muni  \yQ  continually  interfering  to 
do  thiF,  otherwise  pni^ees  would  st*)[i  and  netro- 
gr^'snion  get  in*  Such  action  is  economic  in  char- 
acter^  and  the  Bvsti'uiatic  investij^tion  and  dldcui^- 
•ion  of  it  lind  their  proper  place  in  the  science  of 
ectmumics.  E,  J.  Jambh* 
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CLIMATE  AND  COSMOLOGY. 

No  one  siioiild  take  up  Mr.  CtoIFb  ei^saya  for 
light  reaiiing  :  not  lieciiu&o  hip  w-riting  i.s  not  suf- 
liciently  clear  and  concise,  but  tw^canse  tlie  ititcT- 
action  uf  the  niiiny  direct  jind  indirect  caiiwH  f\m- 
C«?rn<d  in  his  phyHical  theory  of  terrestrial  iltniate 
requires  h*:»  involved  a  conception  titut  the  reader 
must  jj;o  Hk>wly  U\  jKiHsess  himstOf  of  ii  fnHv, 
Tliib  is  shown  by  Mr*  C'roirsfretpjent  and  jnnt  com- 
pliitnt  that  his  critice  fail  to  apprehernl  Itin  |K»intH. 

The  essence  of  his  argument  ia,  that,  chiring  a 
tfilie  of  gn»at  eccentricity  of  the  eartlfs  orhrt,  the 
hcmtw|>herc,  having  it«  winter  in  fi[>helion,  u  ill  t»e 
auhjet^ted  to  glacial  conditionis  as  a  reeult  of  tlie 
various  physical  prcK^*?*^^  then  l«rf»ught  into  play. 
Prominent  among  tht-t«e  is  the  diversion  of  the 
warm  ^xjuatorial  ot^ean -current ft  intti  the  non- 
glai'iateil  hemisphen*  by  meajis  of  the  fncn>«H4^ 
velocity  of  the  trade-winds  in  ttie  Klaciatit!  hemi- 
Wfgkm^f  and  their  extension  well  acrcwHthe  e<juat4»r, 
Ml  account  of  the  then  great  differenc*^  lietween 
polar  and  e«piat<»rirtl  temfjerainn*  on  w  hich  they 
ck'lieud.  For  examine:  if  our  hemisphere  he  t  tie 
colli  one*  it  is  su|iiHih*^'d  that  the  north-east  trade 
would  gain  in  strength,  and  ejctend  south  of  the 
equator,  so  far  as  to  carry  all  the  e<iuatorial  cur- 
rents into  the  fltiuthern  hemiB]>here.  *•  The  w*arm 
water  l)eing  thus  wholly  withdniwn  from  the 
ttortheni  hemisjihen\  its  ti'niju/rature  ginks 
finoniioujily,  and  snow  lM>ginH  lo  accnmulate  in 
t«uii>t*nit4*  regions.** 


By  A,  CitaLL* 


If  this  fundamental  point  be  conceded »  we  may 
as  well  grant  all  that  follows  it ;  tiut  it  cannot  be 
concetled  for  a  moment.  Our  north  e^uit  trade 
will  doubtless  be  strengthened,  in  winter  at  least ; 
but  so  will  the  [prevailing:  westerly  winds  of  our 
tero]ierate  latitudes.  Morc*r»ver,  the  lient  ecpmtor, 
along  which  the  trade-winds  uieet,  will  not  migrate 
far  south  from  lhege<^graphic?cipiator,  on  a  planet 
w  ith  as  short  a  year,  as  moderately  inclined  an 
axis,  and  its  large  an  equatorial  water-surface,  as 
ours  —  especially  when  tho  southern  summer  is 
moderated  Vjy  cfjmirjg  in  aphelion,  and  again, 
especially  in  the  Atlantic,  as  long  as  the  c^iast-h'ne 
of  .Vfrica  allows  so  much  ccol  South  Atlantic 
water  to  reach  the  central  torrid  zone,  and  as 
long  as  CajM*  Sfin  Ro(|ue  stands  in  tin?  way  and 
turns  so  much  of  the  etpiatorial  cunent  north- 
ward. 

No  sulTicieut  reoaon,  therefore,  appears  for 
granting  the  nortli^eiist  trade  strength  and  area 
enough  at  such  a  time  to  keep  w^arm  waiter  out  of 
the  North  Atlantic,  summer  and  winter ;  and  in  this 
Dcmn,  at  least,  the  general  eddy-circulation  would 
be  continuetl  nmch  in  its  present  form,  all  the 
more  because  whatever  aid  is  given  by  gravity  to 
the  wind-made  currents  is  then  intensified.  The 
broad  drift  of  watem  that  crotises  the  North  At- 
lantic from  our  shorew  to  Euro|x<  would  then  f>e 
,'icci»lerateil  by  the  stronger  winter  winds  ;  it  %voi)M 
then,  as  now,  divide  opjtosite  Spain  ;  iind  the 
northern  hrani'li  on  which  the  miMlerale  temiwra- 
tnre  of  north-western  Kurojje  bo  largely  il«^pends 
would  then,  as  now,  l»e  supplier!  largely  with 
water  that  had  bi-en  wjirmed  while  crosbing  tlie 

•  •Cjuator.  As  l«»ng  as  this  source  of  warmtti  f»rt»- 
vails,  a  winter's  snows  in  far  aphelion  can  not  over- 
rule 1 1  the  8Ucci*eding  summer*s  melting  in  close 
p*»rihelion,  without  the  a-ssintance  of  geographic 
or  other  cluuiges  which  Mr.  Cri*ll  decerns  um.^ssen* 
tittl. 

In  view  of  such  objectionfi  aa  this,  it  seems  to 
me  that  Mr.  O^^ll  deci<ledly  overstates  the  sec  mi  I  y 
of  his  ixisition  in  saying  that   bis  theory  contains 

*  no  bypothetital  elements.'  The  quantitative 
estimation  of  his  causes  is  certainly  often  hyisjthet- 
ical.  Until  more  is  known,  n<a  only  atKiut  winds 
and  cun^ntj^,  Imt  also  al»out  the  behavior  of  the 
atmosphere  towards  radiant  energy,  and  the  ptirt 
ftlayed  l»y  dust  over  the  land  (of  wJiirli  Mr.  Croll 
takes  practically  no  account |  us  well  as  by  vafK^r 
over  the  ocean,  there  must  natundly  h^  much  of 
liyjmthetiis  in  the  discussiim  of  t**rrestrijd  t4»mj>eni- 
tures. 

Readers  of  Dr.  Croll's  work  should  exajuino 
also  a  f-ntifiue  by  Wwlkof  in  a  ret  en t  number  of 
the  A7tt*  I  ican  journal  of  scienct, 

W.  M.  Davis, 


492 


SCLEKCE. 


{Vou  ML,  No.  m 


MANUAL  TRAINJNO. 

In  the  wave  of  enthusiasm  for  manual  training 
which  is  now  passing  over  this  land^  it  is  very 
difficult  to  get  together  the  results  of  experience, 
and  still  more  difficult  to  determine  whether  the 
plans  which  work  well  in  one  place  are  adapted 
to  another.  Therefore  everj  honest  record  of  a 
working  organization  is  to  be  welcomed*  Even 
when  the  opinions  of  a  writer  are  not  acxrepted, 
his  statement  of  facts  should  receive  attention. 

These  remarks  apply  to  the  volume  on  matiital 
training,  which  has  lately  l>een  published  from 
the  pen  of  Chsxles  H.  Ham.  The  work  has  its 
practical,  its  historical,  and  its  philosophical  as- 
pect. In  the  first  hundred  pages  there  is  an 
elaborate  account  of  the  Chicago  manual  traiuing 
school  which  was  founded  in  1H83  bv  the  C<^m- 
mercial  club,  —  an  association  of  merchants,  who, 
after  a  discussion  of  '  How  to  increase  the  supply 
of  skilled  lalxir,'  pledged  the  sum  of  one  hundred 
thousand  dollars  for  the  support  of  an  industrial 
school.  A  large  budding  has  been  constructed, 
and  instruction  is  given  in  carpentry*  wood-tiim- 
ing,  founding,  forging*  and  in  the  making  of 
machinery.  The  various  latKiratories  devoted  to 
these  purposes  are  described,  but  the  experience 
of  two  years  is,  of  course,  too  limited  to  be  very 
signiticant.  The  general  principles  of  the  estab- 
lishment seem  to  be  in  dose  accordance  with  the 
well-known  views  of  Professor  Runkle  of  B<:»etori, 
and  of  FYofessor  Wcnwlward  of  St.  Louis. 

In  reading  this  volume  we  have  been  impressed 
with  this  danger,  —  that,  in  giving  emphafiis  to 
the  value  of  manual  training,  the  worth  of 
mental  training  will  be  overlookeiL  James  Rus- 
sell Lowell,  in  a  recent  sr»eech,  wittily  said  that 
not  only  are  those  studies  of  value  which  make 
bread-winning  easier,  but  also  tho^e  which  wiU 
make  every  morsel  of  bread  taste  the  sweeter. 

The  author  of  the  lw>ok  before  us  declares  at  the 
beginning  that  it  is  a  theory  of  the  Chicago 
school,  that  **  in  the  jirtK^esses  of  education  the 
idea  ehoald  never  be  isolated  from  the  object  it 
repreflents."  Indeed  !  Can  this  be  so?  Are  *  ab- 
stractions '  to  have  no  rights  which  the  school  ia 
bound  to  respect?  How  about  the  idea  of  num- 
ber, of  form,  of  quantity,  of  force  ?  Probably 
the  author  did  not  see  the  bearing  of  his  remark  ; 
but  he  repeats  it  in  these  words  :  *'  Separated  from 
its  object,  the  idea  is  unreal,  a  phantom."  This 
ifl  very  diiferent  from  the  saying  of  Sir  Hum- 
phry I>avy,  that  there  is  nothing  so  prolitic  in 
abilities  as  abstractions.  Believing  as  we  do  in 
the  great  imiiortance  of  nmnual  training,  believing 

Manual  training,  the  »oluUon  of  mciai  and  induttrial 
probtem$.   By  Gbajilks  H.  Ham,    Wow  York,  Harper,  189ft. 


Hiftt  every  living  being  will  he  happier  if  he  tvi 
skilfully  use  his  fingers  in  some  useful  art.  ire  n- 
gret  to  see  the  advocates  of  dexterity  defend  Hm 
views  by  wrong  arguments  and  defectiTe  kgic 


Trb  Johns  Hopkins  university  circular  for  Ikjr 
states  that  Professor  Rodolfo  Lanciani  of  Rcffiu  i 
will  give  a  course  of  lectures  on  Roman  wcfaid- 
ogy  during  the  next  academic  year.     He  hw  li«fl  I 
for  some  years  professcir  of  archeology  iit  ti» 
Roman  university,  and  in8p«*t*tor  of  excavalifica 
for  the  city,  and  is  also  one  of  tlie  leading  ru«io- 
here  of  the  archeological   eommisaicm  of  Buowf, , 
and  of  the  Pontifical  archeological  society.  Tlitiui^li  1 
still  quite  young,  he  is  one  of  the  fir^  nnthmtM 
on   Roman    arche<:ik>gy,   and    ha** 
greater  care  than  any  other  arclc 
portant  excavations  that  have  laid  iKire.  fnmi  IKIL 
to  1886,  BO  considerable  a  part  of  tlie  ancietil  ciljrl 
In   1881)  he  published   **I  C4)mentarii  di  FwmtlMl 
iutoniQ  le  acque  e  gli  aqueiiotti.     Sylloge  e*pi|n*J 
fica  aquaria,'"   a  learned   work   crt>wned  by  i 
Academy  of  the  Lincei,     This  is  but  a  small 
of  a  great  work  tc»  which   he  has  been  dev<i 
years  of  research,  —  a  complete  topfjgniphy  of  ( 
ancient  city  of  Rome,  critical  and  hist^jrical. 
fesBi^ir  Lanciani  has  coutributeil  imp<irtiiiit  pu^iir 
to  the  BulL  delta  comm,  nrcheolfjipra,  to  tlu*  .Vo 
(izk  dtyli  Scavif  and  other  archeological  jxiitidtj 
cal«,  Ijesides  separate  works,  euefi  im  *  Iscridin 
deirAnfiteatro  Flavio'  (188<l). 

—  The  recent  invention  by  Dr.  J,  O'Dwyer 
New  York,  of  a  new  metliod  of  treatment  to  ( 
the  place  of  the  dreaded  recourse  to  trncheotoi 
in  diphtheria  and  membranous  croup,  bids  fairt 
be  of  tlic  greatest  importance*  His  melbf^i  den 
away  with  cutting-instruments  entirt^ly,  and  co 
siste  simply  in  tho  insertion  of  a  tube  of  peculti 
shape  between  the  vocal  cords,  thus  iiermittij 
the  ingress  of  air  into  the  tnu^bea.  Tlie  resali 
already  reached  by  this  intubation  treatme 
compare  very  favorably  with  those  from  tracH 
otomy,  as  regards  the  saving  of  life ;  and  if,  i 
extended  trial,  they  are  borne  out,  the  invent! 
will  he  ranked  with  the  more  important 
the  century,  in  medicine. 

—  Mr.  S.  Hertzenstein  of  the  Zoological  i 
of  the  Academy  of  sciences,  St  Fetersh 
Hia,  is  endeavoring  to  prepare  schemes 
museums  in  Russia,  trD  be  promoted  by  the  4 
ties*     He   would   be  grateful   for  any  rejioriili 
American  museums,  especially  such  as  relate 
their  organization  rules  or  plan   of   operatia 
Any  such  may  be  mailed  to  him  direct,  or  may  I 
addressed  to  him,  under  cover,  to  the  Smithsookii 
institution,  Washington^ 


FRroAY.  JTNE  4,  id^. 


COMMENT  AND  CRITICISM. 
In  a  recent  number  of  tlie  Revue  inttrnaiio^ 
note  de  renneifftiemait,  M.  Breal,  who  bas  written 
before  on  educational  topicB.  ha^  an  ^say  on  the 
methodB  of  acquiring  foreign  languages*  Among 
flome  old  coneiderations  of  value,  he  adds  the  less 
well-known  remark,  that^  when  a  person  goes  to 
a  foreign  country  to  *  learn  the  language/  he 
rarely  succeeds.  But  if  he  goes  to  pursue  some 
j  dafinite  profession  or  business,  —  M.  Breal  sug- 
'gesta  banking  at  Frankfort,  the  book-trade  at 
Leipdg,  and  brewing  at  Munich,  among  otJiers, 
—  then  he  sccjuires  the  lajiguage  very  rapidly  as 
well  aa  very  thoroughly.  The  reason  for  this  is 
plain  enough  :  it  is  the  substitution  of  natural  for 
gcholaatic  methods.  And  nature,  being  the  better 
teacher,  ootnes  out  ahead.  In  the  former  case, 
dictionariea  and  grammars  figure  largely  ;  while, 
in  following  M.  Breal'a  suggestions,  the  phraaes 
<rf  ordinary  conversation,  as  well  as  the  terrai- 
sology  of  some  jiarticular  calling,  become  part  of 
the  student's  daily  eitperience  from  the  first. 
The  hint  is  a  valuable  one,  and  it  might  save 
time  and  money,  to  say  nothing  of  a  discouraged 
spirit,  to  the  numerous  young  men  and  women 
who  go  to  Germany,  France,  and  Italy  each  year 
to  *  learn  the  hinguage.* 


In  thz  death,  on  May  1<S,  of  the  aged  Gerxnao 
historian,  the  world  bus  lost  a  sc^holar  who  has 
done  as  much  as,  if  not  more  than,  any  one  else 
for  the  extension  of  scientitic  method,  and  for 
the  application  to  histtjry  of  those  rules  and  teste 
which  mark  the  nineteenth  century  as  pre-emi* 
nently  the  era  of  science.  Bom  in  1795,  when 
the  reign  of  terror  was  hardly  passed^  and  when 
the  metaphysical  notions  as  \o  the  theory  of  the 
state  and  the  rights  of  man  which  had  been  for- 
mulated by  Bodin,  Grotius,  Mont^uleu,  Voltaire, 
and  Rouaseau,  were  linding  their  logical  outcome 
in  anarchy,  Ranke  grew  up  in  a  period  of  tran- 
MJttkm,  The  wave  of  constitutionalism  waa  gather- 
fog  a  force  to  which  even  the  reaction  from  the 
revolutionary  exceeises  of  the  commune,  aided  by 
the  holy  alliance,  could  be  but  a  temporary  check. 
Kq,  174.— 1886. 


With  a  genius  that  detected  the  chain  of  causa- 
tion amid  a  complicated  mass  of  detail,  with  an 
exactnees  and  an  accuracy  that  made  even  the 
smallest  event  of  importance,  and  with  a  power 
of  lucid,  graphic  statement  wliich  attracted  and 
interested  while  it  instructed,  Ranke  was  born  a 
scientific  historian.  He  appreciated  to  the  full 
the  meaning  of  the  cxjntemporary  development, 
but  with  true  historical  instinct  he  turned  to  the 
elucidation  of  that  previous  period  of  transition 
from  feudalism  to  abaolutism  which  is  the  key  to 
the  history  of  western  Europe  in  the  fifteenth, 
sixteenth,  and  seventeenth  centuriee.  In  this 
field  he  was  the  acknowledged  master.  In  addi- 
tion to  his  own  magnificent  labors,  we  owe  to 
Von  Ranke  the  &eniirutrium,  that  peculiarly  sci- 
entific department  of  university  work.  And  it  is 
from  him  that  Waitst,  Gieaebrecht,  Von  Sybel, 
George  Bancroft,  and  a  host  of  lesser  historians 
have  drawn  their  inspirations. 


FaBHY'B  ANn  BAltNAJU>*6  COH£T6,  the  two  that 
have  been  with  us  since  last  December,  have  now 
disappeared  from  view  in  the  northern  hemi- 
sphere. Vexy  few  astronomers  appear  to  Jiave 
seen  theee  comete  under  the  most  favorable  cir- 
cumstances. Mr.  T.  W,  Backhouse,  however,  re- 
ports that  on  April  20  he  followed  the  tail  of 
Fabry's  comet  U*  a  distance  of  thirty-eight  degrees  ; 
and  Barnard's  comet  he  found  on  May  1  liad  two 
tails,  the  principal  one  four  and  a  half  degrees  in 
length.  To  replace  these  comets  we  have  three 
new  ones  discovered  by  Mr.  Brooks,  on  April  ^ 
and  80,  and  May  22,  respectively.  They  are  all 
fairly  bright  for  what  are  called  *  telescopic  * 
comets.  The  calculated  elements  show  that  the 
first  reaches  its  nearest  point  to  tlie  sun  on  June 
6,  and  is  increasing  slightly  in  brightness :  the 
second  comet  is  decreasing  in  brightness,  having 
passed  ita  perihelion  on  May  4. 


HEALTH  OF  NEW  YORK  DURING  APRIL. 

The  total  population  of  New  York  on  AprO  X 
was  estimated  at  1,428,898,  and  is  believed  to  be 
increasing  at  tlie  weekly  rate  of  799, 

The  total  number  of  deaths  from  all  causes  was 
2,965,  or  about  99  each  day.     Comparing  this  with 


491 


SCIENCE. 


\you  vn^  No.  ifi 


the  aame  niunber  of  days  in  March,  there  was  a  re- 
duction representing  the  saying  of  290  lives,  and 
this  not  taking  into  acooont  an  increase  in  the 
population  of  moce  than  8,000  souls. 

In  March  the  largest  number  of  persons  suc- 
cumbed to  disease  on  the  Slst,  there  being  on 
that  day  187  deaths  recotded;  on  the  80th  of 
April  the  maximum  limit  was  reached,  amounting 
to  but  134  deaths. 

Ihe  deaths  of  children  under  five  years  of  age 
during  March  were  1,221,  and  in  April  but  1,076  ; 
and  yet  diarrhoeal  diseases  carried  off  in  April  56 
persons,  and  only  82  in  the  preceding  month. 
Scarlet-fever  caused  a  mortality  of  48  this  month, 
as  compared  with  42  in  Ifarch.  The  lines  in  the 
chart  representing  scarlet-f^ver  and  the  diarrhoeal 
diseases,  which  for  two  months  have  nearly  coin- 
cided, now  begin  to  diverge,  and  the  separation 
will  be  more  a^d  more  marked  as  the  season  ad- 
vances. The  increase  of  deaths  from  diarrhoeal 
diseases  appears  to  be  pretty  evenly  distributed 
throughout  the  month,  and  not  very  perceptibly 
increased  in  any  one  period  over  another.  The 
largest  number  of  deaths  from  diseases  of  this 
nature  in  any  one  day  was  6,  on  the  22d.  The 
week  in  which  this  occurred  was  characterized  by 
high  temperatures,  81^,  74'',  74'>,  9V*,  W,  and  88° 
being  the  maxima  for  six  consecutive  days  be-, 
ginning  with  the  19th;  and  during  this  period  there 
were  16  deaths  ftrom  this  class.  The  next  largest 
number  of  deaths  was  4,  on  the  11th  inst.;  and  on 
six  consecutive  days  of  that  week  the  maxima 
reached  by  the  thennometer  were  respectively  70°, 
62°,  64°,  68°,  69°,  and  67'',  and  the  recorded  deaths 
were  14. 

This  is  an  interesting  comparisoD,  and  would 
seem  to  show  that  there  are  other  influences  at 
work  in  the  causation  of  diarrhoeal  diseases  than 
an  elevation  of  temperature  at  one  part  of  the 
day.  On  these  days,  when  the  thermometer  was 
ranging  from  74°  to  84°  in  the  afternoon,  it  was 
at  other  parts  of  the  day  much  lower,  sometimes 
as  low  as  48°.  It  is  the  high  temperature  con- 
tinued throughout  the  greater  part  of  the  twenty- 
four  hours,  and  repeated  day  after  day,  as  occurs 
in  July  and  August,  which  produces  such  fearful 
ravages  among  the  inhabitants  of  the  large  cities. 
Especially  is  this  destructive  influence  marked 
when  the  air  is  laden  with  moisture.  A  study  of 
the  accompanying  chart  will  show,  that,  at  the 
time  when  these  high  temperatures  occurred,  the 
air  was  comparatively  dry ;  on  the  28d  inst.,  when 
the  maximum  temperature  was  84°,  the  humidi- 
ty was  but  60,  saturation  being  100.  That  this  is 
an  important  element  in  the  problem  is  not  to  be 
overlooked.  It  is  a  matter  of  common  experience 
that  a  temperature  of  90^  with  a  dry  atmosphere 


can  be  more  comfortably  borne  than  one  of  80 
with  the  air  saturated  with  moistiue.  Intiieoo 
case  evaporation  from  the  body  is  nqoU,  renltiii 
in  a  oooling  of  the  surface ;  in  the  otiiv  it  i 
impeded,  or  seriously  interfered  wiilL 

Consumption  and  diphtheria  ahow  for  April,  i 
C(Hnpared  with  March,  a  slight  decrease  in  mo 
tality. 

The  mean  temperature  for  the  montti  was  5187 
that  for  March  having  been  87.60°.  Thenuudmn 
was  on  the  twenty-third  day.  the  ilienDoniet 
then  registering  84°.  This  is  the  highest  recoidi 
in  the  month  of  April  since  1871.  62°  was  tl 
highest  point  reached  lyy  the  mercmy  dun 
March :  its  lowest  point  in  that  month  was  i 
while  during  April  at  no  time  was  it  moie  tb 
two  degrees  below  freeshig. 

While  the  number  of  days  upon  whidi  rain  f 
was  but  seven,  rather  less  than  the  avenge  fa 
considerable  number  of  years,  yet  the  to 
amount  of  water  which  fell  was  8.86  inches,  a 
sidenbly  above  the  average  amount  for  ihe  sai 
period.  On  the  4th  of  the  month  (me-quarter 
an  inch  of  snow  fell,  and  three-quartets  of  an  ii 
on  the  day  following.  In  the  correspoodi 
month  of  1886,  there  were  several  flurries  of  snc 
the  amount  being  too  small  to  accurately  measo 
Snow  is  not  a  frequent  visitor  in  the  month 
April :  in  the  year  1870  it  fell  to  the  depth  of  t 
inches  and  a  half ;  in  1876  no  less  than  thirti 
inches  and  a  half  are  recorded ;  and  in  the  ye 
1882  and  1888  there  was  in  each  one  half-in 
With  these  exceptions,  no  snow  has  fallen  in  A] 
during  the  past  fifteen  years.  From  a  metec 
logical  point  of  view,  April,  1886,  was  an  exc 
tional  month. 


SYMPATHETIC  VIBRATIONS  OF  JETS, 

After  a  brief  historical  notice  of  the  obeei 
tions  of  Savart,  Masson,  Sondhauss,  Kundt, 
conte.  Barret  and  Tyndall,  Decharme,  and  ^ 
reneuf ,  on  the  sympathetic  vibrations  of  jets  i 
flames,  the  author  described  his  own  experime 
Attention  was  directed  to  the  subject  by 
accidental  observation  that  a  pulsating  aii 
directed  against  a  flame  caused  the  latter  to  e 
a  musical  sound.  The  pitch  of  this  sound 
pended  solely  on  the  rapidity  of  the  jet-pulsati* 
but  its  intensity  was  found  to  increase  in  a 
markable  way  with  the  distance  of  the  flame  fi 
the  orifice.  In  order  to  study  the  phenomei 
air  was  allowed  to  escape  against  the  fiame  fi 
a  small  orifice  in  the  diaphragm  of  an  oidiii 
telephone,  the  chamber  behind    the   diaphra 

1  Abstract  of    paper  read  before  the   Bojal  aoci 
April  88,  by  Chicheater  A.  Bell. 
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being  placed  in  comraunication  with  a  reservoir 
of  air  under  gentle  presHure  (fl^.  I).  Vibratory 
motioDB  tteing  then  excited  in  the  diaphrajarm,  bj 
tneajiB  of  a  battery  and  a  microphone  or  rheotome 
in  a  distant  apartment,  the  diBrovcry  was  made 
that  speech  as  well  as  niiisical  and  other  sctunds 
could  be  quite  loudly  reprmhiced  from  the  flame. 
Certain  observations  led  the  author  to  suafject  that 
motion  of  the  orifice,  rather  than  compression  of 
the  air  in  the  chamber,  waa  the  chief  agent  in  the 
phenomenon  ;  and,  in  fact,  preciaely  similar  re- 
sults were  obtained  when  a  light  glass  jet-tnbe 
WhB  cemented  to  a  soft  iron  armature,  mounted 
on  a  spring  in  front  of  the  telephone  magnet 
(fig.  3). 

Experiment  also  showed  that  an  air- jet  at  suita- 
ble preasiu'e  directed  against  a  flame  repeats  aO 
sounds  or  words  uttered  in  the  neighborhood  (fig. 
3)»  Except,  however,  where  the  impreesed  vibra- 
tions do  not  differ  widely  in  pitch  from  the  nor- 
mal vibrations  of  the  jet  (discovere^l  by  Sondhauie 
and  Masson),  these  eilects  are  likely  to  escape 
notice  owing  to  the  inability  of  the  ear  to  dis- 
tinguish between  the  distiu-bing  sounds  and  their 
echo-like  reproduction  from  the  flame. 

In  these  experiments  the  primary  action  of  the 
impressed  vibrations  was  undoubtedly  exerted  on 
the  air-jet ;  but  a  singular  and  perplexing  fact 
was  tliat  no  sound,  or  at  best  very  faint  sounds, 
could  be  heard  from  the  latter  when  the  flame 
was  removed,  and  the  ear,  or  the  end  of  a  wide 
tube  oonnecteil  with  the  ear,  waa  substituted  for 
it.  Suspecting,  finally,  that  the  changes  in  the  jet, 
effective  in  pr<Klucing  scmnd  from  the  flame,  muet 
be  relative  changes  of  different  parts  of  it»  the 
author  was  led  to  try  a  very  small  hearingortfice, 
about  as  large  as  the  jetH>rifice  (fig.  4).  The  re- 
sults were  most  striking.  By  intrrxlucing  tliis  lit- 
tle hearing-orifice  into  the  jmth  of  a  vibrating 
air*jet,  the  vibnitions  can  be  heard  over  a  very 
wide  area,  Oose  to  the  jet-orifice  they  are  so  faint 
as  to  be  scarcely  audible  ;  but  they  increai^e  in 
intensity  in  a  remarkable  way  as  the  hearing- 
orifice  is  moved  away  along  the  axis  of  the  jet, 
and  reach  their  maximum  at  a  certain  distance. 
Experiments  with  smoked  air  showed  that  this 
point  of  maximum  sound  is  that  at  which  the  jet 
loses  it«  rod-like  character,  and  expands  rapidly  : 
it  has  been  named  the  *  breaking-point/  because 
just  beyond  it  the  sounds  heard  from  tlie  jet 
acquire  a  broken  or  rattling  character,  and  at  a 
greater  distance  are  completely  lo«t.  The  distance 
of  the  breaking- point  from  the  orifice  diminishes 
as  the  intensity  of  the  disturbing  vibrations  is  in- 
creased, and  also  depends  to  some  extent  on  tbeir 
pitch  and  on  the  velocHty  of  the  jet.  With  orificea 
of  from  1  to  1.5  uim>  in  diameter^  it  usually  varies 


from  1  to  6  cm.     The  vibrations  of  an  atr-j«t  n^ 
also  be  beard  at  points  not  situated  on  tluf  isiii  i 
but  they  are  always  most  intense  along  the  «ii%  I 
and  become  rapidly  fainter  as  the  distance  Crooi «  ' 
increases. 

With  glass  jet  and  bearing-tuben,  .'n 
gas  l>ag  to  serve  as  reservoir,  thec»e  ha  ; 
are  easily    refieated ;    but  simple  appsiatiit  to 
more  careful  experiments  is  described.    The  ta- 
thor*R  general  c<incIu8ions  from  his  experimenli 
and  thc*se  of  others  are  as  follows  :  — 

A  jet  of  air  at  moderate  pressure  (below  10 
mm.  of  water)  from  an  orifice  from  1  to  1.5  mm. 
in  diameter,  forms  a  continuous  column  for  a  m- 
tain  distance,  beyond  which  it  expands  and  t^ 
comes  cxmfused. 

Any  impulse,  such  afi  a  tap  on  the  j 
or  a  short  and  sharp  sound,  causes  a   i« 
turbance  to  start  from  the  orifice.     This  dL- 
ance  increases  in  area  as  it  progresses,  and  tir  i 
causes    the  jet  to  break.     By   directing  the  yt^ 
against  a  flame  or  a  hearing-c»rifice.  it  is  resdfl? 
j)erceived  that  such  disturbances  travel  along  the 
jet-path  with  a  velocity  which  is  not  that  of  wm 
in  air.     In  fact,  the  sound  heard  in  the  ear-pii^ 
resembles  an  echo  of  the  disturbing  sound. 

The  disturbances  producetl  by  sounds  of  ^<n 
ent  pitch  travel  along  the  jet-path  with  the  Bam* ' 
velocity*      Tbis  is  evident,    since    otherwise  ac- 
curate reproduction  of  the  complex  vibration*  c 
Bpe^h  at  a  distance  from  the  orifice  would  \ 
irapf:^*iible.     Tliis  velocity  is  much  less  than  th 
of  sound  in  air,  and  is  probably  the  mean  velwit| 
of  the  stream, 

A  vibrating  air-jet  playing  into  free  air  ici^ 
rise  to  very  feeble  soimds,  but  theee  sounds 
much  intensified  when  the  jet   impinges  on  <t]^ 
ol»etncle  which  serves  to  divide  it  into  two  j 
Of  such   arrangements,  the  best  is  a  perfomK 
surface,  the  orifice  iieing  placed  in  the  axis  of  \ 
jet. 

A  jet  of  air  at  low  pressure  responds  to 
reproduces   only   sounds*   of    low    pitch- 
above  a  certain  pitch,  which  depends  on  the  |il 
ure,  either  do  not  affect    it  or  are  only 
reproduced. 

At  pressures  between  10  and  13  mm.  of 
an  air-jet  reproduces  all  the  tones  of  the  sp 
voice,  and  those  usually  employed  in  music^ ' 
the  exception  of  very  sliriH  or  hissing  no 
When  the  pressure  in  the  reservoir  equals  ab 
13  mm.  of  water,  hissing  sounds  are  well 
duced,  while  sounds  of  low  pitch  become  f  ainU 
At  higher  pressures,  up  to  about  25  mm*  of  watt 
shrill  or  hissing  noises  produce  very  violent  ^ 
turbance,  while  ordin^r  speech  tones  have  lit! 
effect.     But  at  these  pressures  sounds  of 
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pitch  frequently  cause  the  jet  to  emit  lower 
sounri^  of  which  they  are  harmonica. 

In  >!^neral  a  pressure  of  about  12  mm.  of  water 
will  be  found  most  auitahle  f or  reprtxlucLng  speech 
or  music.  UnJer  this  condition  the  jet  is  very 
aenfiitive  to  disturbances  of  all  kinds,  and  will 
reproduce  sfjeech,  muajc,  and  the  irregular  sounds 
0&aa<8ified  as  '  noises/ 

It  must  be  understood  that  the  pressures  here 
^iren  are  only  suit^ibLe  for  jets  of  not  too  small 
diameter*  When  the  diameter  of  the  oritlce  is 
only  a  stuall  fraction  of  a  millimetre,  the  above 
limits  may  be  much  excee<led»  since  the  velocity 
of  ettlux  no  longer  dei>enda  solely  on  the  pressure. 

A  jet  of  air  escaping  from  a  perfectly  circular 
orifice  does  not  vibrate  siM>ntane»>usly  so  as  bo 
emit  a  musical  sound ;  but  musical  vibrations 
asay  be  excited  m  it  by  the  passage  of  the  air  on 
its  way  to  the  orifice  through  a  resonant  cavity » 
or  through  any  irregular  constriction. 

An  air- jet  imping:ing  on  any  ol>stack\  such  as  a 
flame«  fri?<juently  vibratt^  Hj>ontaneously,  if  the 
obstacle  is  at  sutflcient  distann^  and  of  such  a 
nature  as  to  diif  use  the  disturbances  produced  by 
impact,  or  throw  them  back  on  the  orifice.  Tliis 
constitutes  one  of  the  chief  objections  tri  the  ane 
of  a  flame  as  a  means  of  rendering  audible  the 
Tibrations  of  a  jet.  The  distiu-bances  excited  in 
tlie  fiurruunding  air  by  the  impact  of  the  stream 
Ujx)n  it  are  so  intense  as  easily  to  react  on  the 
orifice.  When,  therefore^  the  jet  is  thrown  into 
any  state  of  vibration,  it  tends  to  continue  in  the 
Mime  state,  even  after  the  exciting  sound  has 
censed. 

A  jet  of  air  usually  responds  most  energetically 
to  sittne  particular  tone  or  set  of  related  tont*s 
(Sondhauss).  Such  a  particular  tone  may  be  called 
lUe  jet  fundamental.  The  practical  inconvenience 
arising  from  this  may  lje  diminished  by  raising  the 
air-i>rt-s8tire  until  the  jet  fundamental  is  higher 
tlian  nijy  of  the  tones  to  be  repro<iuced. 

When  a  flame  and  an  air-jet  meet  at  right 
angles,  vibrations  impressed  upon  the  flame- 
oritice  also  yield  sound.  The  conditions  of  press* 
Ui^,  i»Xc  are  somewhat  difl'erent ;  but  the 
changes  prtHluce*!  at  the  orifice  grow  in  the  same 
way  as  thoise  in  an  air- jet.  The  best  results  are 
obtained  when  a  gentle  current  of  air  is  directed 
from  a  wide  tube  just  below  the  ajiex  of  the  blue 
SOne. 

It  is  difiicult,  at  first  sight,  to  account  for  the 
;  that  a  vibrating  jet  gives  rise  to  sound  only 

ben  it  stJikea  ufH»ri  some  object  which  divides  it 
>  two  i*arts.  Tlie  following  experiments,  how- 
ever»  in  eome  sense  explain  this.  Tlie  reJative 
normal  velocity  at  different  points  in  the  stream 
may  be  measured  by  introducing  into  its  path  tlie 


open  end  of  a  capillary  tube  which  is  connected 
with  a  water  manometer.  This  velocity  dimin- 
ishes continuously  along  the  axis  from  the  orifice 
to  the  breaking-poiDt,  and  also  diminishes  con- 
tinuously from  any  point  of  the  axis  outwards 
towards  tlie  circumference.  Now»  a  sudden  dis- 
turbance communicated  to  the  air  at  the  orifice 
will  be  found  to  produce  a  fall  in  velocity  along 
the  axis  of  the  jet,  but  a  rise  in  velocity  along  its 
extreme  outer  jwrtions.  It  thus  api>ears  that  the 
changes  along  the  axis  and  along  the  circum- 
ference, pri>duced  by  a  disturbance,  are  of  op- 
posite character.  When  the  jet  plays  into  free 
air»  these  opposing  changes  neutralize  each  other 
in  the  main  ;  but  this  interference  is  prevented 
when  the  jet  strikes  upon  any  object  which  serves 
to  divide  it. 

When  a  vibrating  air-jet  plays  against  a  small 
flame,  tbe  best  sounds  are  heard  when  the  stream 
strikes  the  flame  just  below  the  apex  of  the  blue 
zone.  At  the  plane  of  contact  an  intensely  blue 
fiame  ring  appears,  and  this  ring  vibrates  visibly 
when  tlie  jet  ia  diaturlxKl.  Tht?  production  of 
sound  from  it  doubtless  dei»ends  on  changes  in 
the  rate  of  combustion  of  the  gas.  This  may  \y& 
proved  by  inserting  into  the  ring  a  fine  slip  of 
jilatinum,  connected  in  circuit  with  a  battery  and 
a  telephone  (fig.  "i).  When  the  jet  is  thrown  into 
vibration,  the  consequent  variations  in  the  tem- 
[lerature  of  tlie  platinum  atfect  its  conductivity, 
and  hence  a  feeble  reproduction  of  the  jet-vibra- 
tion may  be  heard  in  the  telephone. 

To  Savart  we  are  mainly  indebted  for  our 
knowledge  of  the  sympathetic  vibrations  of  liquid 
jets.  This  physicist  showed  that  a  lir|uid  jet 
always  tends  to  separate  into  droi>s  at  a  distance 
from  the  orifice  in  a  regular  manner ;  and  that 
this  tendency  is  so  well  marke<J,  that  when  the 
jet  strikes  upon  any  object,  such  as  a  stretched 
membmne,  so  arranged  that  the  disturbances 
causerl  by  impact  may  l»e  eonductei!  Imck  to  the 
orifice,  a  definite  musical  sc>und  is  prtxhiced.  The 
pitch  of  the  sound,  or  the  number  of  drops  sep- 
arated in  a  given  time^  varies  directly  as  the 
square  root  of  the  height  of  liquid  in  the  reser- 
voir, and  inversely  as  the  diameter  of  the  orifice. 
Savart  further  showed  that  external  vibrations 
impressed  upon  the  orifice  may  act  like  the  im- 
pact disturbances,  and  cause  the  jet  to  divide  into 
drops.  Impact  on  a  stretched  membrane  may 
then  cause  the  reproduction  as  sound  of  the  im- 
pressed vibrations.  The  tones  capable  of  produ- 
cing this  effect  were  considered  to  lie  witliin  the 
limits  of  an  octavo  below  and  a  fifth  al>ove  the 
jet  normal. 

llie  author  has  found,  however,  that  jets  of 
every  mobile  iii|uid  are  caimhle  of  responding  to 
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and  reproducing  all  sounds  whose  pitch  is  below 
that  of  the  jet  normal,  as  well  as  some  above ; 
and  that  the  timbre  or  quality  of  the  impressed 
vibrations  is  also  preserved,  provided  that  the  jet 
is  at  such  pressure  as  to  be  capable  of  readily 
responding  to  all  the  overtones  which  confer 
this  quality. 

Other  essential  conditions  for  perfect  reproduc- 
tion are,  that  the  receiving-membrane  should  be 
placed  at  such  distance  from  the  orifice  that  the 
jet  never  breaks  into  drops  above  its  surface,  and 
that  it  should  be  insulated  as  carefully  as  possible 
from  the  orifice. 

In  order  to  assist  the  action  of  aerial  sound- 
waves on  the  fluid,  it  is  advisable  to  attach 
the  jet  -  tube  rigidly  to  a  pine  sound  -  board 
about  three-eighths  of  an  inch  thick.  The  sur- 
faces of  the  board  should  be  free,  otherwise  it 
may  be  supported  in  any  way.  The  receiving- 
membrane  is  formed  by  a  piece  of  thin  sheet- 
rubber  tied  over  the  end  of  a  brass  tube  about 
three-eighths  of  an  inch  in  internal  diameter.  A 
wide  flexible  hearing-tube  furnished  with  an  ear- 
piece is  attached  to  the  brass  tube.  The  jet-tube 
is  connected  with  an  elevated  reservoir  by  an 
india-rubber  pipe  (fig.  6). 

With  an  apparatus  of  this  kind,  and  a  tolerably 
wide  jet-tube  having  an  orifice  about  0.7  mm.  in 
diameter,  a  pressure  of  about  15  decimetres  of 
water  is  required  to  bring  the  jet  into  condition 
to  respond  to  all  the  tones  and  overtones  of  the 
speaking  voice  (except  hissing  sounds)  and  those 
employed  in  music.  At  a  somewhat  higher  press- 
ure it  will  reproduce  hissing  sounds.  It  is  not 
easy  for  an  untrained  ear  to  distinguish  between 
the  disturbing  sounds  and  their  reproduction  by 
the  jet,  when  both  are  witliin  range  of  hearing. 
Vibrations  may,  however,  be  conveyed  to  a  jet 
from  a  distance  in  a  fairly  satisfactory  way  by 
attaching  one  end  of  a  thin  cord  to  the  jet-sup- 
port, and  the  other  to  the  centre  of  a  parchment 
drum.  The  cord  being  stretcheil,  an  assistant 
may  speak,  sing,  or  whistle  to  the  distant  drum. 
Other  devices  for  conveying  vibrations  from  a 
distance  are  described. 

Now,  when  the  jet  is  disturl)ed  in  any  way,  and 
the  receiving -membrane  is  introduced  into  its 
path  close  to  the  orifice,  scarcely  any  sound  can 
be  heard  in  the  ear-piece ;  but,  if  the  membrane 
be  moved  away  from  the  orifice  along  the  path  of 
the  jet,  the  sounds  become  gradually  louder,  until 
at  a  certain  distance  (which  varies  both  with  the 
character  of  the  orifice  and  the  intensity  of  the 
impressed  vibrations)  a  position  of  maximum 
purity  and  loudness  is  reached.  At  greater  dis- 
tances the  reproduction  by  the  jet  becomes  at 
first  rattling  and  harsh,  and  finally  unintelligible. 


In  the  latter  case  the  jet  will  be  seen  to  brak 
above  the  membrane. 

From  this  experiment  we  may  draw  the  ooq- 
elusions  previously  arrived  at  for  air-jets;  vit. 
that  all  changes  produced  by  sound  at  the  orifice 
grow  in  accordance  with  the  same  law  ;  and  that 
all  changes  travel  with  the  same  velocity,  which 
is  probably  the  mean  velocity  of  the  stream. 

The  mode  in  which  the  jet  acts  upon  the  mem- 
brane becomes  apparent  when  instantaneoos 
shadow-photographs  of  vibrating  jets  are  ex- 
amined. When  the  jet  is  steady,  and  the  orifice 
strictly  circular  and  well  insulated,  the  outline  in 
the  upper  part  of  the  stream  is  that  of  a  sligfatlT 
conical  rod,  the  base  of  the  cone  being  at  the 
orifice.  When,  however,  vibrations  are  impressed 
upon  the  support,  swellings  and  constrictions  ap- 
pear on  the  surface  of  the  rod,  which  become 
more  pronounced  as  the  fluid  travels  downwards. 
At  the  breaking-point  the  constrictions  give  way, 
those  due  to  the  more  energetic  sound-impulses 
being  the  first  to  break.  When  the  impressed 
vibrations  are  complex,  the  outline  of  the  jet  ma? 
be  very  complicated.  When  the  membrane  is  in- 
terposed, we  have  then  a  constantly  changing  mass 
of  liquid  hurled  against  it,  and  vibratory  move- 
ments are  therefore  excited  in  it,  proportional  to 
the  varying  cross-section  of  the  jet  at  its  surface. 

It  would  appear  at  first  sight  that  the  mode  of 
growth  of  the  vibratory  changes  in  a  liquid  jet 
must  be  different  from  that  which  characterizes 
the  vibrations  of  an  air-jet.  It  is  possible,  how- 
ever, by  special  arrangements,  to  receive  the  im- 
pact of  only  a  small  section  of  a  vibrating  liquid 
jet,  and  thus  to  get  a  reproduction  of  its  vibra- 
tions as  sound.  We  are  thus  led  to  conclude  that 
the  sound-effects  of  a  vibrating  liquid  jet  may 
not  be  simply  due  to  its  varying  cros8-t«ction, 
sinc^  actual  changes  occur  in  the  translation-  or 
rotation  -  velocity  of  its  particles.  Experiment 
shows  that  these  changes  are  greatest  along  the 
axis  of  the  jet. 

One  of  the  most  interesting  and  beautiful  meth- 
ods of  studying  the  vibrations  of  a  jet  consists  in 
placing  some  portion  of  it  in  circuit  with  a  bat- 
tery and  telephone,  whereby  its  vibrations  be- 
come audible  in  the  telephone.  A  number  of 
forms  of  apparatus  for  this  purpose  have  been 
constructed,  but  one  ^^ill  serve  as  a  type.  Savart, 
in  the  course  of  his  experiments,  showed  that  the 
vibrations  of  the  jet  are  preserved  in  the  *  nappe.' 
or  thin  sheet  of  fiuid  formed  when  the  jet  strikes 
normally  on  a  small  surface.  So  far,  then,  as 
vibratory  changes  are  concerned,  the  nappe  has 
all  the  properties  of  the  main  stream.  Although 
the  diameter  of  this  excessively  tliln  film  is  about 
the  same  whatever  be  the  distance  of  the  surface 


SCIENCE. 


501 


orifice,  the  intensity  of  the  vibratory 
rofiagated  to  it  varies  with  this  distance » 
jet  itself.  It  is  simfily  necessary,  tlien, 
bto  the  nappe  two  platinum  electrodes 
with  a  telephone  and  a  battery  having 
notive  force  of  from  twelve  to  thirty 
t  an  accurate  and  faithful  reproduetiim 
;-Tibrations.  Loud  sounds  can  thua  he 
fctm.  a  jet  whicli  is  finer  than  the  tineat 
d  the  arrangement  constitutes  a  highly 
transmitter '  (iiigs»  7  and  8). 
(ansmitter,  in  its  simplest  form,  consists 
of  a  glass  jet-tube  which  is  rigidly  at- 
a  sound-board,  and  supplied  from  an 
feservoir  containing  some  conducting- 
itilled  water  ac^idilied  with  one  three- 
of  its  volume  of  pure  sulphuric  acid  is 
and  a  couple  of  platinum  electrodes 
in  an  insulator,  such  as  ebonite, 
hich  the  jet  strikes.  The  jet  may 
I  a  circular  orifice,  about  0.25  mm.  in 
in  the  blunt  and  thin-aided  end  of  a 

I  tube,     Mucli  smaller  jets  may  he  used, 
me  of  the  given  sixe,  the  pressure  re* 

distinct  transmi^ion  of  all   kinds  of 

II  not  exceed  thirty  inches.     The  reoeiv- 
is  the  rounded  end  of  an  ebonite  rod, 

he  centre  of  which  passes  a  platinum 
upper  end  of  the  rcxj  should  Imt*  aliout 
diameter,  and  should  be  surrounded  by 
^  of  platinum  ;  imd  the  end  of  the  cen- 
rid  the  upper  margin  of  the  tulie  should 
Dntinuous  slightly  convex  surface  with 
te^  free  from  irregularities.  The  inner 
platinum  electrodes  are  joined  res|>ec- 
iihe  terminals  of  the  circuit.  The  jet  is 
strike  on  tlie  end  of  the  central  wire, 
ice  radiating  in  the  form  of  a  nappe, 
contaL^t  with  the  tube,  thus  completing 
The  dimensions  of  the  apparatus  may 
to  suit  jets  of  different  sizes  :  it  in  highly 
however,  that  the  jet  nappe  should  well 
^  inner  margin  of  the  ring-shaped  elec' 

Eoall  jets  the  impact  disturbances  are  so 
kt  slight  jirecautions  are  necessary  to  in- 
I  receiving-surface  from  the  tirifice,  un- 
tmxier  is  placed  low  down  in  the  jiatb. 
of  battery  may  l)e  increased  until  the 
_  ilytic  gas-bubbles  causes  a  faint 
I  in  the  telephone.  The  liquid,  on  its 
should  pass  downwards  through  a 
tightly  packe<l  with  coarse  clean  cott<m, 
minute  air-bubbles  which  violently  dia- 
iet,  and  smsill  piirticles  of  dust  which 
,nict  the  orifice*  are  stopped.  This  tulje 
er  be  allowed  to  empty  itself. 


Experiments  are  given  to  show  that  in  this  in- 
strument the  jet  may  a(*t  u[Km  the  electric  current 
in  two  ways  ;  fi-rst,  by  interr>osing  a  constantly 
changing  liquid  resistance  hetwpfn  the  electrodes; 
and,  second,  by  causing  changes  in  the  so-called 
*  polarization  *  of  the  eiectrodes.  In  one  form  of 
instrument,  namely,  that  in  which  both  jet  and 
t»lectrtMie8  are  entirely  immersed  in  a  mash  of  liquid 
of  the  same  kind  as  the  jet  hquid*  the  action  must 
be  entirely  at  the  surface  of  the  electrodes. 

In  the  latter  case  a  liquid  jet  becomes  similar  in 
structure  and  properties  to  a  jet  of  air  in  air,  and 
the  velcK'ity  at  different  points  when  it  is  steady 
and  when  it  is  disturbed  varies  in  precisely  the 
manner  already  described. 

The  author  briefly  jmssed  in  review  the  leading 
facts  to  lie  acct«mte<i  for,  and  laid  stress  ujK>n  the 
jjarallelism  of  the  properties  of  gaaeous  and  liquid 
jets.  Some  shadow  -  photographs  of  vibrating 
smoke  jets  have  shown  tliat  these  also  present 
dro|>like  swellings  and  contractions  which  grow 
along  the  jet-i>ath.  Tlie  m<*9t  satisfactory  expla- 
nation of  the  jihenomena  will  then  be  on©  which 
refers  the  vibratory  changes  in  jets  of  both  kinds 
to  the  same  origin. 

The  Ijeautiful  and  well-known  experiments  of 
Plateau  have  supplied  a  satisfactory  explanation 
of  the  normal  vibrations  of  a  liquid  jet  in  air.  He 
has  shown  that  a  stationary  liquid  cylinder,  whose 
length  exceeds  a  certain  multiple  of  it^  diameter» 
must  break  up,  under  the  influence  of  the  *  forces 
of  figure.*  into  shorter  cylinders  of  definite  length. 
which,  when  liberated,  tend  to  contract  into  drops. 
Now,  the  jet  being  regarded  as  such  a  stationary 
cylinder,  we  have  a  satisfactory  explanation  of  the 
musical  tone  resulting  when  its  discontinuous  part 
strikes  upon  a  stretched  membrane,  and  when  the 
impact  di»turl>ances  may  l>e  in  any  way  conducted 
back  to  the  orifice.  These  disturbances  then  accel- 
erate the  division  of  the  jt*t  after  it  leaves  the  ori- 
fice. Plateau  endeavored  to  aliow  that  division  of 
the  jet  might  take  place  at  other  than  the  normal 
points,  thua  explaining  8avart's  conclusion  that 
a  jet  can  vibrate  in  sympathy  with  a  limited  range 
of  tones.  Li»rd  Rayleigh.  tiioreover,  has  recently 
shown  that  the  inferior  limit  of  this  range  is  not 
so  eharpiy  defined  theoretically  as  Sav art's  exjieri' 
menta  would  prove  it  to  l)e. 

Both  Savart  and  Magnus*  however,  describe  ex- 
periments in  which  a  water- jet,  carefully  protected 
from  impact  and  other  disturbances,  does  not 
exhibit  the  jieculiar  appearances  cliaracteristie  of 
rhythmical  division  ;  and  the  author's  exi>eriments 
conclusively  prove  that  this  rhythmical  division 
does  not  take  place  in  a  well-insulated  jet.  "^Miile 
the  tendency  so  to  divide  may  therefore  l^e  admit- 
ted, and  the  normal  rate  of  vibration  of  the  jet 
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and  its  greater  sensitivenees  to  particular  tones 
may  thereby  be  explained,  Plateau's  theory  cannot 
be  held  to  account  for  the  uniform  growth,  along 
the  jet- path,  of  all  changes,  however  complex 
their  form  ;  for  this  growth  takes  place  indepen- 
dently of  the  *  forces  of  figure,'  and  under  condi- 
tions in  which  they  are  entirely  absent,  as  when  a 
gaseous  or  liquid  jet  plays  within  a  mass  of  fluid 
of  its  own  kind. 

The  author  is  inclined,  rather,  to  refer  the  prop- 
erties of  jets  of  all  kinds  to  conditions  of  motion 
on  which  hitherto  little  stress  has  been  laid  ;  viz., 
the  unequal  velocities  at  different  points  in  the 
stream  after  it  has  left  the  orifice.  From  the  axis 
towards  the  circumference  of  a  jet  near  the  orifice, 
the  velocity  diminishes  continuously,  and  the  mo- 
tions of  the  stream  may  be  regarded  as  resultants 
of  the  motions  of  an  infinite  series  of  parallel  and 
co-axial  vortex-rings.  In  many  respects,  in  fact, 
the  appearance  of  a  jet  resembles  the  appearance 
of  a  vortex-ring  projected  from  the  same  orifice. 
Thus  a  jet  from  a  circular  orifice,  like  a  vortex- 
ring  from  a  round  aperture,  remains  always  circu- 
lar. In  a  frictionless  fluid  a  vortex-riug.  uninflu- 
enced by  other  vortices,  would  remain  of  constant 
diameter,  —  a  condition  to  which  a  horizontal 
liquid  jet  approximates.  When,  however,  the 
ring  moves  through  a  viscous  fl\ad,  it  experiences 
retardation  and  expansion,  which  are  precisely 
the  changes  which  a  jet  playing  in  a  fluid  of  its 
own  kind  undergoes.  The  vibrating  smoke-ring 
projected  from  an  elliptical  aperture  changes  its 
form  in  exactly  the  same  manner  as  a  jet,  at 
sufficiently  low  pressure,  from  an  elliptical 
orifice.  These  analogies  might  be  considerably 
extended. 

In  a  liquid  jet  in  air  or  in  a  vacuum,  internal 
friction  must  gradually  equalize  the  velocities. 
At  a  distance  from  the  orifice,  therefore,  depend- 
ing on  the  viscosity  of  the  liquid,  such  a  jet  must 
approach  the  condition  of  a  cylinder  at  rest,  and 
must  tend  to  divide  in  accordance  with  Plateau's 
law.  The  rapidity  with  which  drops  are  formed 
depends  mainly  on  the  superricial  tension  of  the 
liquid.  The  length  of  the  continuous  column 
should  therefore  liear  some  inverse  ratio  to  the 
viscosity  and  superticial  tension  of  the  liquid,  —  a 
view  which  is  in  harmony  with  the  results  of 
Savart's  ex^ieriments,  and  some  of  the  author  s,  in 
this  direction. 

Where  the  jet  pla>s  into  a  fluid  of^its  own  kind, 
the  retardation  and  expansion  which  it  experiences 
are  mainly  due  to  its  parting  witli  its  energy  to 
the  surrounding  medium.  W^hen,  as  a  result  of 
vibration,  growing  swellings  and  contractions  are 
formed  in  it,  this  loss  must  be  more  rapid  :  and 
the  jet  therefore  shows  a  diminution   of  mean 


velocity  along  the  axis,  which  incrcnaoo  with  the 
distance  from  the  orifice. 

Such  being  the  conditions,  it  is  evident  that  anj 
impulse  communicated  to  the  fluid,  either  behind 
or  external  to  the  oriflce,  or  to  the  orifice  itidf, 
must  alter  the  vorticity  of  the  stream.  That  To^ 
tex-rings  are  generated  by  impulses  of  the  fint 
kind  is  well  known ;  the  action  when  the  orifice 
is  moved  is  intelligible,  if  we  consider  that  a 
forward  motion  of  it  will  produce  acceleration,  a 
backward  motion  retardation,  of  the  outer  layen 
of  the  jet  As  the  result  of  a  rapid  to-and-fio 
motion,  we  may  then  imagine  two  vortex-rings  to 
be  developed  ;  the  foremost  layer  of  greater 
energy,  and  moving  more  slowly,  than  the  hind- 
most. These  two  rings,  in  their  onward  coone, 
will  then  act  on  each  other  in  a  knowu  nuuuier: 
the  first  will  grow  in  size  and  energy  at  theexpeue 
of  the  second,  at  the  same  time  diminishing  m 
velocity  ;  the  second  will  contract  while  its  velocity 
increases.  The  inequalities  in  cross-section,  initi- 
ated at  the  orifice,  thus  tend  to  grow  along  the 
jet-path,  and  will  be  attended  also  by  growing  m- 
equalities  of  the  normal  and  rotational  velodtin 
of  the  particles.  Since  the  stream-lines  of  a 
vortex-ring  are  crowded  together  at  its  centre,  the 
disturbances  produced  by  impact  of  the  jet^ringi 
will  be  greatest  along  the  axis,  and  least  along  the 
circumference. 

Indeed,  the  sound  disturbances  produced  bj  im- 
pact of  a  common  vortex-ring  are  quite  analogou 
to  those  of  a  vibrating  jet.  Let  an  air-ring  he 
projected  into  a  trumpet-shaped  tube  connected 
with  the  ear,  and  little  more  than  a  rushing  noise 
will  result ;  but  let  it  be  projected  against  a  small 
orifice  in  the  hearing  tube,  and  a  sharp  click  will 
be  heard  at  the  moment  of  impact.  This  dick  is 
loud  when  the  centre  of  the  ring  strikes  the  tube, 
but  faint,  although  still  of  the  same  character, 
when  produced  from  the  circumference. 

The  foregoing  considerations  may  be  extended 
to  cases  in  which  the  motions  of  the  orifice  are 
complex  vibrations.  Expansions  and  contractions 
are  then  initiated  in  the  fiuid  proportional  at  every 
point  to  the  velocity  of  the  orifice.  The  inequali- 
ties must  tend  to  further  diverge  in  the  mannw 
described. 

Similar  considerations  apply  to  cases  in  which 
the  motions  of  the  orifice  are  the  result  of  lateral 
impulses.  In  these  cases  the  rings  formed  in  the 
jet  will  not  be  perpendicular  to  its  direction,  and 
in  their  onward  course  may  possibly  vibrate  about 
a  mean  position. 

The  author  further  pointed  out  how  the  viscosity 
and  surface-tension  of  the  fiuid  may  influence  its 
eensitiveness.  When  the  surface-tension  is  very 
high,  as  in  mercury,  it  produces  a  tendency  in  the 
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roregoiDg  b  ttle  more  than  the  outlines  of 
theoi-y  of  jet-vibrations.  The  author  hopes 
>  in  ihe  future  further  experimental  evi- 
jpport  of  it. 


SaSTON  LETTER. 

LY  one  should  jojii  the  Essex  institute 
I  if  one  wishes  to  live  to  a  green  old  age* 
Vhonored  scientific  bo<ly  held  its  annual 
recently ;    and    the    secretary's    report 
bat,  of  the  24  deaths  during  the  year, 
»  were  of  persons  over  fifty  years  of  age. 
,  of  the  3JJ4  living  meiubers,  two-thirds 
hreescore  years  and  ten,  and  seven  are 
ore.     Tlie  institute  is  soon  to  go  into 
larter^. 

»iir&tions  are  making  for  Uie  celebration  at 
idge  fit  the  two  hundred  and  fiftieth  anniver- 
'  the  founding  of  Harvard  college.  It  will 
lie  phice  at  the  coniniencement  season,  hut 
Biime  the  following  autumn,  and  it  neenis 
BeniUy  understood  that  Hon*  James  Rus- 
>weU  will  preside.  It  will  be  a  d liferent 
from  the  bicentenary,  when  a  smaller 
oe-ror»m  than  is  now  available  permitted 
11  the  undergraduatep  to  find  a  i>lace.  The 
Harx'ard  alumni  alone  are  probably  three 
^he  number  living  fifty  yetirs  ago,  find  cer- 
the  undergraduates  are  five  times  as  nu- 
!  as  then-  This  event  makes  efjecially  ap- 
kte  the  Ust  just  published  by  the  university, 
ig  the  Hterary  activity  of  its  officers  during 
it  five  years.  A  sijxiilar  ten-years  lii^t  was 
led  in  1880 ;  hut  the  prest^nt,  though  only  for 
lat  time,  not  only  contains  a  longer  list  of 
itkms  than  the  former,  but  a  M^>mewhat 
number  of  writers  among  the  officers. 
I  continue  to  come  in  to  the  university. 
Taper  of  New  York  continues  to  further 
searches  to  which  the  late  Dr.  Henry 
devoteil  his  life.  Her  latest  gift  is  of  a 
ud  dollars  to  Harvard  college  observatory, 
upended  under  the  direction  of  Professor 
tng  in  prosecuting  researches  in  the  pho- 
hy  of  stellar  spectra  :  the  eleven-inch  pho- 
bic lens  constructed  by  Dr.  Draf>er  will  be 
red  in  this  work,  and  those  who  heard  Pro- 
Pickexing's  account,  at  the  Albany  meeting 
National  academy  last  autumn,  of  his  own 
in  the  field  in  which  Dr.  Draper's  name  is 
torably  associated,  will  believe  that  Mrs, 
'  baa  made  an  excellent  choice. 
iiB  same  connection  it  should  l»e  mentioned 
ateat  at  law  about  the  Paine  betiuest  to 


the  Harvard  observatory,  mention  of  which  has 
before  been  made  in  this  corresjwndence.  Is  hap- 
pily closed  by  aucdeable  settleinent  lietween  the 
parties  concerned.  The  amount  which  will  now 
he  turned  over  to  the  observatory,  probably  with- 
in the  next  month  or  two,  will  scarcely  differ 
from  that  previously  announced,  and  on  the 
dentil  of  the  widow  it  is  prt»l>able  that  the  entire 
bequest  wilJ  excee^l  three  hundred  thousand  dol- 
lars. Those  who  have  follow^ed  the  telling  activ- 
ity of  the  observatory  under  its  present  manage- 
ment will  l^M?  confident  that  no  other  institution 
could  make  l>etter  use  of  such  a  noble  gift. 

At  the  annual  meeting  of  the  American  acad- 
emy, May  25,  it  waa  voted  to  present  the  Rum- 
ford  gold  and  silver  medal  to  Proressor  Langley 
of  the  Allegheny  observatory,  for  his  researches 
in  radiant  energy.  TJnis  Professor  Langley  baa 
in  a  single  year  borne  off  the  two  principiil  gold 
medals  given  for  scientific  work  in  America,  hav- 
ing received  the  Drafn^r  medal  of  the  National 
academy  only  last  month.  No  one  will  dispute 
his  right  to  tliem.  The  Rumford  fund  will  nho 
be  used  this  year  by  the  American  academy  in 
aid  of  researches  up<in  the  solar  corona  at  the 
time  of  the  totEjl  eclipse  of  August  next,  five  hun- 
dred dollars  having  lieen  appropriated  in  aid  of 
Mn  \V,  H.  Pickering's  expedition  to  the  West 
Indies.  A  letter  w^as  read  from  Mr.  Greenough 
the  sculptor,  a  fellow  of  Ihe  academy,  announcing 
his  gift  to  the  academy  of  a  portrait  of  Galileo, 
which  he  stated  was  either  an  old  copy  or  a  re{>lica 
of  the  portrait  in  the  Pitti  fialace.  The  jTortrait  ia 
already  on  its  way  to  America. 

In  [lassing  through  Mount  Auburn  cemetery 
the  other  day  I  observe<l  for  the  tirnt  time  the 
monument  which  has  lieen  erecteti  at  the  grave  of 
Pourtalew,  the  colleague  of  Agassiz,  and  the  jiio- 
neer  in  the  zoology  of  the  deep  seas.  It  is  a  simple 
but  massive  semicircular  shib  of  very  fine-grained 
sandstone,  on  one  face  of  which  is  the  usual  in- 
scription, while  on  the  other,  facing  the  grave, 
has  been  deeply  engrave<l  a  conventionalized  Pec- 
ten-like  sea-shelly  forming  a  si>rt  <*f  niche  ;  and  on 
the  surface  of  this  are  neatly  sculpturefi  in  bas- 
relief  a  coral,  a  Comatula,  a  Gorgonia,  and  a 
magnified  foraminifer,  emblematic  of  the  subjecta 
of  his  study. 

Ths  topographical  field-parties  of  the  U.  8, 
geological  eurvey  have  begun  their  seasim's  of>era- 
tions  in  this  state,  and  before  next  winter  most  of 
the  field-work  will  have  lieen  finished.  The  A^v 
palachian  mountain  club,  taking  advantage  of  the 
work  already  complete<l,  is  about  to  issue,  by  per- 
mission of  the  survey,  a  photolithograph  of  a 
|M>rtion  of  the  field-sheets  on  the  original  &<:'ale, 
comprising  the  extreme  north-western  comer  of 
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the  state,  with  Oreylock,  our  highest  mountain 
mass.  Contours  will  be  shown  twenty  feet  apart, 
and  bring  out  in  iine  relief  the  bolder  slopes  of 
this  part  of  the  state.  Y. 

BostoD,  June  1. 


NOTES  AND  NEWS. 

The  Imperial  university  of  Japan  (Teikoku- 
Daigaku),  founded  by  imperial  decree  of  March  1, 
1886,  includes  the  two  institutions  formerly  known 
as  the  Tokyo  university  (TOkyO  Daigaku)  and  the 
Imperial  college  of  engineering  (Kobu-Daigakko), 
these  institutions  liaving  ceased  to  exi^^t.  The 
university  comprises  five  colleges,  each  with  its 
own  director;  and  at  its  head  is  the  president, 
Hiromoto  Watanabe.  The  secretary  is  Kiuichiro 
Nagai.  The  directors  of  the  different  colleges 
are :  College  of  law  (HOka-Daigaku),  the  presi- 
dent (ex  officio) ;  College  of  medicine  (Ika-Daiga- 
ku).  Prof.  Hiizu  Miyake  ;  College  of  engineering 
(KOka-Daigaku),  (acting)  Prof.  Dairoku  Kikuchi, 
M.A.  (Cantab.);  College  of  literature  (Bunka- 
Daigaku),  Prof.  Masakazu  Toyama :  College  of 
science  (Rika-Daigaku),  Prof.  Dairoku  Kikuchi, 
M.A.  (Cantab.).  All  commimications  to  the  Im- 
perial university,  whether  on  its  own  behalf  or  as 
the  representative  of  the  two  above-mentioned 
institutions  now  defunct,  should  be  addressed  to 
the  president ;  communications  to  the  colleges,  to 
the  director  of  each  college. 

—  Dr.  Charles  Upham  Shepard,  well  known  for 
his  collections  in  mineralogy,  died  at  Charleston, 
May  1.  For  a  considerable  portion  of  his  life  he 
was  identified  with  the  South  Carolina  medical 
college,  and  aided  greatly  in  giving  that  institution 
an  hoi^orable  standing;.  He  was  also  connected 
with  Amherst  college  :  and  to  tliis  college  he  gave 
his  vast  collection  of  minerals,  wliirh  was  un- 
fortunately destroyed  in  1880. 

—  A  note  from  Dr.  Hyde  of  Honolulu,  to  the 
Missionary  herald  for  June,  rejXJrts  that  "  news 
has  just  come  that  on  March  6  the  lK)ttom  fell  out 
of  tlie  volcano,  an<i  tliat  Kilauea  is  now  only  a 
black  hole  in  tlie  ground  ;  no  lava,  no  fire,  to  be 
seen.  But  such  phenomena  have  been  seen  be- 
fore ;  and  the  wonderful  crater  may  fill  up  again, 
and  be  active  once  more.  There  were  forty-nine 
earthciuakes  on  the  Island  of  Hawaii  at  tlie  time, 
and  prolwibly  some  new  vent  opene<l  for  the  sul>- 
terranean  fires." 

—  Tlie  house  committee  on  commerce  has  re- 
ported favorably  the  bill  providing  for  an  ex|)ert 
commission  to  visit  Mexico,  Brazil,  Cuba,  and  the 
Central  American  states  for  the  puriK>se  of  inves- 
tigating the  merits  of  the  methcxis  pursued   by 


Drs.  Frelre  and  Carmona  for  the  pfemtioii  of  : 
yellow-fever  by  inoculation.  In  their  report  tki 
committee  say,  *'  Dr.  Carmona  states,  that  in  om 
series  of  observations  during  the  prevdknoe  of 
yellow-fever,  of  three  hundred  and  eighty  penon 
protected  by  inoculation,  less  than  three  per  cent 
contracted  the  disease  ;  while  undo*  the  Bamecir- 
cum<»tances,  of  one  hundred  and  seventy-five  po^ 
sons  not  inoculated,  thirty -two  per  cent  w» 
seized  with  it.  He  also  states  that  seventy-ox 
inoculated  soldiers  marching  from  Vera  Crux  to 
Acayncan  were  joined  by  a  soldier  who  had  not 
been  inoculated.  Upon  their  arrival  at  the  latter 
place,  the  unprotected  soldier  was  seized  with 
yellow  -  fever,  and  died,  while  no  case  of  the 
disease  occurred  among  his  seventy-six  comradn. 
Other  facts  of  a  similar  character  are  related  b^ 
Drs.  Carmona  and  Freire,  which  certainly  tcad 
very  strongly  to  show  the  success  of  this  preren- 
tive  treatment.  It  is  therefore  important  that 
further  scientific  observations  and  experimenti 
should  be  instituted  in  order  to  establish  beyond 
controversy  the  facts  relating  to  this  subject,  lo 
vital  to  the  interests  of  sanitary  science,  com- 
merce, and  humanity.** 

—  Tlie  following  assignments  have  been  made 
in  the  topographical  department  of  the  geological 
survey  :  Mr.  Mark  Kerr  is  in  Oregon ;  Prof.  A. 
H.  Thompson  is  in  charge  of  the  western  diviaioo, 
with  headquarters  at  San  Francisco ;  Mr.  Ben- 
shaw  will  be  sent  to  Kansas  and  Missouri  this 
week ;  and  Mr.  Richard  Goode  will  go  to  Tezv. 

—  Tlie  announcement  of  the  death  of  Von 
Ranke  was  succeedeii  by  tliat  of  George  Waitz, 
one  of  his  most  painstaking  and  industrious  ya-  j 
pils.  Professor  Waitz  was  born  at  Flenslwrg  in 
1813.  He  became  i)rofessor  of  history  at  the  Uni- 
versity of  Kiel  in  1842,  in  1848  he  was  a  mem- 
l)er  of  the  Frankfort  assembly,  and  in  1849  he 
was  calleil  to  Gottingen.  Waitz  succeeded  Pertt 
ase<litor  of  the  *  Monumenta  Germaniae  historica.' 
and  in  connection  with  this  work  he  lias  achieved 

a  consiuerable  reputation.  His  most  important 
writings  are,  *  Deutsche  verfassungs-geschichte' 
(2d  ed.,  IS&'h  4  vols.),  Schleswig-Holstein  ge 
scliichte'  (I80I-54,  2  vols.),  *GrundzUge  der 
politik'  (1862),  and  *  Die  formeln  der  deutschen 
konigs-  mid  der  romischen  kaiserkronung  vom  10 
bis  zum  10  jalirhundert.'  Of  late  years  Profeflsoc 
Waitz  has  resided  in  Berlin. 

—  Pending  the  action  of  the  appropriation  com- 
mittee, no  instructions  can  \ye  issued  by  the  coast 
survey  to  continue  work  after  June  30.  As  soon 
as  the  appropriations  are  available,  preparations 
will  be  made  to  organize  parties  for  field-work 
after  Julv  1. 
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Xlettees  to  the  editor. 


|B*  M,   Bache  ha»  been  ordered  by  the 

^ey  to  Cfmlimie  the  tojKD^aphical  work 

tiih-east  shore  of  Staten   Island,  and  on 

side  of    Rariiim  Bay  towards  Sandy 

r.  F.  W.  Perkins  is  daily  expects  from 

ations  on  the  coast  of  Louisiana. 

I  <fe  Klasing  <  Leipzig)  have  liegun  the 
bn,  in   twelve  monthly  parte,  of  a  new 
Andree's  ^AHgemeiuer  handatlas/     It 
in  a  hundred  and  twenty  maps. 

following  works  of  interest  to  scientiflc 
ibave  been  lately  announced  :  '  Elarthquakes 
her  earth  movements,'  by  John  Milne  (New 
Appltion) :  '  A  mnnual  of  mechanics/  by 
[Gordon  {New  York,  Appk'ton)[  a  work  on 
nr  question  in  America,  by  ProfesBor  Ely 
■fk,  CroMv/f) ;  *  Photo-engraving  prooenaes/ 
Wt  W.  Leslie  (New  York,  Fiwhg  dt  Lang)t 
low  of  water  through  pipes  and  open  con- 
ind  from  weire  and  orificet"/  hy  IL  Smith, 
london,  Trdbner);  *The  world  as  will  arid 
rols.  ii.  and  iii,,  by  A,  Schopenhauer,  tr.  by 
Haldane  and  J.  Kemp  (London,  Trubiier)', 
ndian  empire  :  its  history,  people*  and  prod- 
ly  W.  W.  Hunter  (London,  Trrtbner), 

MLE 

HDiMf«ntt  are  reqvevttd  t&  bt  a*  brit/  at  pOMible.  The 
■■Ki  t$  in  att  cetir«  retjuirtd  as  proof  of  good  fatth. 

■  A  national  toolo^csA  garden. 
ml  tin  net  of  incorporation  was  passed,  efitdb- 
a  jcck^lof^icat  iociety  in  Washington  ;  btlt  dur- 
last  sixteeo  years  little  or  nothing  has  been 
twards  carrying  out  what  the  charter  of  this 
provides  for^  or  taking  any  steps  in  the 
>n  of  patting  into  effect  the  chief  objects  Bucb 
uiization  would  have  in  view, 
learn  from  Science  (vii.  No.  160)  that  the 
spirited  and  venerable  c^Libiter  of  auiinalst 
T,  Baraum,  now  comes  forward  and  says, 
'  congress  will  grant  hitn  thirty  acres  of  the 
Led  flats  on  the  Washington  side  of  the 
ic  ^ver,  he  will  expend  the  generous  sum  of 
ndred  tbousaad  dollars  in  starting  a  national 
Cftl  garden. 

,  the  eastern  exrtension  of  these  flats  is  not  far 
he  Smithsonian  grounds,  and,  taking  every 
Ise  into  consideratioQ,  there  is  probably  not  a 
site  in  this  country  for  thi«  particular  pnr- 
Tbe  incalculable  advuntageij  that  would  be 
^come  of  such  an  eHtahlifihment  can  be  easily 
Eated  ;  and  it  is  only  to  tie  hoped  that  at  an 
ky  congress  will  take  Mr.  Bamum'S  proposi- 
to  favorable  consideration. 

institutions  in  any  country  alFord  better 
lonal  advantages  than  a  large,  well-kept,  and 
anaged  zoological  garden.  No  better  proof 
I  be  brought  forward  than  the  report  of 
\  Sclater,  F.R.S.,  secretary  of  the  Zoological 
"  London,  for  the  year  ending  1885.  Mr. 
lis  us  that  daring  the  year  quoted,  659,896 
dted  the  gardens,  and  that  the  receipts  of 


the  society  amounted  to  the  extraordinary  sum  of 
£25,800  lOs  Id  ;  while  dunng  the  previous  year 
745,460  persons  visited  the  gardens,  and  tbe  receipts 
were  proportionately  greater  ;  in  fact»  £3^129  more. 

Many  of  the  larger  animals  in  this  comjtry  are 
now  rapidly  disappearing  from  off  the  face  of  the 
earth,  — ^ notably  the  bison,  the  elk,  and  moose, — while 
numbers  of  the  smaller  representatives  of  our 
splendid  mammalian  and  avi-fauna  are  unfamiliar 
to  the  eyes  of  the  vast  majority  of  the  people  of 
this  country,  from  the  simple  fact  that  we  are  so 
poor  in  institutions  where  the  living  specimena  oan 
be  put  on  exhibition. 

Mr,  F.  W.  True,  curator  of  the  department  of 
mammals  in  the  Smithsonian  institution*  points  out 
in  Seietice  <vii.  No.  171)  another  deplorable  nefcleci, 
which  unfortunateiy  we  are  likewise  guilty  of,  and 
which  the  establishment  of  a  zoological  society  in 
Washington  would  do  much  towards  rectifying. 
With  the  disappearance  of  our  larger  animals  and 
other  vertebrates,  the  opportunities  are  forever  ba- 
iD(;  placed  beyond  our  reach,  to  intimately  know 
about  the  anatomi«^al  structure  of  these  very  forms. 
In  regard  to  this,  anatomists  are  too  apt  to  say  some- 
thing  like  this  :  ^*  Oh,  yes  !  a  prairie  dog  ;  no  doubt 
its  organizatioQ  is  very  much  like  the  squirrel's,  and 
will  not  repay  exhaustive  examination.^'  Now,  I 
say  that  these  related  and  interrelated  types  are  tbe 
very  oDes  that  will  repay  the  most  exhaustive  re- 
search. 

A  competent  prosector  attached  to  our  zoological 
garden  —  one  who  combined  the  qualities  of  an 
artist^  an  author,  and  a  general  anatomist  —  wouM 
soon  demonstrate  the  high  importance  of  hia  work, 
and  contribute  the  most  efficient  aid  to  animal  tax- 
onomy. The  brilliant  productions  of  Garrod  and 
Forbes,  in  the  Proceedings  of  the  Zoological  society 
of  London,  speak  volumes  in  favor  of  this  advan- 
tage, 

A  share  of  tbe  pecuniary  receipts  thut  woultl  ac- 
crue from  such  au  establi&bment  cotild  be  set  aside 
to  meet  the  expenses  following  tbe  publication  of 
handsomely  illustrated  memoirs,  giving  large  colored 
plates  of  tbe  rarer  acquisitions  to  tbe  gardens,  and 
the  investieations  of  the  prosector  into  the  structure 
of  such  animals  as  died  from  time  to  time,  and  thus 
fell  into  his  hands.  We  have  long  felt,  in  this  coun- 
try, the  need  of  Just  some  such  standard  publication 
as  the  excellently  conduct/e<l  Proceedings  of  the 
Zoological  society  of  Loudon  ;  and  ihi%  would  cer- 
tainly be  realized,  and  follow  as  one  of  the  natural 
results  pending  tbe  establishment  of  our  national 
zoological  garden.  R.  W.  SmTFXLDT. 

Fort  Wtngate,  N.  Mez.,  May  20. 


Scent-orgaos  in  some  bombjcid  moths. 

At  inlervak  during  the  past  year  or  two,  isolated 
observations  have  befen  made  of  peculiar  filamentary 
processes  protruding  from  tbe  abdomen  of  the  male 
of  some  of  our  common  bombycids,  Leucarctia 
acraea  and  Scepsis  fulvicollis  being  the  observed 
species.  Not  long  since,  I  described  a  peculiar 
abdominal  character  in  the  male  of  Cosmosoma 
ompbale  ;  and  the  recent  capture  and  examination 
of  specimens  of  Leucarctia  acraea  has  enabled  me 
to  add  something  to  the  knowledge  of  the  structure 
in  that  species.  Between  the  seventh  and  eighth 
ventral  segments  is  a  narrow  opening,  entirely  in- 
visible in  the  dried  insect,  but  readily  discerned  on  a 
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•Kffht  ig/nman  of  tlie  abdomen  in  tbe  f rath  tpeeinion. 
Tbk  oponing  oztondt  back  aboat  an  cigbtb  of  an 
inob,  and.  on  beinff  oarafnlly  pried  open,  abows  two 
doiely  folded  tnfte  of  fine  btookieb  bair.  Preeinre 
npon  the  abdomen  will  generaHy  force  oat  these 
tofts,  and,  if  rightly  applied,  will  result  in  the 
extension  of  two  orange  tentacle  like  stmctores. 
fnlly  half  an  inch  in  length,  united  at  the  base,  and 
spreading  backward  and  ootwardly  in  a  gentle  cnrre. 
The  tofts  of  hair  diminish  as  the  tentacles  are  ex- 
tended, the  indiTidoal  hairs  oconpying  small  bat  dis- 
tinct papillae  on  the  sides,  antil,  when  folly  extended, 
they  are  CTenly  distriboted  aroond  them,  and  no 
trace  of  the  brosh-Kke  toft  remains.  If  the  press- 
ore  be  removed,  the  tentadee  contract,  the  hairs 
again  forming  a  toft 

Specimens  of  Fyrriiarctia  Isabella,  when  cloeely 
examined,  showed  a  similar  abdominal  stroctore ; 
bot  here  tiiere  were  foor  tofts  extended  instead  of 
two,  and  in  color  they  were  snow-white.  Properly 
applied  pressore  resolted  in  the  inflation,  first,  of  two 
basal  sacs,  which,  when  folly  dilated,  could  be  com- 
pared to  nothing  better  than  the  ends  of  two  thombs 
pointing  in  opposite  directions,  tiie  hairs  of  two  of 
tbe  tofts  arranged  rather  densely  on  the  conyex 
ooter  sorface.  From  the  middle  of  the  lower  edge 
of  these  sacs  there  extended  two  tentacfes  similar  to 
those  in  acraea,  hot  not  so  long ;  and  instead  of 
being  erenly  ckibbed  with  hair,  in  this  species  the 
lower  portion  only  has  the  papillae  and  hairy  sor- 
face. The  sacs  aod  tentacles  here  are  whitish,  in- 
stead of  orange,  as  in  acraea.  The  processes  of  the 
latter  species  hare  a  most  remarkaole  resemblance 
to  the  tentacles  of  the  larra  of  the  common  Papilio 
asterias,  botb  in  color  and  in  shape.  In  both  species 
an  intense  odor,  somewhat  like  tbe  smell  of  laud- 


D,  is  apparent  when  first  the  tentacles  are  ex- 
posed ;  ana  there  is  no  reasonable  doobt  bot  that 
they  are  odor-glands,  thoogh  exactly  what  porpose 
theT  serve  is  not  so  clear.  In  closely  allied  species 
no  trace  of  this  stroctore  has  been  detected.  Several 
fresh  specimens  of  Arctia,  Spilosoma  vindnica,  and 
Hyphantria  textor  showed  no  trace  of  it ;  and  no 
dry  specimens  of  any  other  species  thus  far  ex- 
amined have  a  similar  structure. 

John  B.  Smiths 

Assistant  curator, 
n.  8.  Dfttiooal  museum. 
'WashiDgtoa,  D.C.,  May  24. 


Muacles  of  the   hind-limb  of   Cheiromelea 
torquatua. 

I  desire  to  place  on  record  some  observations  I  have 
recently  made  on  the  muscles  of  the  hind-limb  of 
Cheiromeles  torquatus.  This  bat  is  one  of  the  most 
interesting  of  the  Cheiroptera.  It  is  to  a  great  ex- 
tent arboreal  in  its  habits.  The  wings  are  small,  the 
body  heavy  and  uncouth,  and  the  wing-membranes 
are  so  arranged  as  to  accommodate  the  young  within 
a  pouch  on  the  back  instead  of  on  the  front  of  the 
chest,  as  is  the  case  in  most  of  the  bats.  As  a  con- 
sequence, I  expected  to  find  in  the  musculature  of 
the  hind- limbs  structures  recalling  those  of  other 
orders  of  mammals  rather  than  tiiose  of  the  bats 
generally.  In  the  main  these  anticipations  liave 
been  met.  It  has  always  been  supposed  that  the 
popliteus,  the  biceps,  the  soleus,  and  plantaris 
muscles  are  absent  in  the  bats.  It  is  true  that  Mac- 
alister  finds  in  Vampyrops  a  few  oblique  fibres  '  like 


a  rodimental  popUteos,'  and 
small  fascicle  in  Plaropoa  aa  Uoepa^  tat  wiA  fi 
exceptiooa.  as  ICaoalistar  says.  **  there  is  no  trx 
biceps,  popliteos,  sdeoa.  or  ptantaris  in  aay."  Tl 
is  no  doobt  that  the  popliteos,  the  biceps,  and 
plantaris  are  present  in  Cheiromelea.  The  soln 
the  only  one  of  the  abeenteee  which  is  nnaceoai 
for. 

The  maintenance  of  this  groop  of  mosdes  in  a 
which  is  specialised  for  a  teree-life,  and  seometil 
the  tronk  after  a  fashion  moeh  like  that  of  Ptsra 
Boggests  the  oonclnaion  that  the  maades  namtd 
cepting  the  soleus)  are  essential  to  the  simpkit 
pression  of  a  tme  act  of  walking.  They  are  sb 
m  the  volant  bats,  since  they  are  of  no  nss  in  Iq 
bot  thev  at  once  re-appear  when  the  limbs  ani 
for  walking,  or  for  the  movements  wludi  ars  an 
to  this  act.  The  assomption  here  taken  that  Gb 
males  is  a  tme  bat,  which  haH  been  specially  mod 
from  the  typical  bat,  is,  I  beliere,  teimble,  aad  i 
not  be  here  diicnssed.  Occasion  will  be  taken  ii 
time  to  present  aig:oments  to  sostain  it.  I  wil 
content  now  to  record  the  existence  of  the  mu 
named,  and  to  give  brief  deacriptions  of  thsm. 

The  poplitens  is  a  well-deflned  moscle  which  sii| 
overlies  tiie  origin  of  tbe  tibialis  porticos.    It 
not  create  an  obliqne  line  on  tbe  tibia,  whiek 
characteristic  of  the  moscle  in  the  mammals 
orally. 

The  plantaris  is  a  conspicnoos  moeds,  and  is  li 
and  heavier  than  is  the  gastrocnemius.  It  is  dki 
from  the  gastrocnemius  its  entire  length.  The» 
passes  down  to  the  sole  of  the  foot,  where  it  is 
tinuoos  with  the  plantar  fascia.  Traction  on 
moscle  flexes  and  abducts  the  foot. 

A  single  mnscnlar  mass  attached  to  the  isd 
represents  the  semi-membranosoa  and  the  \k 
The  biceps  becomes  free  at  the  upper  foorth  d 
thigh,  and  is  inserted  into  the  head  of  the  fibola. 

The  moscle  which  represents  the  tibialis  pos 
and  flexor  longos  digitorom  arises  from  the  u 
part  of  both  the  tibia  and  the  fibula.  It  ren 
fleshy  until  it  reaches  the  neighborhood  of  the  ta 
when  two  distinct  tendons  appear.  One  of  t 
may  be  said  to  represent  the  flexor  longus  digito: 
It  passes  superficially  over  the  ankle,  and  is 
on  the  plantar  surface.  Traction  on  the  tendoi 
ducte  the  foot,  but  does  not  fiex  the  toes, 
tendon  of  the  tibialis  anticus  is  lost  on  the  ta 
Traction  on  this  muscle  exerts  no  apparent  infin 
on  the  movements  of  the  tarsus. 

Habrisoit  Ai 
Philadelphia.  May  85. 

Double  viaion. 

In  your  issue  of  May  14,  p.  440,  Mr.  Kelle 
scribes  some  phenomena  of  binocular  vision, 
asks  an  explanation.  It  would  be  impossible 
this  in  a  short  communication,  but  he  will  fio 
subject  explained  in  any  work  on  binocular  v 
Perhaps  the  most  accessible  to  him  is  my  own 
volume,  entitled  'Sight'  (International  scie 
series,  vol.  xxxi.).  For  explanation  of  phs 
images,  I  would  refer  him  to  tiie  chapters  on  *  S 
and  double  images,'  and  on  '  Superposition  o 
temal  images,*  and  especially  to  the  diagram  * 
116 ;  and  for  explanation  of  inequalities  of  sn 
of  such  images,  to  p.  141  and  preceding  pages. 

Joseph  LiO 

Berkeley,  Cal..  May  94. 


FRIDAY.  JUNE  4,  188«. 


^iV  hWDIAN  SNAKE-DANCE.' 

Tre  worsliip  of  the  aerpent  haa  heen  su  rliieely 
\  connect*^  with  the  niythologic  systems  of  90 
numy  i»rimitive  jjeuples,  and  has  exerciser!  8«> 
large  an  influence  on  religlont  that  any  facts  betir- 
in^  on  the  gnhject  must  Ix^  of  inU>r^4st.  It  has 
eren  he<ni  sfiid  that  thi;^  fonn  of  worship  was 
more  widely  and  universally  distributed  than  any 
other.  In  Egj-ptr  at  the  dawn  of  history,  serpent- 
worship  ha^:!  already  assumed  the  hii^heet  impor- 
tance. Among  the  PhoeDkiane  and  in  ancient 
Persia  the  serpent  was  wor8hip|>ed  as  an  evil 
deity,  and  also  at  a  later  period  anionic  the  rii.'r- 
man  tribes  of  the  north ;  and  the  some  myth  may 
be  tntce<i  in  a  modiBed  form  in  the  lejycendary 
hiaU>ry  of  the  Greeks  and  Romans.  Among  the 
Hebrews  there  existed  a  strong  tendency  to  this 
form  of  worship, — a  tendency  which,  though 
fepeatedly  crushed  out  by  the  hand  of  jM-iwer,  as 
often  re-assert'cd  itself;  and  so  lat^  ns  eight  hun- 
dred years  after  Moses  it  was  prevalent  in  one  of 
it«  gro«;««e3t  foroiH,  for  we  read  in  2  Kings  xviii.  4^ 
*•  He  removed  the  high  places,  and  brake  the 
itnag»*».  and  cut  down  the  groves,  and  brake  in 
pieces  the  brazen  serpent  that  Moses  had  made  : 
for  unto  those  days  the  children  of  Israel  did  Inim 
tiijcense  to  it."  With  the  Chinese  the  serjieitt  is  a 
••  Bjrmholic  monster,  dwelling  in  Kpring  above  the 
olotids  to  give  rain»  and  in  autumn  under  the 
wst»*r*i,**  It  is  in  this  connection,  i.e.,  in  conne<s 
lion  with  rain,  that  the  performance  tlmt  I  am 
about  to  describes  CHvnrr«'d»  In  India  the  siT^ent 
irns  reganiwl  as  the  great  evil  spirit,  and  KriHhna  is 
rrpresented  ns  crushing  its  head  l>eneath  his  Iieeh 
To  come  nearer  home,  the  myth  was  very 
%videly  distrihutecJ  imiong  the  North  American 
tribes  at  the  time  of  the  discovery,  in  mimy  of 
them  in  the  form  of  pure  ancestor-worship,  but 
ixi  others  not  so  connected.  It  was  common 
among  the  mound-builders,  as  is  shown  by  the 
Eitimbf^  of  mounds  of  the  serpent-form  still  ex- 
ling,  anrl  by  the  prevalence,  in  mound  relict,  of 
or  less  conventionalized  representations  of 

he  rattlesnake.     A  recent  rejK>rt  of  the  bureau 

of  ethnology  contains  illustrations  of  a  numlipr  of 

aheU-^orgets,  describe<l  an<l  figured  by  Mr*  W,  H, 

HoUnoa*  wJiich  are  engrave<l  to  represent  snakes. 

Nowhere.  I   think,  was   the   influence   of   tliia 

*  lt4MMl  before  tb«  W cabinet oq  «Dthropolt>glo»l  loctotx* 


myth  more  pronounced  than  in  ancient  Mexico ; 
and  nowhere,  I  may  add,  is  it  more  involved  or 
ita  meaning  more  obsciirt^  As  the  tendency  of 
modern  investigation  is  to  show  the  existence  of 
a  remarkable  similarity  hjetween  the  ancient  Mexi- 
can civilization  and  the  pueblo  system  of  our  own 
south-western  territories,  any  facta  in  regard  to 
serpent  -  worship  among  the  latter  must  he  of 
eSfWH'iaJ  int^TPst, 

During  the  early  part  of  the  past  fleld -season 
we  were  engaged  in  the  investigation  of  some 
ruins  near  the  Moki  Pueblos,  and  were  so  for- 
tunate as  to  lie  in  that  neighborhood  at  the  time 
of  the  *  snake-dance  *  of  tht>ee  Indians.  We  wit- 
neaped  this  interesting  performance  twice,  —  once 
at  Mashongnavi,  one  of  the  middle  tow^ns  of  the 
Moki  confederacy,  on  the  16tli  of  August ;  and 
again  on  the  next  day  at  Wolpi.  one  of  the  east- 
em  towns.  The  two  dances  are  essentially  the 
same*  the  only  ditference  being  in  the  greater 
numl>er  of  f>prformer8  at  Wolpf,  and  in  the  paint- 
ing c)f  the  iMMiy.  1  have  selei^ted  the  Mashongnavi 
dance  for  dewxiption,  tx»cau8e  it  has  never  been 
described,  and  had  never,  to  my  knowledge,  been 
seen  by  whiter  before  our  visit  ;  while  that  of 
Wolpi  h»s  been  witnessefl  by  many  interested 
persons,  several  of  whom  have  published,  or  are 
about  to  |nilill<*b,  their  accoimts, 

iXiring  several  days»  before  the  date  fixed  for 
the  dance,  we  fre^juently  met  parties  of  Indians 
hunting  for  snakes.  The  men  were  perfectly 
naked,  with  tlie  exception  of  the  hrc^ech -clothe 
and  each  one  carried  a  long  re<i  hmkskin  hag  to 
contain  the  reptiles,  and  a  feather  wand^  de- 
scriliefl  hiter  on.  As  the  dance  occun  in  AugiMti 
w^hen  the  temiierature  during  the  middle  of  the 
day  is  alnmst  unbearable  to  a  white  man,  the  airy 
costume  of  the  hunters  is  a  decided  advantage  to 
them.     Several  hunters  carried  forked  sticks. 

The  snake-hunting  occupies  four  days,  one  day 
being  devoted  to  each  of  the  cardinal  points  of  the 
compass.  There  is  said  to  be  also  a  supplementary 
sesirch  on  the  last  day*  in  order  to  capture  any 
snakes  that  may  have  been  overlooked  previously. 
About  noon  of  each  day  groups  of  hunters  visited 
the  several  springs  lying  in  that  day's  section,  in 
onler  to  bathe  and  rest  themselves,  and  to  deposit 
In  crevices  in  the  rocky  wall  of  the  spring  or 
reservoir  a  6rt/»o,  or  prayer-stick,  —  n  small  round 
piece  of  wood  half  an  inch  or  leas  in  diameter  and 
three  or  four  inches  long,  generally  painted  in 
green  and  white,  and  with  a  feather  from  the 
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yl^i     «««    •  >**  ,**^  #41MWJHK   ••W*J'-»         ^*    »^»»»    •*• 

iliif  Ifiy  0*»i  <l«y  <»w*  'l-'i^^^iHl  Ml  •/*  *^<»/-»  w***- 
iviKiljf  iiM#««i  ill  «  yrMij/  '/I  t*!***      7>i*^  ^M¥/aM, 

III.  Nil    IIm     lf«4»JilM    <«JI    tlif9f».HWM.    w«^t-    tJfl^W- 

III  vfrlilili  Ih  IiniiwmIjmI  hM  iUf  ttU^UMH  Milt  rivil 
IimnIimim  Iff  lliii  lfll«t>  'Iftii'y  Hffi-  f/f  vMrioiui  «Ji- 
iiii>iiHliiiiH  Tlfirtui  ini'iiiliMiiil  hi'ri'  ur*'  itUfiit  iwiti- 
Iv  lhi>  fiii<l  liifiK  liy  li%i<Ui'  III  wiflllf.  mimI  iimii*  fiMd 
IiImIi  MiwI  iif  IIm'mi  Aim«  hiivi'  h  nH^,hi\y  i'li*vniMl 
ilfiM,  III  filiil  fill  III,  IH  I  ii|i.vlnK  II  111  I  If*  li-Mi  iliHii  oni*- 

IihU  i«f  lIlM  Mlilllint  MINItlt,  |ir|t|M«lllll>  lllf  IMllllll  flld. 

iiii  lltlii  |«lnlliiiiii  lliii  «»niiii«ii  iiiiil  iilliiT  N|NH'(4ti(»ni 
MniiiI  iltiiliiii  llin  |M*iriiiiiiiiiii'iMir  lliiNM*  ilMw  wlilrh 

lllli^    HIM  lltlimml  IllHlllllWI.    TIlKli' wi*ri*  H  ll1lllllN*r 

ol  tmiiiii  iiiiMi  H  liii  Hiii'iiii'it  <ii  iiiiiliitlliiH  tlii*lr  hiHiil- 
«|iiiii|viM  iliiiliiiv  Ihii  iNiilml  of  |iift|inriilUiii,  llviiiK 
IM  lliii  tiiNi  itiiHiii|> ,  ii^njil  wliiMi  mil  lilt  A  hunt. 
V\\%*\  imuiilU  mMU^iI  iiiit  iliiiliiH  llit«  f«»n«it«iitn. 
AimiHl  \\\\\\  iliii  ^hHimin  |>niii|iliriiirtlln  U^fiiiv  iiioit- 
li«miM,  M\\\  ivhiiMtMl  l«i  Hit|i|H«t  «ti   rmtNiin|{  n  Hulo 

U^t>^V  MIM«l«i«^  W         M  %\\W  of  out   \  Inlln.  iMI  lIlO  «lliy 

lvl\^v  tl\o  tUiui'  \\i>  lotnitl  llir  lliHM  of  Ibo  &*im 
Miv\m  wMl\  lmtki>Wiii  M«'kH.  mMiio  oii\)«ly.  ii|li««rti 
«%^M<^i)\u\t.  ii))iiW««  \^\\  \\w  \^\\\V  oi  (ho  Hiu-ikt^ 
>«^)V^\  M  4n  «N«tHAt\tisl  i»  ihi^v  Ui|;v  iv«iIIh*iii\aiv 
\^^M^.U  \u\>«1inI  \m»  j*  nliKht  UnI  »^t  xiiul  *n\  I  he 
^\«i  t.'j|«  h  x^^MM^J  ImiI  a  mi\aII  ts^lo  )«>^Wn 
iX«Nv.|^X  iJs    Km«^««     ihixHulx   ul»K*'.   tht'   ix»|mW* 

»NM»*s<  K    ^vA'wiwx)       n».\^-  Kn^^v^  >*<*^v  %K>^>i  l*> 

^ \v    I ^N-^  'WW* * ■     •  * M  k vwy^* i . *N      *,>•,■   x -,>!'. VnjCV*   r.>rr 

"^•*    «  •%>•*    ■ '   >»    V^i.?uv    -Vxii     x^^>.•\n^.'>     **     .  S? 

«**  <V  ww-v  •  i.»  iS  \.S'N^  *♦•  •  ■.  -^  .\  :** 
■WM^.^  •k  %  ««B*  '  VT»*  M  iN  Hx\  •  1  »  «  »  ■-••«x'»l'.  1 
«N«^  ^     K'      •■•iS    »      "•!«*  '      .'^'     *  *» *    -v*  •      \     .H- 
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fafack.  and  wki 
<leKrribe  the  dctii 
•o^:aIled  mltar  cv  ito  ciuttHM.tion.Mth 
alfv^r  w«a  k»e>«Ti  Uiruairii  the  able  dm 
of  Dr.  lUttbewv  aod  Col.  Jaoaes  StervoM 
Dfjl  think  Uie  nakea  appear  in  thiseiA 
iniiiMf«liatelT  before  the  dance. 

We  reached  the  \  fllage  of  MashongniT 
after  four  o^clock  in  the  aftemooD  of 
iw^nteil  dajp  and  found  that  piepanti 
lieen  made  to  hold  the  dance  in  the  mkU 
—  an  obloni^  space  measuring  about  a 
and  fifty  feet  by  thirtj*  or  thirty -five,  la 
all  around  by  houaeB,  with  the  exoeptia 
narrow  paafiai^wayB  at  the  south  end  aa 
kinta,  and  a  lartce  paaaage  on  the  nocifc 
however,  was  not  used  in  this  ceranoai 
a  |iart  of  the  available  space  of  the  oc 
iililiziHl.  The  court  had  been  swept  dt 
niMir  the  middle,  close  up  to  the  boiaa 
wiwtem  aide,  a  small  conical  hot  oooar 
in^H'n  ixvttonwood  boufrhs  had  been  flreci 
dianu^er  of  the  hut,  on  the  gxoand.  wi 
f«vt  :  and  the  tops  of  the  hicbert  hra»i 
iirtHi  aU^t  thirteen  feet  fr\-4n  the  zrxst 
\\h^  in»klt^  heii^c  was  pn^tebtj  c^if?  i 
i>n  th«^  east  side,  dash  wnh  the  cr.mai 
oivniiv:  aKxit  two  f<««  az>i  a  '^«-'^  «os 
enxi  with  a  pwop  of  bQiSa#.--ejd«.  smvc 
\  l:ttk  Srforp  £x^  o\"ix-*  is?fr  ns  d 
iSc  szvakv  vxvt«Bae  ca^at*  xxr-r^ici  ae 
«xvciri^  ax  ih^f  «^6K£  *c»£  t  i  nn.     I^n 
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The  antelope  gems   were  the   Arst  to 

ir©  guided  to  their  present  location 

Oman.  '  The  snake  order  waa  iiisti- 

cnnmemorate  this  event, 
itume  of  the  anteloptea  was  much  more 
han  that  of  the  anake-men.  BJach  of  the 
irried  in  his  hand  a  sniall.  round*  T- 
Me  piainted  in  white  and  green*  the  top 
I  being  white.  Tlie  fore-arm  was  covered 
\e  cloth*     Around  the  waist  was  a  sanh 

embroidered  in  red  and  green  in  geo- 
^ttems ;  and  hanging  down  haifwajr  to 

waa  a  kilti  embroidered  in  the  eame 
I,  like  the  eash,  woven  of  cotton.  Each 
r,  both  the  antelopes  and  snakes,  wore 
Dore  Btringfi  of  shell  beads  around  his 
I,  suspended  from  them,  a  brill i»nt  haho- 
Wlien  the  performer  did  not  possess 
ell,  he  wore  in  its  place  a  small  circular 
bch  as  is  fumisheti  by  the  traders.  The 
id  upper  arms  were  deconited  in  pinkish- 
ft  with  the  conventional  snake  design, — 
line.  8usi*ended  from  the  Imck  of  the 
g  a  coyote-skin,  the  tail  of  which  just 
the  ground.  The  legs,  from  the  knee 
l&re  painted  with  the  clay  before  men- 
They  wore  anklets  of  red  and  green 
n  the  ankles  ;  and  the  feet,  in  Bome  cases 
\,  and  painted  with  clay,  in  others  were 
Fdinary  moccasons.  Tliere  seemed  to  lie 
IT  the  anteloj>e-men.  The  faces  of  all  the 
Ib  were  painted  black*  from  the  line  of 
li  down.  Both  parties  wore  a  small 
red  feathers  in  i\m  Imir, 
ake-men  wore  the  same  kind  of  beads 
p  aa  the  others.  The  painting  of  the 
jred  somewhat :  instead  of  the  scigzag 
had  triangular-shaiietl  blotches  of  pink- 
m  each  bretist,  and  on  the  upper  arms 
ahoulders.  On  tlie  upptr  arm  also*  on 
I,  they  W€>re  bracelets  of  bark,  painted 
Ibe  fore-arm  was  painted  with  clay.  The 
^f  the  same  style  aa  that  worn  by  the 
I  of  a  red  color.  Running  around  it 
ly  was  a  conventionalisted  drawing  of  a 
Hack  and  white.  At  the  knee  they  wore 
r  garter  in  use  by  all  the  Indians  of  this 
ad  attached  to  the  right  leg*  just  below 

was  a  rattle*  formed  of  a  tortoise-shell 
€hed  sheep  or  anteloi>e  hoofs,  which 
iDst  dismal  claTiking  j^nnid  w  henever  the 
loved  his  leg.  The  leg.  from  the  knee 
B  painted  with  clay  :  and  th«*  ft*et  were 
Doccasons  of  red  buckskin*  with  an  at- 
nge  at  the  top,  all  looking  very  new  and 
ihese  performers  also  wore  tbe  wolf-skin* 
der  of  the  dance,  or  high  priest,  carried 


a   buzzing-stick,  which  failed  to  work  properly, 
however*  and  w*as  soon  discarded. 

The  antelope-men*  some  ten  in  number^  came 
in  first.  They  entered  in  single  file*  and  marched 
armmd  four  times  in  an  irregular  circle,  approach- 
ing the  hut  from  the  north.  They  then  took  up 
their  positions  on  either  side  of  the  hut^  facing 
out.  The  snake-men,  al^JUt  fifteen  in  numl>er, 
then  entered  the  court*  marching  in  the  same  di- 
rection as  the  others  had.  As  they  passed  tlie 
hut,  they  scattered  some  sacred  n\eal*  and  stamped 
on  a  concealed  board  in  front  of  the  door.  This 
board  is  buried  in  the  ground,  immediately  in 
front  of  the  door  of  the  hut*  and  a  hollow  scooped 
out  under  the  middle  of  it.  Each  performeJ*,  as 
he  passefl,  scatters  some  sacred  meat  (which  is  a 
form  of  prayer),  and  stamps  on  this  lioard*  pro- 
ducing a  loud,  hollow  sound,  Tlie  object  is  to  call 
the  attention  of  the  gods  to  the  i&eal  of  the  perfonn- 
er,  that  he  may  be  properly  rewarded.  By  an- 
other vernion,  if  a  dancer  succeeds  in  breaking  this 
boartl,  which  is  nearly  two  inches  thick,  any  wish 
that  he  may  make  for  two  succeeding  years  will 
be  granted.  As  the  same  board  is  used  continu- 
ously until  it  wears  out,  it  must  be  occasionally 
broken.  It  is  possible,  however,  that  the  man 
who  gave  me  this  version  invented  it. 

After  thb  stamping  had  been  repeated  four 
times,  the  snake-men  formed  a  line*  facing  the 
antelojws*  and  alxjut  six  feet  distant  from  them. 
The  antelopes  then  commenced  a  low  chant,  in 
which  the  snake-men  joined,  OccaHionally  the 
measure  wan  changed  for  a  few^  moments,  and 
they  made  a  gesture  with  the  feather  wands  wldch 
each  man  carried  in  his  right  tiand.  The  chant 
was  kept  up  without  intermission  during  the  en- 
tire dance*  and  was  accompanied  by  a  jjeculiar 
rhythmical  swaying  motion  of  tbe  bi.>dy.  When 
the  feather-shaking  had  lieen  repeated  four  times, 
the  snake-men  broke  their  line,  and  grouped 
themselves  in  front  of  the  dix^r  of  the  luit.  A 
moment  later  the  group  parted,  and  one  of  the 
|)erformers  apjieared*  holding  m  his  mouth  a 
snake.  A  companion  (also  a  snake-man)  joined 
him*  pawaiug  his  left  arm  over  the  first  man*s 
shoulder  ;  and  the  pair  passed  around  on  the  line 
previously  pursued,  with  the  f>eculiar  step  which, 
for  want  of  a  better  name,  is  called  a  dance. 
The  companion  carried  in  his  right  hand  one  of 
the  feather  wands  before  referred  to,  consisting  of 
Iw^o  large  feathers  (said  to  be  those  of  the  wild 
turkey)  mounted  in  a  sliort  wcx^ien  handle,  with 
a  small  red  feather  dangling  from  the  end.  This 
wand  waa  constantly  and  very  skOfiiUy  used  by 
the  companion  to  dialract  the  attention  of  the 
snake  held  in  the  mouth  of  the  other,  and  to  keep 
its    head   for^^ard.     The    man    who  carried  the 
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simke  carried  nothing  in  his  hands.  I  have  been 
UAi\  that  the  men  who  took  this  i>art  kept  their 
eyes  tightly  clotjed  doi'iiig  the  whole  performance. 
Thi8,  however,  I  did  not  notice  myself,  though 
these  dancers  were  always  let!  tiaek  to  the  hut 
when  it  waa  desired  to  procure  tuore  snakes.  The 
snake  in  held  in  the  month  between  the  lip«.  not 
between  the  teeth  ;  and  tlie  month  is  tilled  with 
some  subfetance,  resemlding  meal  in  apite4y*ftnce, 
to  avoid  biting  the  snake  when  the  dancer  liecomes 
eiEcited.  When  a  snake  became  tmmanageable, 
the  dancer  dimply  0|^>ened  his  mouth,  letting  it 
fall  to  the  ground. 

Eaeh  of  the  couples  described  was  followed  by 
a  single  man  or  boy,  whose  duty  it  was  to  pick  up 
the  snakes  as  they  wt*re  drop|.ie^i.  These  also  cju"- 
ried  feather  wands.  I  shall  hereafter  refer  to 
tJiese  as  coUe<!tor8,  As  the  snakes  were  dropjXHi 
haphazard,  at  any  place,  and  at  any  time,  and  as 
they  manifested  a  lively  diajx>8ition  to  get  out  of 
the  way  as  soon  aii  p4jsaibh*,  the  position  wtis 
hanlly  a  Hin*v4ire. 

This  siJcoiid  figure  of  the  dance  occupied  about 
twenty  minutes  ;  though*  after  tl»e  first  round, 
the  order  became  somt'whiit  broken,  the  collectors 
l>eing  groujied  in  the  centre,  fmd  darling  here  and 
tliere  after  snakes,  while  the  dancers  pranee<J 
around  in  an  irregular  circle.  Each  jierformer,  as 
he  dropfjcd  his  snake,  w^as  led  tmck  to  the  hut  by 
the  companion  for  a  new  one  ;  and  this  continued 
until  the  suf)ply  w^as  exliauBte^l.  The  low  chant 
of  the  aj)teh»j)es,  the  dismal  though  rhythtiiical 
clank  of  the  torkiise-ahell  rattles,  the  peculiar 
motion  of  the  dancers,  the  breathleiis  attention  of 
the  B[»eotntfir8.  —  all  gave  this  part  of  the  per- 
formance a  weird  character. 

The  latter  (lart  of  the  figure,  when  the  snakes 
had  accumulated  in  the  hamlhi  of  the  collectors, 
and  the  dantvrs  IxMLuinie  excited,  was  very  inter- 
esting. One  of  the  collectors  had  a  dozen  or  more 
snakes  in  his  hands  and  arms.  When  the  number 
became  too  great  for  proper  man:igement,  part  of 
tliem  were  turnetl  over  to  the  antelopc-nien,  who 
remained  in  line  on  either  side  of  the  hut,  and 
were  held  in  their  hands  until  the  tinai  figure. 

The  final  Jigure  wiis  the  most  ex4*iting.  One  of 
the  performers,  going  a  little  to  one  side,  drew  in 
sacretJ  meal  a  circle  about  thirteen  feet  in  circum- 
ference. Two  ill  a  met  el's  at  riglit  angles  were 
drawn,  and  another  line  passing  obliquely  through 
their  in{erse<'tion,  reprt^enting  the  cardinal  points 
and  the  zenith  and  nadir.  The  latter  are  expresseil 
by  the  line  (Jrawn  from  north-west  to  south-east. 

Tlie  chant  Muddenly  cease<l,  and  all  those  hold- 
ing snakes  made  a  rush  for  this  cinie,  and  dropt»e<l 
them  into  it.  The  snakes  formed  a  writhing  mass, 
nearly  filling  the  circle  longitudinally,  and  about 


Buc  inches  in  height*  bo  nearly  an  could  b«  dil 
tinguished,  as  the  whole  figure  latttetl  but  ■  itm 
seconds.  Tlte  snake-men  then  literally  tkrrw 
themselves  into  the  circle.  Eiieli  ntsn  wamA  m 
many  of  the  reptiles  as  he  could,  ftnd  itta4f  tiff 
with  them  at  full  speed,  through  the  paaiage  \^ 
which  the  procession  had  entered,  and  ihramk 
the  other  o^jening  ;  and  the  public  part  of  I 
perfonnance  was  finished. 

The  snakes  thus  earned  off  were  taken  down  I 
the  fot»t  of  the  meea,  and  there  released.    On  k 
way  ba<*k  to  camp  we  met  several  parties 
Ing  from  the  performance  of  this  duty. 

The  object   of  this  part  of   the  ceremonyti 
nearly  as  could  lie  niatle  out  from  the  varioitfd 
scriptions  which  we  rec*eived,  was  this  ;  tlie « 
were  releafied  at  the  four  quarters  of  Uie  eartli 
order  that  they  might  find  a  raln-gnd  (whose  f Lira 
w  that  of  a  gigantic  fleri^nt),  wherever  he  nu'glil  I 
and  tell  him  of  the  honor  which  his  cliildnga  I 
done  him,  and  of  the  urgent  need  of  rain  j 
them.     This  is  symlxUize*!  in  the  circle  and 
lines  liefore  mentioned.     The  jmrt  of  the  heav 
from  which  rain  caine  indicated  the  region  whaTl 
the  go<i  was  at  the  time  that  he  received  the  l 
t*jige.     This  helps  aomewlial  U^  explain  t]M|^ 
ence,   we  might  almost  say  fondness, 
Moki  feels  for  the  snakes.    The  reteased  «ibI«*' 
act  not  only  as  messengers,  but   ahMf  as  amh 
sadors,  to  the  rain-god  ;  and  a  snake  whickl 
Ix-cD  well  treated  would  present  the  Moki's  pruyi 
much   more  forcibly  than    one    which   l»H4i 
roughly  hand  ltd. 

Snakes  of  all  varieties  procnrahlfi  were 
including  the  rattlesnake,  about  twenty  per  \ 
of  the  latter.  Many  of  them  were  numlied  i 
long  confinement  and  frequent  handling,  tht> 
when  given  a  chance  to  escape,  as  when  thevK 
dropped  on  the  ground,  they  showed  decided  ( 
of  life,  A  great  rivalry  is  said  t«  exist  an 
the  dancers  as  to  who  sliall  handle  the  liurgegf  i 
ftneat  rattlesnakes  :  but,  I  must  votdem.  I  failmlj 
see  it.  On  the  contrary,  there  seemed  to  be  a  ( 
erence  for  a  small,  thin  snake,  not  poiftonoua  { 
whip-snake,  I  think).  Several  of  the  dancers  In 
two  of  these  in  the  mouth,  and  one  man  eveu  I 
three.  When  a  man  happened  to  gi*t  a  ratd 
snake,  however,  he  did  not  seem  to  mind  it  muid 
though,  when  a  snake  of  thin  variety  was  drojif 
by  one  of  the  dancers,  the  collectors  did  not  uh 
any  great  eagerness  to  pick  it  up,  Hev<^  i 
these  rattlesnakes  were  in  a  very  ugly  mo*>i.  i 
when  dropped,  immediately  coiled  them^N 
sounding  their  rattlea,  and  showing  a  dispo&iti 
tfi  fight.  These  were  not  picked  up  quiclily,' 
the  others,  but  were  given  a  wide  berth  by  da 
and  coUectora  aUke.     One  of  the  elder  i 
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wtkor^  skilf  a1  or  more  rafili  than  the  others,  would 
tii^D  approac'h,  nnd  teftse  the  Bnako  with  his  wand 
until  it  stnick,  the  blow  l>ein|2:  rpceived  on  the 
feathers.     This  would  be  repeated  tantil  the  snaku 

^jiec-jtme  frighten e*i  and  attem|»te<l  to  esi^ajx*  :  but, 

^KKm  RH  it  uncoiled*  the  coUei-t-fir  would  seixe  it 

I  a  quirk  movement  of  the  hrmd  from  the  tail 

'  toward  the  head,  the  snake  being  graft jjed  by  the 
tieek.  This  inovemenl  is  aeeon»i>liBhed  with 
lij<htniiig-Uke  rapidity*  The  wand  m  retained  in 
the  blind  :  and  the  feathers,  during  the  operation, 
cxiver  the  snake'ft  hend.  After  the  »eis5ure,  how* 
cvrr,  it  BtM^meil  to  niake  little  ditTerence  bow  they 
held  the  snake,  holding  it  by  the  uintdle  or  tail  as 
often  a»  by  the  neck.  No  one  wa*  bitten  at  thia 
dauc^  ;  thoujajh  at  Wolpi,  the  next  day,  one  nf  the 
yotmg  performers,  a  boy  of  eight,  maile  the  ruunda 

jrith  a  rattle«snnke  fastt^ned  to  one  of  his  fingere, 
ring  the  final  scramble  1  lo«t  Mfi^hi  of  him,  and 
i  unable  to  discover  what  course  of  treatment 
lie  andrrwent,  or  whether  he  survived  or  not. 

One  of  !he  striking  acccseories  of  the  dance, 
are  the  groups  tyf  women  in  holiday  attire,  who 
[  along  the  walls  and  alon^^  the  niargin  <>f  the 
licing-8]jace,  holrlin^^  in  their  arms  large  trays 
«?iicre<i  meal,  which  I  bey  scatter  on  the  per- 
farmere  and  on  the  snakeft  as  ttiey  jmnK.  Tlie  boy 
who  WHS  bitten  at  Wolpi  waj*  almost  covered  with 
meal  by  tliene  women. 

At  the  tR*con<l  dance,  at  Wolpi,  we  were  «m  the 
lookout  for  the  afler-pnH'eedings,  and  had  an 
op«porttmity  of  seeing  a  part  of  then*  I mme<l late- 
ly after  the  dant^e  the  women  were  ween  coming 
in  from  all  directions  with  liaskets  of  /wAri  or 
paper*bread,  great  quan  titles  of  wheat -bread  <>r 
rolls,  bowln  of  mutton-stew,  and  the  variouH 
eatables  which  formed  the  Indiana'  holiday  food. 
Tlie    ijuantity    seeme^l    wnffieient  for    an    army. 

[  Theae  were  sent  down  into  the  Mruikt»-HtYi.     In 

I  lite  mean  time  other  women  were  scurrying  along 
urith  great  bo  wit*  of  a  tirownish  lirjuiil  with  a  very 

'  diaagreeable  smell  1  followed  s^neral  of  these 
women  around  to  the  back  of  the  pueblo,  and 
ibere  saw  a  number  of  the  late  dancers  drinking 
this  liquid,  and  vomiting  mo^  violently.  I  after- 
wards learnd  fn»m  Week  I,  the  snake- priest,  that 

!  liljs  procem  continues  for  four  days,  —  a  period 
occupied  in  alternate  feasting  and  vomiting.  This 
la  the  so-called  purilication.* 

<  TtilM  !•  tb<>  way  our  lni4frpret«'riranBlated  It  :  ftNbnuM 
lctr.niAf4^DTly  born  in  idicd,  howeTtr.  that  the  Irtni*  of  purity 
,-•         -   '   -  mdnpfw  —  In  one  wfalcb  do**a  Uftt  ttiaka  ittt  mij- 
p#  :l  w*^  Ret  well  %\oou  in  lb«'  (ncnle  of  d»'Ai*ior*- 

H).  ,  tnt    intirh  If^yoRil   the  poa^ttuo   occupJed  by 

itp  '^'•'    ^- '  hjirb»n>UH  mind   Ti^cr^uiylzt-H 

lt,i  I  "lift.      PoUoo.  a«  9urh^  ita  ftU 

t<i<  iktitn  :  and  death  from  that 

omii  nti- i>'i  t-jLibiDple.  v€»uld  l>e  ftttrlbat«»(l 

lo  f' t*  (csern^d  by  roan,  m*  in  wltoberitft  ot 

b>  '  tdng,  or  to  tome  iD^fttake  or  omlMtou 


This  number,  4,  runs  through  the  entire  per- 
formance :  four  flays  are  spent  in  collecting  the 
snaked,  —  one  day  for  ejich  of  the  cardinal  ixdnts 
of  the  compass;  the  dancere  retire  then  to  the 
kiva  for  four  days,  fasting  and  praying  during  the 
day,  and  eating  only  one  meal,  and  that  one  after 
dark  ;  on  the  fourth  day  of  this  perioti  the  dance 
takes  place,  and  is  followed  by  four  days  of  pnri- 
t^cation  and  prayer ;  each  figure  in  the  dance* 
excepi  the  last,  is  repeatecl  four  times, 

A  description  of  the  Moki  snake-dani^e  w  hich 
occurred  at  Wolpi  in  1881  has  lM*pn  published  by 
('apt.  .f4>bn  O.  Bourke  of  the  army,  in  hiw  b*>ok 
*  The  Mokis  of  Arizona.'  Tliis  dc^scription  differs 
in  many  impulant  jx^ints  from  mine.  It  h  true* 
we  des^'rilw?  ilanct^s  at  different  villages  ;  but  I 
have  already  said  there  was  no  essential  difference 
between  the  two  ptrfitrmancea  witnessett  by  us  : 
in  action  the  two  dances  were  identicaK  As 
Captain  Bourke's  accoutit  is  probably  a  ck»8e  one, 
the  ritual  of  the  dance  nuist  have  undergone 
many  important  changes  in  the  |x?riod  which 
elapsed  between  the  dance  witnessed  by  hrin  and 
the  one  here  deacribe*i.  The  dance  is  |wTforint*«l 
under  the  auspices  of  the  antelope  geuw  or  the 
antelope  order,  we  were  unable  to  determine 
which ;  but  the  men  who  handlcfl  the  snakes  be- 
longed to  the  snake  order,  iind  not  Ui  fbe  c»nake 
gens.  I  think  that  one  of  the  ie<|uir»'nient«s  is, 
that  all  ttn*8p  taking  part  in  this  dance  shrtll  be 
memt>ei-B,  either  con^enitiil  or  adopted,  of  the 
anteloj>e  gens,  or  cjrder,  whichever  it  may  tte. 
The  nnake  gens  has  nothing  t*o  do  with  the  dance  ; 
andt  contrary  to  the  opinion  of  Captain  Bourke, 
it  is  not  referable,  1  think,  to  ancestor- worship,  at 
least  not  directly.  It  is  not  even  seriM'itt-woi'ship, 
unh'hs  the  word  be  taken  in  its  widt»st  st*nse,  — 
the  sense  which  incbides  not  only  Hci|)ent-adf»r«- 
tion  and  reverence,  but  also  serpen t-sym Ik il ism. 
It  is  in  this  sense  that  I  have  used  the  wonl.  The 
Moki  Indian  loves  and  reveres  the  snakes,  and 
will  never,  unless  under  the  greatest  nei^essity,  do 
them  harm  ;  but  he  does  not  adore  tliem.  nor 
Bjicrif^ce  to  them  ns  he  does  to  his  ^odB,  but  uses 
them  simply  as  tljc  luoet  appropriate  messengers 
to  tlie  raiu-ginL 

The  underlying  ideas  which  have  given  rise  to 
thi^  dan<.^  are,  and  must  remain  so  long  as  our 
knowledge  is  in  its  present  incomplete  state,  un- 
known. From  the  \Hnni  of  view  of  the  gre^t 
majority  of  the  Moki  Indians,  it  is  sjinply  an  in* 
vix'ation,  —  a  ceremony  having  for  its  sole  pur- 
pose the  procuring  of  rain  ;  1m t  the  fact  that  there 
is  an  esoteric  k*gend,  one  very  jealously  guarded, 
too,  seems  to  |X)int  to  atjother  and  a  deeper  signiti* 
cation.  An  investigation  in  this  direction  would 
probably  result  m  tliTQwiiig  much  light,  not  only 
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on  this  particular  ceremony,  but  on  serpent- 
worship  in  general.  The  rites  connected  with 
this  form  of  worship  have  always  been  secret,  — 
secret  even  in  the  tribe  where  it  is  found.  And 
while  the  worship  of  the  serpent  has  been  asso- 
ciated with  some  of  the  highest  conceptions  of  the 
barbarous  and  semi-civilized  minds,  —  with,  for 
example,  tlie  principles  of  reproduction  and  of 
the  immortality  of  the  soul  among  the  Hindoos, 
and  with  I  he  idea  of  divine  wisdom  among  the 
£gy]>tians,  —  and  while  it  has  lieen  so  widely  dis- 
tributed, in  one  form  or  another,  that  there  is 
hardly  a  nation  or  tribe  which  does  not  carry 
traces  of  it  in  its  history,  but  little  is  known  about 
its  details  or  origin.  The  performance  takes 
place  every  second  year  at  the  village  I  have 
named,  an<l  is  ostensibly,  as  I  have  before  said, 
for  the  sole  purpose  of  procuring  rain.  I  have 
been  assured  by  several  of  the  old  men  in  Moki 
that  this  dance  has  never  failed  to  do  this  ;  and, 
in  fact  in  the  present  instance,  it  was  preceded 
by  several  months  of  the  dryest  weather  known 
in  that  country  for  years,  and  was  succeeded,  on 
the  very  day  of  the  dance,  by  such  copious  and 
prolonged  showers,  that  many  of  the  Mokis  lost 
their  crops  by  washouts. 

KOSMOS  Mendeueff. 


THE  ARTICLE  'PSYCHOLOGY'  IN  THE 
*  ENCYCLOPAEDIA  BRITANNICA: 

In  the  eighth  edition  of  the  *  Britannica  *  the 
article  on  metaphysics  covered  seventy-four  pages, 
and  there  was  no  aiticle  on  psychology  at  all ;  in 
the  ninth  edition  the  article  on  iwychology  covers 
fort}  -nine  pages,  and  that  on  metai^hysics  is  re- 
duced to  twenty -three  pages.  TIuh  change  in  the 
af»portionment  of  space  to  thc^se  two  topics  is  a 
reflection  of  the  change  of  base  which  has  oc- 
curred in  the  stucly  of  the  philosopliical  sciences 
within  the  last  few  decades.  Psycliology  has 
l)ecome,  or  at  least  has  plainly  declare<l  that  it 
intends  to  become,  strictly  scientific ;  and  raeta- 
l)hy8ics  has  withdrawn  to  a  Held  of  its  own. 

In  an  encycloimedia  article  on  such  a  topic  the 
author  has  a  bewildering  choice  of  possible  modes 
of  treatment.  The  average  reader,  referring  to 
an  article  on  psychology,  will  perhaps  expect  a 
general  statement  of  the  results  obtained  in  tlie 
different  deimrtments  of  psychological  research, 
treated  from  a  broad  modem  jwint  of  view,  and 
f)erhap3  some  account  of  the  history  of  past 
doctrines,  and  explanations  of  the  similar  topica. 
Such  a  readier  will  be  disappointed  in  Mr.  Ward's 
article  on  iwychology.  The  article  is  a  very 
puzzling  one  for  a  reviewer.  To  find  fault  with 
it,  is  simply  to  say  that  it  is  not  the  kind  of  an 


article  which  he  himself  would  have  widied  for 
or  have  written,  and,  on  the  other  hand,  showBi 
neglect  for  the  very  learned  and  bright  treatment 
which  the  subject  receives  at  the  anthor^s  hands. 
On  the  other  hand,  he  cannot  refrain  from  ex- 
pressing the  very  unsatisfactory  impresBion  whidi 
the  reading  of  Mr.  Ward*B  work  leaves  upon  him. 
In  analyzing  this  disappointment,  one  would  lay 
the  blame  either  on  the  fact  that  the  reader's  ex- 
pectation was  wrongly  founded,  or  that  Mr.  Wud 
liad  chosen  to  write  an  article  which  did  not  have 
practical  utility  as  its  chief  aim,  or  more  probaUe, 
perhaps,  than  either  of  the  above  two,  that  the 
present  condition  of  psychology  is  reflected  m 
this  unsatisfactory,  rather  scattered  treatment 
Perhaps,  after  all,  this  is  the  real  appearance  ol 
a  cross-section  of  the  science  at  the  present  mo- 
ment. 

Bt^nning  with  the  argument  that  the  pecoliir- 
ity  of  psychology  rests,  not  in  its  subject-matter, 
but  in  its  point  of  view,  he  proceeds  to  devekp 
a  theory  of  presentations  which  is  fundamental  to 
his  whole  treatment.  Then,  under  seven  or  dgfat 
headings,  he  treats  such  subjects  as  perceptioB, 
imagination,  association,  feeling,  self-conaciona- 
ness.  But  under  each  section  the  reader  finds 
himself  at  once  in  meditu  res.  No  general  outline 
of  the  topic  is  given,  or  of  its  connection  with 
other  subjects.  The  author  is  evidently  perfectly 
at  home  in  the  literature  of  the  topics ;  but  only 
here  and  there,  by  way  of  iUustration,  are  the 
results  of  recent  experiments  in  this  field  brought 
in.  The  section  on  feeling  is  recommended  as 
especially  well  treat<>d. 

He  then  develops  the  theory  *  *  that  there  is 
pleasure  in  ^iroportion  as  a  maximum  of  attention 
is  effet;tively  exercised,  and  pain  in  proportion  as 
such  effective  attention  is  frustrated  by  distrac- 
tions, shocks,  or  incomplete  and  faulty  adapta- 
tions, or  fails  of  exercise,  owing  to  the  narrow- 
ness of  the  field  of  consciousness,  and  the  slow- 
ness and  smallness  of  its  changes.** 

In  a  general  review  of  this  volume  of  the  en- 
cyclopae<iia  a  writer  referred  to  the  article  as  the 
most  alistruse  article  in  the  volume.  This  ab- 
struseness  seems  to  come  from  the  fact  that  the 
author  has  given  a  series  of  minute  dissections, 
but  neglected  to  give  the  relation  of  tlie  different 
{)arts  which  were  under  the  knife.  He  has  used 
the  microscope  without  describing  the  naked-eye 
appearances. 


The  replacement  of  a  diseased  eye  by  the 
healthy  eye  of  an  animal  has  now  been  done  fire 
times,  with  one  success,  says  the  Medical  record. 
In  the  four  cases  the  cornea  sloughed  :  in  two 
however,  firm  vascular  adhesions  took  place. 
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COMMENT  AND  CRITICISM, 
LL  BE  REMEMBERED  that  in  the  month  of 
rentleman  in  Brotiklyn  die<i  from  hydro- 

His  medical  attendants,  competent  physi- 
ad  no  doubt  about  tbeir  dia^osis,  and  his 
ns  were  charact-eristie  of  that  diseaee. 
atory   of  this    ojiinion,    the  autopsy   re- 

tleeioD  to  which  con  Id  be  attribute4l  the 
from  which  he  sufferefl,  —  a  eonilition 
i  also  charactjeristic  of  hydrophobia,     Por- 
the  brain  and  the  spinal  cord  were  care- 
rappeti  in  cloth  wet  with   a   soltition   of 
le  of  merniry  and  sent  to  Dr.  Sternberg. 
ortions  of  tJiese  were   thorcnigtily  mixed 
'riiize<i  liouiUon :  and  thin  broth  was  then, 
of  a  hypiKlermic  syringe,  injecte^l  under 
mater  covering  the  brain  of  a  rabbit,  a 
on  of  bone  Imving  been  tirst  removed  by  a 
Tlie  wound  was  then  closed  by  BiUures* 
bits  were  thus  operated  upon.    One  died 
of  twenty-four  hours  as  the  result  of 
psm ;   hydrophobia,  of  course,   having 
do  with   it.     Another  h  now,  after 
days,  apparently  well.     The  third  one, 
cteenth  day,  commenced  to  show  signs 
I :  he  was  disinclined  to  move,  and  in  a 
evidences  of  paralysis  appeare<l,  at  Jii«t 
id-leg».  and  sul^secjuently  in  all  the  ex- 
On   the  5th   of  June,  the  eighteenth 
the  operation,  he  died.     The  wound  had 
id  there  were  no  evidences  of  inflamma- 
*  brain  showed  no  &oftening  at  the  jjoint 
►  inoculation  wag  mafJe,  no  pus,  nor  any 
of  inflammation  either  of  the  brain  sub- 
^  of  its  membranes.     The  cord  also  ai>- 
tma).     Portions  of  the  me<lulla  of  this 
>re   immeiiiately  mixed   with   steriUzed 
imd  two  rabbits  were  inoculated  in  the 
ler  as  hits  been  described.     This  case  is 
iteieist  as  being,  so  far  as  we  know,  the 
lal  in  this  country  to  become  affected 
cophobia  from  inoculation  witJi  material 
a  person  who  died  from  tljat  disease, 
mberg  is  ss  succesaful  with  these  rabbits 
first,  there  is  no  reason  why  the  series 
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cannot  be  continued,  and  thu«  the  protectiTe  viruH 
of  Pastetir  be  obtained  in  this  country,  and  a  trip 
to  Paris  by  the  victims  of  dog-bites  made  nn- 
nieoeBaary.  As  w*e  go  to  preas,  we  learn  that  the 
second  rabbit,  mentioned  abo\*e  as  remaining 
unaffected  for  eighteen  days,  shows  unmistakable 
signs  of  hydrophobia. 


In  the  great  p<:iutical  changes  of  last  De- 
cember, the  Department  of  public  works  of  Japan 
was  abolished  J  and  the  Engineering  college  hither- 
to conducted  by  that  department  was  transferrer! 
to  the  Department  of  edocatic*n,  Eiarly  in  the 
present  year,  the  Engineering  college  'was  amalga- 
mated with  the  University  of  TckyO,  and  the  re- 
sulting whole  was  instituted  as  the  Imjierial  urn- 
vertnly  by  the  decree  of  March  1,  as  mentioned  in 
our  last  issue.  As  at  present  constituted,  the 
university  consists  of  five  colleges:  viz,,  those  of 
law,  of  medicine,  of  engineering,  of  literature, 
and  of  science.  Of  these,  four  are  located  in  the 
Kaga-yashiki  (the  former  '  yaFhiki '  of  the  Daimio 
of  Kagah  while  the  fifth,  that  of  engineering, 
finds  its  quarters  in  the  buildings  of  the  former 
Engineering  college.  This  amalgamation  must  be 
l*x)ked  on  as  but  another  stage  in  the  development 
of  that  institution  which  l»egan  in  the  days  of  the 
Tokngawa  shOguns  as  the  place  for  teaching,  and 
examining  into,  western  books,  and  which  has  been 
steadily  growing,  ever  since,  under  various  names, 
such  as  Kaisei  GakkO,  TOkyO  Daigaku  (University 
of  TAkyO),  etc.  In  the  im[>eria]  decree  of  March  1 , 
referred  to  alK)ve,  the  prosecution  of  original  in- 
vestigation has  received  recognition  hitherto  not 
accorded  to  it ;  for  Art.  1  of  the  decree  says,  "The 
Imperial  university  shall  have  for  its  objects  the 
teaching  of  such  arts  and  sciences  as  are  required 
for  the  purposes  of  the  state,  and  the  prosecution 
of  oHginal  investigations  in  mtch  art*  and 
sciences/'  Tliis  must  l»e  consideretl  as  a  decided 
upward  step.  In  the  new  institution,  different 
colleges  have  also  more  power  to  act  independent- 
ly according  to  their  own  wants  than  before.  Tlie 
very  ponderous  official  machine  through  which 
the  business  of  the  imiversitj  had  to  lie  trtmsacted 
is  somewhat  simplified ;  and  professors,  in  the 
science  college,  for  instance,  are  given  more  free- 
dom in  the  management  of  their  own  laboratories. 
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Manj  Amflrioting  who  have  been  in  Japan  will 
team  with  regret  that  Mr.  H.  KatO,  who  has  been 
in  the  responaible  podtion  of  the  president  of  the 
nniveraity  for  the  last  nine  years,  is  no  longer  con- 
nected with  the  nnivenrity,  having  lately  been 
tnuDflf erred  to  the  senate  (QenrOin).  Dnrhig  his 
ptesidfiiioy,  the  university  grew  up  from  a  very 
insignificant  institution  to  be  one  of  the  great 
sealB  of  learning  in  the  world.  Mr.  Kate's  ser- 
vices will  long  be  remembered  in  the  university. 
The  president  of  the  new  Imperial  university  is 
Mr.  H.  Watanabe.  He  has  occupied  with  success 
many  positions  of  respooosiUlity  under  the  govern- 
ment, and  was  latterly  very  popular  as  the  mayor 
of  Tokyo.  HiB  appointment  to  the  university  is 
considered  1^.  all  to  be  eminently  fitting. 


Mb.  Qoqdbxdqi  has  another  article  in  a  recent 
SeAmtiiio  Amerieom  on  '  Modifying  the  climate  by 
closing  the  Straits  of  Belle  Isle/  ib  which,  as  be- 
fore, his  argument  is  based  on  the  error  tiiat  the 
great  .body,  of  the  Labrador  current  comes  to  us 
through  these  straits  instead  of  around  theeastem 
coast  of  Newfoundland.  He  gives  no  evidence  in 
support  of  this  assertion,  but  vaguely  discusses 
the  question  of  the  origin  of  ocean-cuirents,  which 
has  nothing  to  do  with  his  climatio  proldem.  Re- 
f ezring  to  the  objection  pointed  out  in  ScUmee 
some  months  ago,  that  our  cold  weather  comes 
from  the  west  and  north-west,  he  grants  that  this 
will  <  sometimes  occur,'  as  if  it  were  exceptional. 
He  thinks  that  '<  if  we  had  not  the  cold  wall  be- 
tween our  shores  and  the  Qulf  Stream,  it  is  fair  to 
presume  that  we  should  have  a  less  stormy  coast." 
This  presumption  is  very  questionable  indeed  ;  for 
in  winter,  when  most  of  our  notable  storms 
occur,  they  do  not  originate  on  the  coast,  but 
come  from  the  far  west  and  south-west;  and, 
moreover,  in  the  winter  season,  the  contrasts  in 
temperature  along  our  shores  would  be  stronger 
if  the  warm  Qulf  Stream  flowed  close  along  the 
cold  land.  As  far  as  this  contrast  is  effective,  our 
winters  would  be  more  stormy  then  than  now. 


THE  SCIENTIFIC  COMMISSION  REPORT 
The  long -looked -for  report  of  Mr.  Allison's 
commission  on  the  surveys  has  at  last  been  com- 
pleted, and  submitted  to  congress.  It  proves  to  be 
even  more  conservative  than  was  indicated  in  the 
summary  of  the  views  of  the  commission,  which 
was  given  in  our  issue  of  May  7.  At  that  time 
the  members  of  the  corumission  were  all  of  opin- 


ion that  the  operations  of  the  geological  s 
should  be  restricted  by  law  in  the  directioD 
cated  by  Mr.  Herbert's  bill.  The  majoritj. 
prising  Messrs.  Allison  and  Hale  of  the  s 
and  Messrs.  Lowry  and  Wait  oi  the  house 
frankly  admit  that  the  statements  and  argn 
of  Major  Powell  have  led  them  to  modify 
views,  so  that  they  no  longer  propose  any  i 
tion  upon  the  paJeontological  or  other  wi 
the  survey.  They  theref(M«  propose,  in  Ilea 
Hertiert's  bill,  one  which  only  requires  th 
printing  of  the  survey  shall  be  spedflcall 
mated  for, — a  proviscm  to  which  no  one  « 
ject,  and  which  ought  to  be  extended  to 
bureaus  of  the  government.  The  foUowiii 
tences  from  the  report  embody  the  gist 
judgment  upon  the  work  of  the  survey :  — 

The  commission  is  of  opinion  that  the  ad 
trative  part  of  the  bureau  is  well  conduct 
with  economy  and  care,  and  discloses  ex 
administrative  and  business  ability  on  the  ; 
its  chief. 

The  commission  expresses  no  opinion  sc 
plan  of  the  survey  as  delineated  by  the  di 
as  it  does  not  regard  itself  charged  with  thi 
nor  is  it  competent  to  express  an  opinioi 
subject  involving  so  difficult  a  scientific  qn 
This,  in  the  judgment  of  the  commissiim,  n 
left  to  the  criticism  of  those  who  are  able  t 
more  intelligently  than  can  the  oommissioi 
its  limited  means  of  knowledge. 

The  commission  has  no  doubt  of  the  wi» 
a  geological  survey  of  the  whole  coimtry,  ai 
siders  the  question  as  to  the  propriety  of  iti 
done  by  the  general  government  as  settled 
isting  legislation. 

In  treating  of  the  coast  survey,  the  com 
gives  an  outline  of  its  history  from  its  Id 
in  1807  imtil  the  present  time.  The  repoi 
at  length  of  the  feasibility  of  transferring  i 
vey  to  the  navy  department,  and  shows  tli 
a  small  part  of  its  work  is  of  a  kind  witfa 
naval  officers  are  legitimately  concerned, 
speaks  with  favor  of  the  geodetic  work 
survey,  sees  no  occasion  for  any  other  leg 
than  can  be  incorporated  in  the  appro; 
bills,  and  concludes  that  the  secretary 
treasury  can  make  all  necessary  regulatic 
eming  it. 

The  report  on  the  signal  service  will  die 
all  who  have  been  dissatisfied  with  < 
Hazen's  management.    It  reconmiends  no 
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ging  the  general  administration  of  the 
ileas  the  proposed  abohtion  of  the  *  study* 
ad  of  the  school  at  Fort  Meyer  l>e  con- 
ch. The  commission  stiys  that  any  in* 
young  man  of  gocHi  etiucation  can  learn 
iig  necessary  to  the  practical  work  of  an 
in  six  weeks,  and  sees  no  occasion  for  so 
a  acheme  of  instruction  as  that  provided, 
however,  intended  to  dispense  with  the 
af  the  able  meteorologifita  who  have  been 
by  the  office. 

question  of  the  military  control  of  the 
ogical  servicei  the  report  is  extremely 
18  found  that  the  work  is  in  no  sense 
and  that  military  discipline  and  law  are 
jsary  to  its  efficiency.  If  the  question  were 
le,  whether  a  civilian  bureau  with  a  civil 
Id  l>e  e.stahlished  ratlier  than  an  ext en- 
military  bureau,  the  commiasion  would 
fnd  this  rather  than  a  military  organiza- 
the  matter  standi*  the  commiBsion  L^ 
ivided  on  the  question  of  leaving  the  ser- 
s  present  hands.  Three  do  not  see  why 
be  as  well  managed  by  the  chief  signal - 
the  army  as  by  a  civihan  head  ;  three 
h  a  head  necessary  to  its  efHciency.  All, 
are  in  favor  of  cutting  down  the  mili- 
as  it  now  exists.  As  with  the  other 
the  commission  does  not  find  that  con- 
advantageously  define  the  ojierations  of 
Kirtice  by  other  legislation  than  such 
IS  as  may  be  imposed  on  expenditures  in 
the  appropriation  bills. 
principal  minority  report  is  signed  by  Sen- 
n  and  Representative  Herbert.  It  con- 
ly  of  severe  criticisms  upon  the  work  of 
coast  and  geological  survej  s.  Tlie  topo 
system  of  the  coast  survey  is  strongly 
on  the  score  of  extravagance  in  del  in- 
ute  features  of  no  use  whatever  to  the 
,  and  of  little  or  no  ase  to  any  one  else, 
the  transfer  of  the  otfice  to  the  navy, 
Hd  abolisli  entirely  the  further  prosecution 
geodetic  measurements  than  are  neces- 
pULp-making. 

the  main  points  of  the  report.  Com- 
y,  because  there  is  no  reason- 
of  legislaticm  on  the  subject.  The 
U  be  left,  as  they  have  heretofore  been 
hands  of  the  appropriation  committees, 
Bcted  that  the  house  committee  will  sym- 
Hdtli  the  minority  rather  than   the  ma- 


jority, so  far  at  least  as  the  const  survey  is  con- 
cerned, and  will  therefor©  be  disposed  to  reduce 
the  appropriations  to  the  lowest  limit,  and  jierlmps 
cut  down  the  force  also. 


HATCHING,  REARING.  AND  TRANSPLANT- 
ING LOBSTERS, 

The  experiments  of  Dannevig  in  hatx'hing  the 
ova  of  the  Euroji*?an  lobster,  naturally  awakened 
an  interest  in  the  propagation  of  the  American 
sfjecies,  which,  as  has  been  shown  by  Mr.  Rath- 
bun,  is  l>pcoming  lesvs  abimdant  on  what  were 
formerly  the  l^est  loli^st^r- fishing  grounds  on  our 
coast.  This  depletion  of  the  supply  of  lobsters  is 
very  prohahly  due  in  large  part  to  the  fact  that 
vast  numbers  of  females  are  annua II3*  caught  and 
killed,  together  with  the  many  thousands  of  eggs 
hanging  to  their  alxlooiinal  legs.  It  hap|jens  in 
this  way  that  not  only  the  individuals  most  di* 
rectly  cnncerned  in  reproducing  their  sj>ecie8  are 
destroye*!.  but  tliat  almost  countless  millions  of 
partl_v  developed  young  are  also  sacrificed,  in  the 
ordinary  process  of  supplying  the  markets  with 
this  crustacean. 

Recent  expc^rimeiits  imiler  the  direction  of  Capt, 
H,  C.  Chester  at  the  U.  8.  fiah-commission  station 
at  WockI's  HoU,  Ma,'*s.,  have  demonstrateil  thai  it  is 
possible  to  hatch  the  ova  of  the  lobster  in  unlimit- 
e<l  quantities  in  the  same  device  in  which  the  ova 
of  the  cod  were  successfully  luitched  last  year.  The 
eggs,  at  any  stage,  may,  in  fact,  he  removed  from 
the  jKirent  female  without  injuring  her,  or  an  ap- 
preciable numtier  of  ova  making  up  the  masses  of 
eggs  hanging  to  her  gwiromerets.  The  eggs,  if 
then  plaeed  in  the  hatching^apiiaratus.  will  de* 
velopand  liecome  embryos,  which  will  free  them- 
selves from  their  investing enveIo|jes  indue  counae 
of  time.  The  length  of  the  period  of  incubation 
is  not  known,  as  artificial  fertilization  of  the  eggs 
of  this  creature  is  not  practicable ;  though  with 
greater  experience,  and  a  wider  range  of  ac<.^urat© 
observation,  it  may  stK)n  l3fr»  fiossible  to  state  the 
length  of  that  perioil  pretty  accurately.  Tlie 
approach  t^iward  the  completion  of  development 
in  the  egg  is  marked  by  the  gradual  diminution 
in  the  bulk  of  the  yelk,  as  a  result  of  which  the 
eggs  Ijecome  more  and  more  translucent ;  so  that, 
by  the  time  they  are  ready  to  liatch.  they  are 
dirty-yellowish  in  color  instead  of  dark  greenish- 
brown  as  at  first.  At  the  same  time  the  ova  be- 
come larger  by  about  one^half  their  original 
diameter.  Towards  the  clfjse  of  the  period  of 
development,  the  eggs  also  lose  their  original 
globular  form»  and  liecome  decidetlly  oval.  Dur- 
ing the  later  stages  of  development  the  eggA  show 
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a  great  range  of  variation  in  color,  a  few  being 
bright  crimson-red,  while  the  majority  are  of  a 
dirty  greenish-yellow  tint.  Similar  variations  in 
color  are  apparent  in  the  young  after  hatching, 
and  are  apparently  due,  as  in  the  case  of  the  eggs, 
to  the  presence  of  an  unusual  number  of  red- 
pigment  cells. 

Immediately  after  hatching,  the  yoimg  swim 
about  in  the  sea-water,  and  will  at  once  begin  to 
feed,  even  killing  and  eating  each  other  if  food  is 
not  soon  offered  them.  Minced  crab  or  lobster 
meat  is  greatly  relished.  The  recently  hatched 
lobsters  are  also  attracted  by  the  light,  and  will 
always  collect  at  the  side  of  the  aquarium  or  tank 
nearest  the  source  of  light.  At  night,  or  if  the 
light  is  shut  off,  the  young  lobsters  go  to  the  bot- 
tom of  the  tanks ;  and  it  seems  that  they  may 
then  be  most  actively  engaged  in  feeding  if  food 
is  placed  within  their  reach. 

When  first  hatched,  the  young  lobster  measures 
one-third  of  an  inch  long,  and  is  provided  with 
cephalothracic  appendages  only.  The  tail,  unlike 
that  of  the  just  hatched  crayfish,  is  without 
swimnierets.  The  five  thoracic  appendages,  unlike 
those  of  the  adult  or  those  of  the  young  crayfish, 
are  biramose,  the  outer  branches  or  rami  being 
flattened,  and  fringed  with  plumose  setae.  These 
outer  branches  of  the  limbs  are  rapidly  vibrated 
to  and  fro,  and  constitute  the  principal  locomotive 
appendages  of  the  young  lobster  during  the 
pelagic  stage  of  its  existence,  acting  like  paddles 
or  oars  and  independently  of  the  inner  rami, 
which  are  used  mainly  as  prehensile  organs.  The 
inner  rami  of  the  appendages  afterwards  become 
the  permanent  thoracic  limbs,  while  the  outer 
ones  al)ort. 

When  from  four  to  six  days  old,  they  moult  for 
the  first  time ;  and  it  is  noticed  that  in  doing  so 
they  suddenly  increase  in  length  and  bulk,  since 
they  now  measure  nearly  half  an  inch  in  length. 
Tliey  also,  at  tliis  time,  ac(iuire  four  pairs  of  ab- 
dominal legs  or  swimmerets;  but  the  telson  is 
still  formed  of  a  broad,  single,  triangular  piece, 
emarginate  ix)steriorly,  and  not  rounded  and  ser- 
rated behind  as  in  the  young  crayfish.  The 
pincers  of  the  first  pair  of  thoracic  limbs  become 
distinctly  developed  at  the  first  moult. 

It  is  obvious,  from  what  has  preceded,  that  the 
lobster  p^isses  through  a  schizopod  stage,  as  pointed 
out  by  S.  I.  Smith.  This  stage  has  been  omitted 
in  the  ontogeny  of  the  crayfish.  The  young  also 
evidently  abandon  the  mother  lobster  at  once,  the 
blades  of  their  pincers  being  without  hooked  tips 
for  clinging  to  the  mother,  as  in  the  recently 
hatched  crayfish. 

In  the  course  of  about  eight  days  more,  the 
young  lobsters  probably  moult  again,  —  a  process 


which  is  repeated  for  the  third  time  in  the  couna 
of  perhaps  ten  days  more,  when  they  will  measure 
about  five-eighths  of  an  inch  long,  and  when  they 
have  acquired  an  additional  pair  of  a^wndagm, 
BO  that  they  then  have  all  that  are  poneBBed  by 
the  adult. 

The  young  lobster  probably  monltB  twice  more 
before  it  is  sixty  days  old,  by  which  lime  its 
antennae  become  fully  developed  andflageUifonn, 
while  its  telson  loses  its  larval  form,  and  tiie 
animal  has  thus  completed  its  metamorphosis.  It 
now  measures  about  an  inch  in  length,  and  is 
occasionally  taken  at  the  surface  in  a  tow-net, 
though  it  is  probable  that  it  now  usually  remains 
at  the  bottom,  concealing  itself  among  the  sea- 
weeds and  stones,  lying  in  wait  for  its  prey. 

Recent  experiments  conducted  by  Captain 
Chester,  at  Wood's  Roll,  have  demonstrated  that 
it  is  possible  to  keep  the  adult  lobsters  alive  for 
an  indefinite  period  in  a  moist,  cold  atmosphere. 
These  conditions  may  be  most  readily  satisfied  by 
packing  the  lobsters  between  layers  of  wet  seaweed 
in  a  metal  box  with  a  perforated  cover ;  this  metal 
box  being  then  placed  in  a  larger  wooden  box, 
and  surrounded  with  cracked  ice,  which  will  cool 
the  contents  of  the  inner  box  down  to  45*"  F.  At 
this  temperature,  in  this  device,  lobsters  have 
been  kept  alive  and  in  good  condition  for  fifteen 
days,  and  in  a  moist  atmosphere  only  ;  their  gills 
not  having  been  immersed  in  water  during  the 
whole  period.  Even  the  eggs  hanging  to  the 
swimmerets  of  the  females  so  treated  are  not 
injured  in  the  slightest  degree,  and  will  continne 
to  develop  normally  if  put  into  the  hatching- jars. 
The  adults  also,  if  taken  out  of  the  seaweed  in 
the  metal  box,  and  put  into  sea-water,  have  the 
moist  air  in  the  gill-chambers  at  once  replaced  by 
the  water,  and  begin  to  move  about  as  if  nothing 
had  happened  to  them. 

This  important  discovery  renders  it  i)06sible  to 
transport  living  adult  lobsters  across  the  continent, 
and  to  stock  the  waters  of  the  Pacific  coast  with 
this  important  crustacean.  It  is  also  i)ossible  to 
pack  the  eggs  in  seaweed  in  a  similar  manner, 
and  transport  them  for  long  distances,  after 
which  they  may  be  hatched  and  reared  up  to  an 
inch  in  length  by  artificial  means.  This  will 
render  it  possible  to  collect  lobster-eggs  to  the 
number  of  many  millions  at  several  points  over 
the  fishing-grounds,  and  bring  them  to  a  great 
central  hatching  and  rearing  establishment,  such 
as  that  at  Wood's  Holl,  where  at  least  a  hundred 
million  eggs  may  be  cared  for  at  one  time.  The 
work  of  propagating  the  lobster,  the  cod,  and 
other  fishes,  will  then  keep  the  station  at  Wood's 
Holl  in  practical  operation,  in  an  economic  direc- 
tion, for  the  entire  year.     The  recent  successes  at 
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UM^  ♦jtatitin,  \n  artificially  hatofaing  the  mackerel 
and  tAtitog.  indicate  that  the  application  of  the 
methods  at  artificial  propagation  are  capable  of 
fltill  further  extension.  At  jireaent  the  propaga- 
tioB  of  the  lobster  is  of  the  greatest  practical 
_jiDportance  ;  and  the  possibility  of  feeding  anil 
for  the  young  in  large  quantities  till  they 
ive  attained  the  length  of  one  inch,  when  they 
practicaUy  abandon  their  pelagic  habits  and  are 
able  to  take  care  of  themselves^  seems  Uit  lie  as* 
tared.  John  A.  Ryder. 


HOYAL  GEOGRAPHICAL  SOCIETY. 

anniversary  meeting  of  this  society  was 
hid  on  Monday*  ilay  24,  with  the  president,  the 
3farqtiis  of  Lome,  in  the  chair.  The  report  of  the 
council  showed  that  173  fellows  had  been  elected 
during  the  year,  besides  three  lionorary  corre- 
sponding members.  The  losses  had  Ijeen,  by 
death  <>8  (besides  one  honorary  corresponding 
meiriber).  by  resignation  7-1,  and  by  removal  21. 
making  the  net  increase  ft»r  the  year  16.  The 
totai  mmiber  of  fellows  on  the  list,  exclusive  of 
honorary  members,  on  May  1,  was  3,407, 

The  presidenl  said  he  eonaidered  himself  most 
fortimate  in  that  it  was  his  duty  to  present  t<3  Mr. 
Phelps,  as  the  representative  of  America  and  of 
liii!*  distingmshed  countryman.  Major  Greel,v,  the 
queen's  medal  for  this  year.  It  was  the  sixth 
occasion  on  which  a  president  of  that  society  had 
greetetl  the  achievements  of  a  citizen  of  the  United 
Statues  with  that  honor.  In  the  year  1B.15  it  was 
ac^?orded  to  Dr.  Kane,  who  had  charge  of  the  ex- 
p«Hlition  generously  fitted  out  by  the  republic  to 
search  for  Sir  John  Franklin.  Again,  in  the  year 
1967,  Sir  Roderick  Murchiaon,  then  president,  was 
able  to  place  in  the  hands  of  the  American  niLnis- 
ter  the  gold  medal  given  to  another  of  his  coimtry- 
men,  namely.  Dr.  Hayes,  who  had  readied  a  more 
northern  point  of  land  than  any  Ijefore  attained. 
Dr.  Hayes  had  himself  been  the  companion  of 
Kane,  and  was  the  discoverer  of  that  very  land, 
name<l  after  Henry  Grinnetl  of  New  York,  which 
bad  been  the  scene  of  the  explorations  of  Major 
Greely. 

The  president  then  presented  the  patron's  medal 
to  Signor  Guido  Cora  (Svieiiee,  May  28). 

The  Murcliisiju  grant  for  18B6  was  awarde<i  to 
tJn?  brothers  F.  and  A.  Jardiiie,  for  their  remark- 
able journey  overland  to  the  ^ttlement  of  Somer- 
set at  Cape  York  (Queensland)  from  May,  1864,  to 
Miirch,  1865^  during  which  they  solved  the  ques- 
tion of  the  courses  of  the  northern  rivers  empty* 
ing  into  the  Gulf  of  Carpentaria,  and  definitely 
aitcertained  the  area  of  the  York  Peninaula  adapted 
for  pa^oral  occupation. 


The  Back  grant  for  1886  was  then  awarded  to 
Sergeant  David  L.  Bralnard.  in  recognition  of  the 
effective  services  rendere^i  by  him  during  the 
various  explorations  carried  out  by  the  American 
Arctic  expe«lition  of  1881-84. 

The  president  remarked  that  the  active  work  of 
the  society  during  the  past  year  had  been  largely 
directed  towards  initiating  improvement  in  geo- 
graphical education. 

The  report  of  the  society's  ins|jector,  Mr,  Keltie, 
describes  the  results  of  Mr.  Keltie^s  visits  to  uni- 
versities and  schools  at  home  and  abroad  for  the 
purp<5se  of  ifiquiring  into  the  position  of  geography 
in  education  :  it  had  attracted  much  attention  at 
home  and  abroad,  and,  it  wiis  believed,  had  been 
productive  of  good  results.  Tlie  interest  excited 
by  the  society's  recent  action  had  l>een  so  great, 
and  the  exjiectation  that  they  should  continue  it 
by  taking  some  fxisitive  ste|>a  towards  encouraging 
improvements  in  the  pcjsition  of  geography  in 
8ch(H>la  and  universities  was  so  general,  that  the 
council  !iad  felt  encouraged,  and  indeed  liound. 
to  carry  the  scheme  further.  The  educational 
committee  of  the  society  therefore  maile  certain 
suggestions  to  the  councU,  which  were  now  under 
consideration,  and  w^mld  probably  be  adopted. 
The  principal  of  the^e  suggestions  related  to  the 
appointment  of  a  lei^turer  in  geography,  to  deliver 
courses  where  the  council  might  direct. 

In  order  still  f yrther  to  encourage  the  scientific 
study  of  geography  at  tlie  imiversities,  the  com* 
mittee  saggeated  that  a  prize  or  travelling  scholar- 
ship should  be  giveii  every  alternate  year  to  a 
student  who  had  shown  markeil  iibility  in  ge*> 
grapijical  subjects,  nnd  wIili  might  desire  to  visit 
one  of  the  lens-known  districts  of  Euroije,  or  the 
Mediterranean  or  Black  Sea  shores,  and  any  re- 
sults to  be  communicated  to  the  society.  One  or 
other  of  the  amiual  grants  which  were  at  the 
society^s  disi>osal  might  Ije  devoted  to  this  pur- 
pose. 

Another  suggestion  was  aimed  at  reaching  the 
intelligent  midiMe  and  working  classes  through 
the  metliurn  of  the  university  extension  scheme. 
For  this  puriM>se  a  small  annual  grant  was  pro- 
i:K>sed.  Another  was  that  a  me<lai  Ije  given  by  the 
society  to  the  student  rejK>rted  by  the  examiners 
to  have  done  best  in  physical  geography  in  the  first 
part  of  tlie  natural  sciences  tripos  (honors  exami- 
nation). 

And  finally,  in  order  that  all  clasaes  of  schools 
might  be  reached,  it  was  proposed  that  prizes  be 
olfered  for  competence  in  geography  to  the  stu- 
dents at  the  various  training-colleges.  Here  they 
reached  the  fountain-head  of  education  ;  and,  if 
they  could  secure  adequate  attention  to  geography 
in  the  institutions  which  sent  forth  yearly  troops 
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of  teachers  to  the  board  and  elementary  schools, 
the  society  would  have  accomplished  much.  It 
was  perhaps  characteristic  of  the  absence  of  theo- 
ry in  the  proceedings  of  the  practically  minded 
average  Briton,  that  they  who  had  done  more  as 
a  nation  to  explore  and  colonize  the  distant  parts 
of  the  world  than  any  six  other  nations  should 
have  at  home  less  instruction  given  in  our  schools 
on  the  subject  of  geograpliy  than  was  enjoyed  by 
the  youth  of  most  of  the  European  peoples. 

The  belief  was  expressed  that  the  work  of  dis- 
covery had  recently  been  aided  by  the  Indian 
army  in  Burmah,  and  by  the  impulse  given  by 
Australia  to  the  exploration  of  New  Guinea. 

The  death  of  the  British  commissioner  might 
have  temporarily  checked  measures  that  would 
lead  to  the  investigation  of  this  latter  country ; 
but  they  might  trust  to  the  enterprise  of  Ford 
and  other  explorers,  and  to  the  activity  with 
which  Australasian  commercial  interests  were 
pushed,  for  additions  to  our  knowledge  of  an  island 
of  which  it  must  with  some  shame  be  said  that  a 
few  birds  of  paradise  had  hitherto  represented  its 
available  export  trade.  With  Baron  von  MflUer 
as  president  of  the  Melbourne  branch  of  the 
Australasian  geographical  society,  they  might  be 
sure  that  the  scientific  aspects  of  the  investigation 
of  this  magnificent  new  field  would  not  be  over- 
looked. 

In  Canada,  again,  Sehvyn  and  Dawson  and 
Macoun  had  been  engaged  in  marking  the  value 
to  science  of  the  recent  discoveries  in  geology, 
raineralopjy,  and  meteorology  made  |)os8ible  by 
the  rapid  completion  of  the  Pacific  railway  across 
hitherto  unknown  momitain-ranj^es,  whose  ridges 
were  the  birthplaces  of  waters  flowing  into  the 
Arctic,  into  Hudson's  Bay,  and  the  Gulf  of  Mex- 
ico. So  valuable  were  the  storm-signals  to  l)e 
derived  from  stations  in  the  far  north-west,  that 
the  American  government  had  ?:ladly  placed  the 
obser\^ations  of  nearly  ninety  stations  at  tlie  dis- 
posal of  the  Canadian  government,  in  return  for 
those  from  about  twenty  in  the  British  domin- 
ions. 

The  messages  flashed  from  Toronto  and  Wa^h- 
i:5gton  over  the  American  continent  and  across 
the  Atlantic  had  already  been  the  means  of  sav- 
ing many  thousands  of  lives,  and  aff"orded  the 
most  [)ractical  recent  proof  of  the  immediate 
utility  of  scientific  induction.  The  western  points 
at  which  records  were  kept  were  spots  wholly  un- 
known to  the  geographer  a  century  and  a  half 
ago. 

There  are  few  among  our  race,  whether  belong- 
ing to  the  nation  of  their  gold  medallist,  Greely, 
or  to  their  own,  who  would  not  place  a  higher 
value  on  the   discoveries   in   that  north-western 


land  than  on  those  which  should  open  to  them 
access  to  the  torrid  zones.  They  gladly  recognited 
the  gallant  efforts  made  by  other  laoes,  notably 
by  the  Italians ;  and,  while  they  gave  the  gold 
medal  to  him  whom  they  might  almost  call  their 
countryman,  they  were  glad  to  recognize  the  aid 
given  to  their  science  by  Signor  Cora,  and  they 
condoled  with  Italy  in  the  recent  loss  of  the  leader 
and  members  of  the  expedition  recently  massa- 
cred near  Aden. 

Having  briefly  reviewed  the  chief  geographical 
events  of  the  year,  the  Marquis  of  Lome  con- 
cluded by  saying  that  the  mere  string  of  notes, 
telling  of  what  in  a  twelvemonth  had  been  a^ 
complished,  showed  how  quick  was  now  the 
invading  march  of  knowledge. 


A  FINAL  BUFFALO-HUNT, 

The  National  museum  has  sent  its  chief  taxi- 
dermist, Mr.  William  T.  Homaday,  on  a  hunting- 
tour  through  the  far  west,  for  the  purpose  of 
obtaining  specimens  of  the  buffalo,  before  this 
animal  becomes  extinct    in    this  country.     Mr. 
Homaday  took  with  him  as  an  assistant  Mr.  A. 
H.  Forney,   an  attach^  of    the   museum.     The 
party  reached    Miles    City,    Montana,    Mav  12. 
Some  Crow  Indians  are  said  to  have  killed  four 
buffaloes  on  the   Mussel -shell   River  about  six 
weeks  ago.     It  is  firmly  believed  by  many  good 
authorities  that  there  are  not  now  more  than 
from  fifty  to  one  hundred  buffaloes  in  the  whole 
of  Montana,  outside  of  the  National  park,  where 
tliere  are  probably  from  two   hundred   to  three 
hundre<l  head.     Hunters  lie  in  wait  outsiil*^  the 
limits   of  the   National   park,  waiting   for  th«^ 
animals  to  cross  the  line,  when  they  lose  no  time 
in   despatching  them   as   soon    as   possible.      A 
stampede   may   occur  at  any   time,  whioli  may 
result  in  all  the  buffaloes  now  in  the  park  leav- 
ing :  and  if  such  were  the  case,  very  few,  if  aiiy, 
would  escape. 

Mr.  Hornaday  and  his  party  were  receivKl  by 
the  commanding  officer  at  Fort  Keogh,  and  fur- 
nished with  a  six-mule  team,  a  driver,  and  escort. 
The  plan  of  route  is  to  cross  the  YellowstDne  at 
Miles  City,  proceeding  up  Sunday  Creek  and  Hun- 
ter's Creek  to  its  source ;  thence  across  to  Bi^r 
Dry  River,  following  it  down  to  the  Big  Bend ; 
thence  across  and  westward  up  Big  Tim^jer 
Creek  ;  and  eventually  across  to  the  Mussel -shell 
River,  which  it  is  pro]H>8ed  to  explore  almost  its 
entire  length.  This  route  probably  covers  every 
chance  for  finding  buffaloes  in  Montana  or  else- 
where. There  is  sjiid  to  be  a  small  herd  of  from 
eight  to  twelve  buffaloes  in  south-western  Dakota. 
This  region  is  a  vast,  level,  treeless  prairie  utterly 
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j^destitute  of  woch1»  and  it  is  Mr.  Hornada^^s  opin- 
Uiat  an  attempt  to  find  theee  few  would  be 
8kin9  of  buffalo heaiis  are  now  valued 
lermists  in  Dakota  at  fifty  dollars  each, 
r^^bich  it  may  be  aBSumed  that  they  have 
1  up  all  hope  of  procuring  any  more. 
Should  this  endearor  l)e  fruitless,  the  suggee- 
I  tton  has  been  made  that  buffaloea  may  BtiU  be  ob- 
l  liiined  in  the  British  po^aeseions. 


PARIS  LETTER. 

town  of  Montdidier  (department  of  Somme), 
be  north  of  France,  iiaa  recently  held  a  series 
festivals  in  honor  of  Parmentier,  who,  as  is  well 
imown,  was  the  first  who  brought  that  humble 
btit  useful  veg€'tahle,  the  potato,  into  France, 
It  was  in  1784),  or  thereabouts  that  Parmentier  ob- 
taine*1  from  Louis  XVI.  yiermissioti  to  cultivate 
fioiHl^je*  in  the  Plaine  des  Sahlons*,  near  Paris,  to 
wiivfw  wliiit  ^icrvice  coulil  l>e  ex|>ected  from  the 
nrw  food.  The  festival  of  Montdidier  consisted  of 
RU  asrrictiltural  exhibition,  au  exhibition  of  horses 
and  d<ig«.  and  of  farming  iroplements,  and  also  of 
a  meeting  at  which  were  diecuesed  the  names 
by  which  the  d liferent  varieties  of  potatoes  are  to 
be  deBiguatetJ  hereafter,  M.  Chevreul  was  to  pre- 
Kid«.  but  could  not  attend.  He  wrote  a  letter,  in 
m-bich  he  sjiid  that  Montdidier  \xi\s  fi>r  him  a  sec- 
ond birthplace,  **  because  there  was  bom  Mile. 
S»>phie  Davalette,  whom  I  married  in  1818,  and 
who  mad<»  the  hapi»iness  of  my  life  during  nearly 
hrtif  :>  fX'tilury/'  Thi.**  is  cerUtinly  a  very  interest- 
N  ijut  ha*  not  much  to  do  with  Parmentier. 
!"  days  ago  there  was  held  in  the  ]rj>rdace  of 
the  Trot^adero  a  festival  for  the  benefit  of  the 
Pkiateur  iustitule,  Tlie  very  first  artists,  dramatic 
Wid  musical,  oflferetl  their  time  and  talents :  and 
the  meeting  was  a  success.  The  house,  which  is 
enormous,  was  crowded,  although  prices  were 
high :  and  aft€?r  the  recital  by  Coijuelin.  of  some 
iTfrsef*  of  K.  Manuel,  a  very  tine  ovation  waa  given 
to  Pasteur.  He  was  very  pale  and  much  over- 
ooQie.  The  whole  audience  rose,  and  cheercnl  with 
all  their  might.  This  festival  was  got  \\\\  under 
the  direction  of  Sciei^tia,  a  young  scierditlc  sot^ety 
foimde^l  by  Charles  Richet,  O.  Tisiiandier,  and 
Max  de  Xaneouty. 

I>r.  Lfigrieau  has  recently  presented  his  report 
on  the  principal  epidemics  of  Paris  during  )684» 
(This  is  an  annual  re|K»rl  sent  to  the  Conseil  d*hy- 
giv^e.)  Baine  interesting  facts  are  to  lie  noticeil 
fn  it*  It  has  long  been  thought  and  said  that 
tyi>hoid  fever  is  the  most  prevalent  and  most  fatal 
CPf  Parisian  epitlemics.  This,  however,  is  quite 
untrue:  diphtheria  is  entitleil  to  the  tlrst  place  in 
the  itcale.     Typlioid-fever,  ^moll-pox.  and  whcuifi- 


ing-cough  are  becoming  more  t9X%  tluia  fbnnerly. 
In  1884  there  were  2.592  deaths  frotn  diphtheria. 

Dr.  Lagneau'g  report  is  a  very  interesting  and  use- 
ful one,  and  indicates  great  progress  in  the  hygi- 
em'c  and  sanitary  conditions  of  Paris. 

A  few  days  ago  I  was  present  at  the  inaugura- 
tion of  the  Ex|>oeition  d' hygiene  nrbnine,  a  very 
interesting  display  indee<J.  I  si>eciaUy  noticed  a 
hot-air  room  for  the  disinfection  of  mattreeees 
and  clothing  (for  military  and  colonial  purpose?), 
Redartfs  methotl  for  disinfecting  wagons  and  rail- 
way-cars by  over-heated  steam,  etc.  The  number 
of  implements  exhibited  is  very  great,  and  one 
might  spend  many  hours  in  the  exhibition  \*nth- 
out  feeliixg  a  decrease  in  interest.  It  is  irapoesible 
to  emtmerate  the  useful  and  ingenious  apparatus 
to  l>e  seen,  and  I  shall  not  attempt  it. 

There  has  been  a  very  sharp  discussion  in  the 
Academy  of  medicine  between  Pasteur  and 
B^hamp.  It  is  pretty  well  known  that  B^hamp 
has  got  up  a  theory  on  microzymas,  vvliich  no 
bofly  save  himself  well  understands,  Microzymas, 
acconling  to  his  idea,  are  molecular  granulations 
which  have  existed  since  the  beginning  of  the 
world, —  he  does  not  say  which  day  of  creation, — 
and  are  [K>ssee8etl  of  eternal  life.  But  what  is  the 
Title  of  these  microzymas,  what  is  their  influence 
on  health  and  disease,  what  is  their  use  and  their 
mothtH  vhxmdi,  nolxMly  knows.  In  short,  M. 
Bee  hump  having  attacked  Pastemr'S  expenmenta 
with  unusual  fury,  Pasteur  arose  and  said  that 
such  discussions  were  entirely  useless,  and  that 
the  only  thing  to  do  was  to  begin  exj>erimenting 
again,  and  that  M.  B^hamp  would  surely  r*'cog- 
nize  his  errors  if  he  only  took  care  to  experiment 
seriously.  P*asteur  contested  every  result  of 
Bechamp*8  experiments,  and  asketl  for  the  appoint- 
ment of  a  commission  to  examine  the  facts  and 
arguments  on  both  sides :  he  wants  to  have  done 
with  the  microzymas,  and  to  show  where  the 
errors  He,  We  shall  certainly  have  some  very 
interesting  discussions  soon.  The  commission  had 
been  apjK.>inted  on  Professor  Tr^lafs  pro|>osal  :  and 
it  is  Mieved  that  M.  Bechamps  last  idea,  viz., 
that  microzyuias  transfonn  tliemselves  into  bac- 
teria, liflcilli,  and  other  jmthogenetic  organisms, 
will  not  live  uuich  longer, 

Tlje  statistics  concerning  rabies  in  animals  dur- 
ijig  1^85  have  just  l»een  published,  Tliey  show 
that  in  Paris,  or  rather  in  the  department  of  the 
Seine,  the  number  of  rabid  animals  was  '}W,  Of 
these  animals,  5tl3  were  dogs  ;  13,  cats ;  and  2, 
hordes.  Nineteen  persons  have  die*!  of  mbtes.  It 
should  be  remarke^l  that  the  number  of  cases  of 
rubies  in  animals  was  much  larger  in  1885  than  in 
1884,  —  518  instead  of  301,  an  increase  that  is  not 
ensilv  accounted  for. 
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I  have  recently  attended  three  very  interesting 
9kmce8  given  by  Professor  Luys  concerning  hyp- 
notism. The  meetings  were  held  at  his  private 
residence,  and  were  attended  only  by  some  per- 
sonal friends  and  acquaintances  of  Dr.  Luys. 
The  results  of  the  experiments  were  very  sin- 
gular indeed,  especially  during  a  somnambulistic 
trance.  M.  Luys  has  studied,  and  showed  to  us, 
the  effects  of  different  drugs  and  poisons  when 
put  in  a  glass  vial,  firmly  sealed  with  the  lamp, 
and  kept  near  the  patient  (action  dea  midicaments 
d  distance).  Each  different  drug  produces  a  spe- 
cial and  characteristic  effect.  Valerian  does  not 
act  like  ether  or  brandy.  Wine,  brandy,  and 
champagne  do  not  produce  exactly  the  same  ef- 
fects; tiiat  is,  the  drunkenness  brought  on  by 
the  presence  of  these  different  alcoholic  bever- 
ages is  not  precisely  the  same,  and  the  differ- 
ences closely  correspond  with  those  observed  in 
persons  really  intoxicated  with  wine,  brandy,  or 
champagne.  For  instance,  ether  acts  on  Esther 
N,  in  the  following  manner.  After  a  few  min- 
utes' application  of  the  ether-vial  behind  the 
neck,  she  grows  less  drowsy,  opens  her  eyes, 
and  begins  laughing  and  grinning  without  any 
reason  whatever.  Her  mirth  is  soon  very  great, 
and  even  noisy.  A  very  singular  fact  is  that 
in  her  normal  condition  many  colors  are  not 
seen  by  her;  but  under  the  influence  of  ether 
she  sees  them  quite  distinctly,  and  is  astonished 
at  the  vividness  of  her  color-impressions.  Vale- 
rian acts  upon  her  very  differently.  She  begins 
scratching  the  floor,  as  cats  do,  and  believes  she 
is  disinterring  the  remains  of  her  mother ;  and 
she  is  in  a  very  sad  train  of  thought.  Wine, 
similarly  put  behind  lier  back,  intoxicates  her  ui 
a  most  pronounced  and  realistic  manner :  she  is 
certainly  in  a  state  of  beastly  intoxication,  and 
could  not  possibly  be  more  so  if  she  had  really 
swallowed  several  bottles  of  wine.  It  is  quite  a 
sight  to  witness  the  exjDeriment.  Slie  goes 
through  the  whole  ordeal  from  l)eginning  to  end, 
and  finally  rolls  on  the  floor  as  drunk  as  drunkard 
ever  was.  Water  brings  on  symptoms  of  hydro- 
phobia. These  experiments  fully  confirm  those  of 
Drs.  Burot  and  Bourru,  of  Rochefort,  on  the  same 
subject. 

Near  the  end  of  last  month,  during  the  Easter 
holidays,  the  Congrds  de  soci^tes  savantes  began 
its  meeting  in  the  Sorbonne  for  the  twenty-fourth 
time.  After  having  been  made  up  entirely  of  pro- 
vincial scientists,  this  society  has  recently  enlarged 
its  membership,  and  now  comprises  members  from 
all  parts  of  France.  The  number  of  persons  who 
attend  this  meeting  is  always  very  great ;  but  the 
Parisian  members  are  rather  scarce,  especially 
when  the  weather  is  as  fine  as  it  has  been  this 


year,  and  tempts  them  to  go  and  seek  in  mat 
nook  of  Compidgne  or  Fontaindtdesa  f  orate  a 
week  of  leisure  and  rest  after  a  winter  of  hud 
work.  However,  the  meeting  was  very  interafe- 
ing.  In  the  section  devoted  to  economical  and 
social  science,  presided  over  by  M.  Levaaaeor  of 
the  institute,  many  questions  were  diBcaaaed  cod- 
ceming  property,  the  share  that  can  be  given  in 
benefits  to  workmen,  the  Torrens  act,  and  similar 
plans  for  the  mobilisation  of  .property,  etc  In  tbe 
historical  and  archeological  section  manypapen 
were  presented,  as  usual.  These  literary  scientific 
studies  are  the  ones  that  interest  the  greaten 
number  of  members ;  since  these  sections  are  the 
original  society  itself,  which  has  only  of  late  added 
sections  for  the  study  of  natural  history,  mathe- 
matics, chemistry,  and  physics. 

Apropos  of  societies,  the  Association  frangaise 
pour  Tavancement  des  sciences  has  just  pubUahed 
the  first  part  of  its  report  on  the  Grenoble  meeting 
of  1885.  This  report  is  now  published  in  two 
parts,  separately  bound  as  usual :  it  is  jmblished 
with  great  care,  and  is  very  large. 

Professor  Duclaux  published  last  week  a  new 
edition  of  his  book,  '  Ferments  et  maladies.*  under 
the  title  of  '  Le  microbe  et  la  maladie.*  It  is  an 
entirely  new  work,  and  gives  a  very  good  account 
of  the  facts  at  present  positively  known  concern- 
ing the  pathogenetic  properties  of  different  !«;- 
teria  and  bacilli.  We  recommend  this  book,  which 
is  very  interesting  and  well  vtrritten,  although  with 
too  many  attempts  at  literary  effect. 

Tlie  Institute  of  France  has  been  recently  called 
t<)  elect  a  member  in  the  place  of  Professor  Boii- 
ley,  deceased  some  time  ago.  There  was  only  one 
candidate  of  sufiicient  notoriety  and  fitness  for  the 
I)lace,  and  this  was  Professor  Chauveau  of  Lyons, 
the  well-known  veterinarian  and  physiologu^t  He 
was  electe<l  by  a  great  majority,  and  is  to  fill  the 
place  of  M.  Bouley  in  many  ways,  being  already 
inspector-general  of  veterinary  schools,  and 
member  of  the  institute,  and  so<m  to  be  elected  a 
professor  in  the  Museum  d'histoire  naturelle,  in 
M.  Bouley 's  place.  His  duties  will  be  different 
from  those  of  his  predecessor.  He  will  be  profes- 
sor of  general  physiology  and  pathology,  instead 
of  professor  of  comparative  pathology,  at  least  it 
is  rumored  so;  and  this  ia  not  surprising,  ProfesBor 
Chauveau  being  by  training  more  of  a  physiologist 
than  of  a  pathologist.  He  is  a  very  able  man,  has 
worked  a  good  deal,  and  thoroughly  understands 
comparative  anatomy  and  physiology.  His  elec- 
tion in  Bouley's  place  is  very  favorably  commented 
on  here. 

M.  Laurent  has  conmaunicated  to  the  Academy 
of  Belgium  the  results  of  some  experiments  on  the 
infiuence  of  different  bacteria  on  the  growth  of 
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^^nun«  He  has  grown  the  plant  in  differ- 
Hrtu  of  earth,  and  ha^  found  thai  tlie 
Itria  are  very  useful ;  since  the  plant.8  j^owii 
uUa  tilled  with  bacteria  are  much  bigger  and 
r  thmn  thf)€H>  grown  in  sterilized  knmus, 
be  Ifist  two  numbers  of  the  Betme  scientiftquf 
Ain  articles  on  the  2o51ogical  stations  of  Cett*? 
Conrarneau.  The  laboratorj  of  Cette  is  well 
wn,  ant]  presents  the  great  advantage  of  a  rich 
lA  to  be  found  in  the  brackish  waters  of  pools 
le  salt-marsheA,  and  in  fresh  water.  No  place 
^tmce  otters  such  a  happy  combination  of  dif- 
ut  fields  for  biologit^al  student**.  Professor 
ilierof  Montp»ellier,  well  known  by  his  numer- 
and  interesting  researches  on  the  origin  of 
kal  elements  in  the  rertebrates,  foujided  this 
ratory,  and  he  now  wishes  to  develop  it.  He 
ying  to  raise  the  money  for  the  purcha.se  of  a 
ft  of  land,  and  espec?iaUy  for  a  new  building. 
to  be  htipcd  tliat  he  will  succeed-  As  U*  Con- 
leau,  the  oldest  of  all  our  marine  hiboratoriee, 
ems  t-o  l>e  in  jfood  order.  It  was  founded  by 
;i  in  1859.  It  is  a  simtiU  lalK>nitnry,  and  cannot 
ipete  with  its  younger  comi>aniotis  of  Roscoff, 
yulB*  Cette,  ViUefrancbe,  and  Wincereux ; 
yet  it  may  render  good  service.  Interesting 
archt-B  concerning  the  temperature  of  the  ix*ean 
lilferent  depths  have  been  conducted  by  M. 
c ;  and  it  is  intended  to  study  the  habits  and 
L>gy  of  sardines,  a  fish  very  abundant  on  the 
It  at  certain  timeH  of  the  year,  and  concerning 
ch  very  little  is  yet  known.  V, 

miw,  Ma7  19. 

y  provincial   assembly  of    Ban    Paulo    has 

irl  an  appropriation  of  fifty  contos  *»f  reis 
ivalent  to  alwiut  twenty-five  ihongand  dollarH) 
]iegin  a  geographical  and  geolugicHl  survey  of 
nmroTince  on  the  plan  followed  by  the  surveys 
Blerritoriea  of  the  United  State?* ;  and  work 
Sready  been  commenced  with  the  following 
« :  Prof.  Orville  A,  Derby,  director  ;  Dr.  Theo- 
|Bpunpaio,  chief  torH>gnipher ;  Dr.  Luis  Felipi>e 
H|pa  de  Campos,  and  Dr.  Francises  de  PaiUa 
WtA^  geologists.  The  first  work  of  the  com- 
lion  will  be  the  exploration  of  tlie  river  Para* 

Eaa  from  near  its  source  to  its  Junction  with 
ana,  which  promises  to  become  an  im- 
link  in  the  system  of  internal  communica* 
the  empire,  and  to  atford  a  complete 
logical  section  across  the  variouii  l>elt8  of  sedi- 
tary  formatioofl  of  the  province.  The  province 
an  Paulo  joins  that  of  Rio  de  Janeiro  on  the 
cmG  of  the  most  interesting  and  inii>or- 
the  empire,  and  has  as  yet  received  but 
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little  attention  from  gaologftrtB.  It  ia  Tery  ex- 
tensile, is  known  to  pooQCgo  great  natural  re- 
sources, and  embraces  the  principal  coffee-grow- 
ing sei^-tioni*  of  Brazil.  Oiierations  have  probably 
l)een  l>egun  by  this  time.  With  respect  to  his  re- 
cent studies  in  Bra2db  >Ir.  Derby  writes,  "I  hare 
t>een  giving  a  great  deal  of  attention  to  jietro- 
graphical]  work,  with  very  encouraging  results,  as 
I  find  that  the  geology  of  the  vicinity  of  Rio  de 
Janeiro  is  not  so  monotonous  as  I  had  supposed, 
as  there  are  within  ^asy  reach  of  the  city  three 
ancient  volcanic  centres,  with  a  great  and  fier- 
plexing  variety  of  eruptive  rot^ks,  both  in  large 
masses  and  in  small  dikes." 

— ^The  lielief  in  the  occurrence  of  *  sea- serpent*' 
in  the  c»cean  of  to-day,  though  hanlly  openly 
averred,  is  not  discountenanced  by  not  a  few 
scientific  men  who«e  opinion!^  are  entitled  to  the 
highest  consideration.  Dr.  J.  B.  Holder,  after 
giving  (in  the  Annals  of  the  N.  Y.  academy  of 
science?)  an  historical  account  of  a  *  (■ea-set^tent  * 
observed  near  Boston,  oorroljorates  the  adduced 
testimony  by  the  description  of  a  carcass  of  a  large 
and  unknown  animal  found  ofi  the  coast  of  Florida, 
a?  relates!  by  highly  creditable  wirneesesr  The 
creature  de?j€iibe<i  was  <»ver  forty  feet  in  length, 
and  nowhere  of  more  than  two  feet  in  diameter, 
Unlortunaleiy  tlie  s|)ecimen  was  in  an  advanced 
atate  of  decomposition,  and  no  portion  was  saved. 
The  dii*covery  of  the  giant  squids  otf  the  Atlantic 
coast  within  recent  years  demonstrales  the  poesi- 
bility  of  other  large  animals  yet  inhabiting  the 
ocean,  of  whose  existence  i*cienee  is  yet  wholly 
unaware.  May  not  some  descendant  of  the  cre- 
taceous mosasaurs  or  plesioaaura  yet  be  among 
them  V 

— ^  At  a  meeting  of  the  Royal  Cf>lonial  institute, 
held  on  May  11,  in  London,  a  pa}>er  on  'Tasmania 
as  it  is/  was  read  by  Mr.  W.  L.  Do1>son,  chief 
justice  of  Tasoiania.  As  to  the  chief  industrial 
pursuits  of  Tasmania,  Mr.  Dobson  remarked  that 
the  largest  return  was  received  from  ab-^p's  wool* 
and  great  attention  was  devoted  to  breeding  meri- 
no sheep,  with  fleeces  of  the  finest  and  densest 
quality.  An  inexhaustibJe  supply  of  timber  of 
different  kinds  was  obtaine^l  from  the  dense  forests 
of  the  island  i  and  hops,  i^ats.  and  potatoes  were 
among  the  vegetable  pnxinee.  There  could  be 
little,  if  any,  doubt  that  the  mining  wealth  of 
Tasmania  was  yet  in  its  infancy.  As  to  means  of 
locomotion,  257  miles  of  railway  had  been  laid 
down,  and  117  nearly  completed,  and  there  was  a 
network  of  telegraphic  wires  all  over  the  inhab- 
ited portions  of  the  colony.  No  aid  was  afforded 
by  the  state  to  religion  ;  and  of  the  population, 
about  one-half  belonged  to  the  Church  of  Eng- 
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land,  and  one-fourth  to  the  Church  of  Rome.  He 
helieved  that  Tasmania  had  not  progressed  more 
rapidly  because  she  had  hitherto  su£fered  from 
contiguity  to,  and  comparison  with,  the  neighbor- 
ing colonies,  which  offered  a  wider  field  and  greater 
scope  for  the  energy  and  enterprise  of  the  settler. 
As  this  field,  however,  gradually  became  occupied, 
Tasmania's  progress  would  again  become  assured. 
He  thought,  however,  that  a  colony  which  had 
increased  her  revenue  during  the  last  decade  from 
£340,000  to  £550,000,  and  her  exports  from  £1,000,- 
000  to  £1,400,000,  was  not  to  be  deemed  wanting 
in  progress. 

—  Mrs.  J.  Lawrence  Smith  has  presented  to 
Harvard  college  a  tablet  in  memory  of  her  hus- 
band. The  tablet  is  of  bronze  inlaid  with  silver, 
and  is  to  be  placed  with  the  Smith  collection  of 
meteorites  purchased  by  Harvard  college  after  Dr. 
Smith's  death.  In  the  centre  of  the  tablet  there 
is  an  enamel  portrait  of  Professor  Smith,  and  this 
is  surrounded  by  the  different  medals  and  decora- 
tions with  which  he  was  honored.  It  will  be  re- 
membered that  the  collection  of  meteorites  was 
sold  for  ten  thousand  dollars,  of  which  sum  Mrs. 
Smith  contributeil  two  thousand.  With  the  eight 
thousand  dollars  actually  received,  Mrs.  Smith  has 
generously  endowed  the  Smith  medal,  which  is  at 
the  disposal  of  the  National  academy  of  sciences. 

—  The  engraving  of  the  various  index-catalogue 
charts  for  the  U.  S.  coast  and  geodetic  survey 
has  been  commenced  ;  the  chart  of  the  whole  At- 
lantic coast  and  Gulf  will  be  out  by  the  middle  of 
August :  that  for  the  Pacific  coast  will  be  issued 
Jan.  1.  The  Pacific  coast  tide-j)redictions  for  the 
year  1887  are  now  in  the  hands  of  the  public 
])rinter  ;  the  predictions  for  the  Atlantic  coast  will 
l>e  sent  to  the  printer  this  week  ;  and  the  entire 
series  will  be  ready  for  issue  by  the  1st  of  August. 

—  Plate  No.  10  of  the  detailed  topographical 
survey  of  the  District  of  Columbia,  made  by  As- 
sistant John  W.  Donn  of  the  U.  8.  coast  survey, 
under  the  direction  of  the  engineer  commissioners 
of  the  district,  has  been  printed  and  sent  to  the 
commissioners.  The  drawing  of  plate  No.  16  is 
complete,  and  will  be  placed  in  the  hands  of  the 
photolithographer  this  week.  This  sheet  will 
show  the  location  of  the  estate  recently  purchased 
by  President  Cleveland  for  a  summer  residence. 
For  the  want  of  sufficient  funds,  it  has  only  been 
practicable  to  keep  one  topographical  i)arty  at 
work  on  this  important  survey.  Those  having 
charge  of  the  direction  and  execution  of  this 
work  are  urging  congress  to  appropriate  sufficient 
money  to  emjjloy  at  least  one  more  party  and  two 
skilled  draughtsmen,  in  order  to  complete  it. 

—  Bu/ietin  No.  15  of  the  Ohio  agricultural  ex- 


periment-station contains  an  interesting  account 
of  further  experiments  by   Prof.  H.  A.  Weber 
upon  the  microscopic  methods  of  distingnishing 
butter  from  other  fats  proposed  by  Dr.  Thomas 
Taylor,  and  which  were  mentioned  in  a  recent 
number  of  Science,    It  will  be  remembered  that 
Dr.  Taylor's  first  claim  was  that  butter,  cooled 
slowly  under  certain  conditions,  formed  '  globules,' 
which,  when  viewed  by  polarized  light,  showed  a 
well-defined  St.  Andrew's  cross.    Professor  Weber 
having  shown  that  this  appearance  was  not  charac- 
teristic of  genuine  butter,  but  might  be  produced 
in  any  common  fat  by  treatment  similar  to  that 
applied  to  the  butter.  Dr.  Taylor  then  practically 
abandoned  his  claims  for  this  test,  and  called  par- 
ticular attention  to  another  test  as  being  most 
important  and  characteristic.     According  to  Dr. 
Taylor,  if  a  sample  of  butter  is  viewed  by  polarized 
light,  a  plain  selenite  being  placed  between  po- 
larizer and  analyzer,  a  uniform  color  is  observed : 
if  any  solid  fat,   like  lard  or    tallow,  be   thus 
viewed,  the  fat  will  exhibit  prismatic  colors.    It 
is  this  test  which  has  been  the  subject  of  Professor 
Welder  s  investigations,  and  he  finds  it  as  falla- 
cious as  the  former  one.     Any  of  the  fats  under 
consideration,  if  melted,  and  cooled  slowly,  and 
then  submitted  to  Dr.  Taylor's  test,  will  show  the 
prismatic  colors,  due  to  the  action  of  the  com- 
paratively large  crystals  formeil  upon  the  iwlar- 
ized  light.     On  the  other  hand,  the  same  fats,  if 
c*ooled  quickly,  so  as  to  prevent  the  formation  of 
large  crystals,  present  the  uniform  tint  claimed 
by  Dr.  Taylor  as  characteristic  of  butter-fat.    An 
interesting  observation  was  made  upon  a  sample 
of  butter  which  had  been  kept  in  a  closed  tin  Ih>i 
in   the  laboratory,  and   had   become   altematvlv 
hard  and  soft  with  the  changes  of  temi>er.u\irf, 
but  never  melted.     This  butter,  which  had  lianlly 
been  exi)ose<l  to  greater  clianges  of  temperature 
than  much  country  butter  is  liable  to,  showetl  the 
prismatic  colors  claimed  by  Dr.  Taylor  as  charac- 
teristic  of  foreign   fats.     Professor   Webt-r  con- 
cludes this  account  of  his  exi)eriments  in  the  fol- 
lowing words  :   **  Taking  the   whole  of  Dr.  Tay- 
lor's microsco]>ical  investigations  into  account,  it 
may  be  said  that  they  have  received  more  atten- 
tion at  the  hands  of  American  investigator^  tlian 
their  crude   methods  and   erroneous   conclusions 
would  warrant." 

—  The  distinguished  mechanical  engineer. 
Adoli>he  Hirn,  has  been  decorate<l  with  the  Onler 
of  the  rose  by  the  emperor  of  Brazil. 

—  Assistant  C.  H.  Boyd  of  the  coast  survey  h.ns 
been  instructed  to  make  an  examination  into  the 
changes  in  the  shore  line  in  the  vicinity  of  M<mo- 
moy,  Mass.;  instructions  have  been  issued  to  Sub- 
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W,  C.  Hodgldns  to  make  an  examination 
it  at  Cai»e  Lookout  where  ^eat  cliaoges 
re|X>rted  &ince  the  last  examination ; 
it*Conimf»ncler  Brownson,  U.JS,X,,  chief 
pliio  m6|)ectur,  is  now  in  New  York,  in- 
the  (iediiey.  Bache,  and  Endeavor ;  Lieut, 
pter  1ms  been  detached  from  the  coast- 
amer  Gednej,  and  place<l  in  charge  of 
a  laid  lip  at  the  New  York  navy-yard ; 
cm  the  steamers  Paterson  and  McArthur, 
pe  stationed  at  Wrangle,  Alaska,  state 
weather  is  very  favorable  for  work,  and 
Its  thug  far  attained   have    Ijeen    most 

Ro.ral  academy  of  sciences  at  Turin  has 
&il  the  grand  Bre^tsa  prize  of  twenty-four 
^dollars*  to  be  awarded  at  the  close  of 

the  most  meritorious  work  or  discovery 
bysical  or  natural  eciences,  produced  diir- 
^ears  1886-*<9.     Tlje  i>rize  is  open  to  the 

Interuationat  literary  and  artistic  aeso- 
fiy«  (he  Actulemtf,  will  not  hold  it<s  next 
at   Stockholm   this  year,    as   had   been 
U  hiu  at  Geneva,  on  the  IHth  of  Septem- 
e  subjects  to  be  discuBsed  will  compriee 
of  property  in  lettris  minsives,  the  agree- 
to  publication  and  the  rehitioria  Lietween 
and  ptibMphers.  the  riijlit  of  property  in 
of  hterary  and   scientific   productions^ 
0861  nnlat ion  of  the  right  of  translation 
of  prt^hictton. 
nralists  will  recall  that  some  fossil  egg- 
t  injects  of  extraordinary  size  were  found 
rs  ago  m  Colorado  in  beds  referred  to 
bile  ixritHl,  and  considered  by  Scudder  as 
|g  the  existence  of  a  neuroj^terous  insect 
ftely   allied  to  our  great    '  HellKraraite,' 
comutuB,      It  now  apf>ears  that   pre- 
gniliu'  btxlies,  at  fir«t  BUpi>osed   to  l>e  of 
origin,  have  been  found  in  the  lignites 
near  Aix,  France,  ae»CH?iated  with  ICe- 
in  bedb  universally  referred  to  the  lower 
in.  or.  even  lower,  to  the  Camponian  \ 
the  liorizon  of  the  upper  cretaceous.    The 
has  already  been  compared   to  our 
p. 

WtJrtemberK  nunifttry  has  invited  the 
'Ot»  of  Bavaria,  Austria,  Baden,  and 
id  to  participate  in  an  examination  and 

the  deeper  portions  of  the  La  it  e  of  Con- 
serve  in  the  preptt ration  of  an  accurate 
he  hike's  bottom.  A  commi&sion  of 
will  meet  in  Friedrichshaven  to  decide 

ttkethods  and  extent  of   the  proposed 


—  Prof.  G.  Dewalque  of  Li6ge,  the  secretary  of 
the  Commission  of  the  International  congress  of 
geologists  on  the  map  of  Euroi>e,  desires  to  sell  his 
large  library  tn  bloc,  and  wishes  to  know  wliefcher 
some  individual  or  institution  will  not  make  him 
an  offer  for  it  on  the  basis  of  a  catalogue  of  lU 
contents. 

—  The  output  of  shad  hatched  by  the  U.  S.  fish 

commission  up  to  the  present  time  has  been  13,- 
OOO.OnO,  These  have  been  sent  away,  as  fast  as 
hatched,  to  various  atreams,  and  deiM:>site<l  :  J356,- 
OfHJ  have  gone  to  the  Cheat  River  at  Grafton  ; 
3T0.0(><1  to  the  Chattahotxdiec.  Georgia  ;  62<1,0()0 
to  the  C^hickahominy  ;  829jl<KJ  to  the  Dan  ;  T58,- 
OOt)  to  the  Mattapony  :  385,CKX)  to  the  Pamunky ; 
1J10,<H»0  to  the  Occofiuan  ;  7rj7,(KM)  to  the  Shen- 
andoah ;  S8<l.n(K)  to  tlie  James  ;  nTU.fMK)  to  the  Af»- 
pomattox  :  6(m,0iX)  to  the  IVloniK-acy  ;  (J(M>J)()0 1«»  the 
Patuxent  ;l,234,0O<l  to  iheRivanna  ;3JH).(MMKo  the 
Aot'okeek  Creek  :  389»000  to  Aquia  Creek  ;  h2T0.- 
000  to  the  Rapidan:  391J)W  to  the  North  Anna  ; 
l,070,(>0O  tothe  Rappahannock;  1,282,000  to  the 
Little  Falls  of  the  Potomac  -,  l,5W0,0<Mj  t*.  the  Hud- 
son r  and  L(M»(l,iJ0O  i<^  the  ColoraVlo.  All  of  these 
fish  are  not,  of  c<nirse,  coiinttHl  and  numbt^ed. 
They  are  measured  in  the  jars,  It  is  known  by 
actual  coimt  how  many  eggs  are  necessary  tu  fill 
a  jar  to  the  depth  of  tin  inch.  A  »]uart.  it  is 
estimated,  i^ilJ  hold  2>«.(HM)  eggs. 

—  New  discoveries  of  petroleum   in   southern 

California  are  causing  much  excitement,  says  the 
Los  Angeles  Htratd,  A  well  recently  bored  in 
Ventura  county  is  yielding  fifty  barrels  of  oil  daily. 


LETTERS  TO  THE  EDITOR, 

»•*  CorT€»pondfnta  are  r<y/*ii'*rwf  to  be  as  brirf  at  potfibf^.    The 
irWf<r>  namic  in  tn  aft  ca*e»  regutfett  as  proof  of  QoodjaitK. 

Some  devices  for  teaching  historical  geography. 

A  FRIE^'D  baviQj^  calt<^d  my  attention  to  Rome  t«U|2^- 
gestioDS,  in  Scirncf  of  April  I*,  on  maps  suitable  for 
history  classes,  it  has  occurred  to  me  that  perhaps 
the  results  of  several  yeai'*'  exfierimeiiring  with  djf* 
f*»rent  devices  for  tifaobing  historic  geography  might 
be  of  interest  to  some  of  your  readers. 

That  helpd  are  needed  to  illuBtrat«  the  intricate 
terntcjriol  changes  of  continental  history,  Boarcely 
requires  tn  he  further  emphasized.  Much  of  history, 
indeed,  i»  little  more  than  the  record  of  such  changes. 
The  contrast  l»etween  the  hopeless  coDfusioo  of  manv 
important  epochs  when  studied  without  hifttorical 
maps,  and  the  beautiful  cleameiu;  of  the  same  epochs 
with  the  maps,  is  simply  astounding,  and  is  the  true 
warrant  for  the  lime  honored  claim  of  geography  aa 
one  of  the  two  eyes  of  history. 

Having  become  impre^^sed,  after  a  deal  of  unsatis- 
factory teachin^r,  that  better  machinery  than  the 
ordinary  is  almost  a  nece!<sity,  I  have  spent  conradera- 
hie  time  and  pains  trying  different  devices.  For 
eeveral  years  I  used  a  map  of  Europe  permanentlY 
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painted  on  the  blackboard,  and,  to  show  territorial 
changes,  filled  in  with  colored  crayons.  This  method 
has  the  great  advantage  of  growing  before  the  class, 
changing  with  the  history.  Bat  it  is  wanting  in 
cleanness  and  accuracy,  requires  much  disagreeable 
labor,  and  involves  destroying  the  boundaries  of  the 
one  period  before  putting  on  those  of  the  next ;  so 
that  the  eye  cannot  compare  the  two  stages. 

Accompanving  this  device,  I  have  u^  that  for 
the  pupils  which  you  suggest;  i.e.,  small  uncolored 
outline-maps,  to  be  filled  in  for  successive  epochs  by 
the  student  himself.  My  class  in  medieval  history 
last  year  was  required  to  make  eighteen  of  these. 
To  get  the  outline-maps,  we  have  copies  made  by  the 
hektograph  process.  Tracing-paper  can  be  used  to 
get  the  first  copy,  thus  bringing  this  scheme  within 
the  reach  of  every  teacher. 

We  also  use  your  scheme  involving  a  series  of  wall- 
maps  for  successive  epochs.  With  other  teachers  I 
have  often  felt  the  need  of  cheap  printed  outline- 
maps,  to  be  filled  up  in  the  course  of  the  work.  In 
lieu  of  such  outline-maps,  we  have  gotten  along 
pretty  well  by  the  use  of  white  hollimd,  which  is 
sufficiently  translucent  to  be  used  like  tracing  cloth  ; 
so  that  the  labor  of  carefully  drawing  the  map  has 
to  be  performed  but  once.  This  material  we  buy  in 
quantities,  so  that  it  costs  but  twelve  cents  and  a  half 
per  yard.  To  secure  the  requisite  width,  two  or 
more  pieces  can  be  sewed  together.  Being  strong  to 
resist  wear  and  tear,  for  maps  it  is  about  the  most 
satisfactory  material  with  which  I  am  acquainted. 

But  the  best  device,  by  all  odds,  which  we  have 
yet  hit  upon,  is  a  system  of  ground-maps  with  super- 
posable  fractional  maps.  The  orifdnal  map  we 
mount  on  a  soft  pine  back,  and  indicate  every  change 
by  overlaying  it  with  fractional  maps  corresponding 
in  naturid  features  to  the  original,  but  colored  in 
such  manner  as  to  show  the  altered  political  relations. 
Thus,  having  a  map  of  Italy  divided  and  colored  to 
show  its  political  condition  before  1859.  —  with  Sar- 
dinia and  Piedmont  red,  Austrian  territory  yellow, 
Parma  orange,  Modena  gray.  Papal  States  brown, 
Tuscany  olive,  and  Naples  purple,  —  we  tell  the  story 
of  Magenta  and  Solferina ;  then  lay  over  yellow 
Lombardy  a  red  Lombardy,  to  show  its  acquisition 
by  Sardinia  ;  and  a  green  Savoy  and  Nice  over  the 
red  Savoy  and  Nice,  to  show  how  France  exacted 
them  as  the  price  of  her  assistance.  Theu,  on  Victor 
Emanuel's  acceptance  of  the  offered  sovereijjnty  of 
Parma,  Modena,  Bologna,  and  Tuscany,  a  red  patch 
is  tacked  over  these  districts.  So  a  red  Sicily  and  a 
red  Naples  are  laid  on  when  Garibaldi's  work  is 
done.  A  red  Aneona  and  Umbria  finish  the  work 
for  1860.  In  1866  Venetia  is  covered  with  red  ;  and 
in  1870,  the  remainder  of  papal  territory. 

During  the  year  we  have  worked  out  sets  for  the 
territorial  history  of  France  from  1550  to  1870,  of 
Prussia  from  1400  to  1866,  of  the  Ottoman  empire 
from  1680  to  1886,  of  western  Europe  from  395  to 
888,  etc.  From  no  other  plan  have  we  obtained  re- 
sults at  all  comparable  with  those  of  this  year. 

The  advantages  of  this  device  are  apparent.  It  is 
superior  to  the  series  of  maps,  because,  P,  it 
changes  with  history  ;  2"*,  a  more  definite  concept  of 
the  changed  territory  is  obtained  when  it  can  be 
taken  off  and  handled  as  a  piece  of  cloth ;  3^,  the 
student  can  be  set  to  work  out  the  changes  for  him- 
self, —  to  build  up  or  take  to  pieces  the  map ;  and, 
4^,  it  is  less  expensive,  involving  but  one  or  two 
full-sized  maps.     It  is   superior   to  the   blackboard 


scheme,  because,  1**,  it  is  clearer  ;  2*,  it  is  morei 
curate ;  8**,  it  is  easier  to  reproduce,  and  so  sol  t 
difficult  for  the  student  and  the  overworked  tesehe 
and,  4^,  it  preserves  both  the  original  cooditkn 
things  and  the  changed  order,  each  of  which  csa 
reproduced  in  turn,  and  thus  the  exact  nature  a 
extent  of  the  change  can  be  clearly  and  difinit 
seen. 

Incidentally,  the  use  of  a  soft-wood  back  has  • 
gested  several  little  devices  which  we  find  quite  hi 
ful.  For  battles  we  use  a  bright  red  spear-head 
stifE  cloth  fastened  with  sealing-wax  to  the  head 
a  needle.  These,  being  removable,  are  placed 
the  map  just  where  events  call  for  them ;  can 
made  large  enough  to  show  across  any  room  with 
permanently  disfiguring  the  map ;  do  not  crc 
regions  like  the  Netherlands,  where  many  bat 
have  been  fought,  till  the  confusion  is  hopeless  ;  a 
finally,  furnish,  in. putting  them  on,  a  useful  exer 
for  the  student.  Similarly,  we  use  a  yellow  atsi 
a  black  circle  for  treaties  of  peace,  and  lines 
colored  braid  to  follow  expeditions,  such  as  Al 
ander's  or  the  crusades.  Doubtless  other  expedii 
of  the  same  nature  will  suggest  themselves. 

F.  M.  Tati 
Albion,  Mioh.,  May  88. 


Some  Ojibwa  and  Dakota  practices. 

Science  (vol.  iii.  No.  57)  records  on  p.  298  the 
covery  of  human  bones  suggesting  cannibalism 
cave  near  the  village  of  Holzon  Brunswick,  repoi 
to  the  Berlin  anthropological  society  by  Profe 
Nehring.  **It  is  the  first  evidence  discover 
says  the  author,  **  that  a  race  of  anthropophagi  < 
existed  in  Germany.  The  bones  were  not  i 
calcined,  and  had  evidently  been  chopped  to  ob 
the  marrow.  As  a  still  greater  proof  of  cannibal 
it  was  shown  that  the  bones  were  thrown  in  a  h 
as  if  cleared  after  a  meal.  ...  In  the  subseq 
discussion  Professor  Virchow  raised  some  objeei 
to  the  cannibal  theory.'* 

A  case  like  the  one  in  question  mi^ht  someti 
probably,  be  referable  to  exceptional  cannibal 
that  is,  to  an  act  of  cannibalism  committed  u 
extraordinary  conditions,  by  a  race  not  comn 
addicted  to  the  vice,  and  even  in  general,  perl 
abhorring  it.  In  solving  problems  of  this  soi 
becomes  a  pertinent  inquiry,  how  savage  man  o 
historic  period  actually  *  takes  his  meals,'  if 
they  may  be  called,  and  whether  or  not  he  prai 
disposing  of  the  residuum  of  his  food  in  the  or 
manner  indicated  above. 

An  instance  of  man-eating,  with  its  attendan 
cumstances,  occurring  among  the  wild  Ojibw 
Lake  Pokegema,  Minnesota,  is  cited  below. 
put  on  record  in  this  place  for  the  purpose  of 
trating  exceptional  cannibalism  in  non-can 
tribes,  and  of  showing  how,  half  a  century 
Algonkins  and  Dakotas  still  inhabiting  the  i 
west  were  accustomed  to  hew  in  pieces,  distr 
and  leave  to  be  gnawed  by  animals,  the  slaugl 
bodies  of  their  enemies.  The  given  facts,  fu: 
more,  emphasize  the  possible  co-existence,  ii 
same  aboriginal  community,  of  two  widely  difl 
grades  of  civilization,  particularly  in  the  ci 
savages  just  emerging  from  barbarism  in  vir 
their  association  with  enlightened  races. 

It  should  be  stated  that  this  paper  has  beei 
pared    from    verbal  and  written    material    t 


SCIENCE. 


527 


d  th*  writer  by  Mrs.  Elizabeth  Taylor  Ayer, 
n«ry  Utiy  who  waa  a  keeoly  interested  par* 
in  moat  of  the  eTents  reported.  Amonir  the 
ritert  of  MintiesotQ,  tt&gments  of  the  Hame 
e  oc'cor,  presenting,  however,  different 
>(  this  history,  and  altogether  lackin|y^  the 
of  coatinuity. 

jibwa  bund  of  abonKinefi  settled  aboat  Lake 
ria,  in  wb*t  is  now  Pine  county,  Miun.,  io- 
in  1^1  two  Ojtbvra  brares,  ^ — one  named 
t'Oia  ;  the  other  callpd  by  the  missionaries 
i!  at  that  point  Julius  Cae&ar,  both  on  account 
i^tinguishvd  t»eanng^  and  bis  prowess  in  bat- 
time  in  May,  1841,  these  two  lodians  were 
)ed  down  the  St.  Croix  valley  to  St,  Croix 
or  ne^'dful  supplies.  Upon  renchinfr  their 
iOD,  they  learncHcl  th&t  ^eir  hereditary  ene- 
«  Sioux  or  Dekotas,  were  abont  to  attack  the 
naOjibwas,  when,  leaving'  their  supplies  be- 
»m,  they  hastened  homeward  to  give  warning 
mpendintr  danger. 

the  return  journey,  they  encountered  the 
r  in  question,  under  circumstances  which 
advance  and  retreat  alike  daugerous. 
fc  moment^B  hesitation,  the  young  Ojibwas 
I  the  hostile  party,  Julius  Caesar  killing  one 
ders  of  the  expedition  :  the  two  then  parted 
■fa  oth«*r,  and,  in  act^onJance  with  Indian 
4  in  opposite  directionti. 
preat^  hotly  upon  Julius,  He  threw  his 
ly  over  one  shoulder,  and,  with  a  backward 
shot  dead  a  second  Sioux  warrior,  who 
be  a  bmtber  of  the  first.  These  two  Sioux 
ire  sons  of  Little  Crow%  senior,  a  prominent 
tiat  chief  of  the  Kapota  band  of  Dakotaa, 
me  settled  within  a  few  miles  of  the  present 
e  city  of  St.  Paul. 

hi'^Helf  immediately  felL  His  body  was 
iredr  His  limbs  were  literally  hewed  in 
Id  scattered  to  the  four  winds.  His  head 
ped,  detached  from  the  trunk,  placed  in  a 
Ah  fragments  of  his  person,  adjuat-ed  with 
ttirned  toward  the  bodies  of  hie  victims 
^r,  and  left  dangling  from  the  bough  of  a 
nt  tree.  A  friendly  party  eventually  di»- 
I  aud  identified  the  mutilated  remains,  and 
intelligence  of  the  disaster  to  the  families 
Ibung  men  at  Lake  Pokegema.  No  traces  of 
•nia^ft  body  could  be  found,  but,  as  he  had 
ly  diaappeared,  it  was  believed  that  he  like* 
periabed  at  the  hand  of  the  enemy. 
HEegema  Indians  apprehended  further  hos- 
tile immediate  future.  The  better  to  guard 
lurprise,  «ruch  of  them  as  were  dwelling  upon 
land  abandoned  their  places,  and  took 
rith  friends  upon  a  small  i.^land  near  the 
the  lake.  The  sole  approach  to  this  spot 
water,  the  Pokegemas  withdrew  their 
night  from  the  outer  shore,  and  secured 
inst  capture  upon  the  island.  The  women 
le  profier  season  planted  potatoes,  maize, 
'  vegetables  upon  the  mainland  in  large 
s  which  they  called  gardens.  These  they 
during  the  day,  return iog  to  their  island 
boat  at  nightfall. 
nnerM  were  soon  despatched  from  Lake 
to  ac<)uaint  friends  at  Mitle  Lacs  with  the 
ippoaed  fate  of  Julius  and  We  zAaf-ma« 
the  morning  chosen  for  their  departure, 


they  were  si^t  acrosa  the  lake  to  the  west,  in  cano«a, 
by  two  young  girls  of  the  band,  who  accompaniad 
them  for  the  purpose  of  returning  the  boats  used  to 
their  owners  at  the  island.  A  hostile  force  of  Sioux 
warriors  had  meanwhile  succeeded  in  penetrating 
secretly  to  Pokegema,  and  these  were  now  ambuahad 
in  two  bodies  upon  the  eastern  and  the  western  edgea 
of  the  lake.  The  larger  division,  of  one  hundred 
fitfhtiug  men,  was  posted  upon  the  eastern  shore,  in 
the  rear  of  the  gardens,  and  was  expected  to  make 
the  main  attack  upon  the  Ojibwas.  The  western 
party,  of  thirty,  comprising  men  and  some  women 
and  boys,  was  so  stationed  as  to  prevent  the  Ojtbwas 
from  retreating  across  the  lake  during  battle.  The 
latter  force  had  been  strictly  charj^ed  to  make  no 
sign  until  firing  should  be  heard  from  the  eastern 
shore. 

One  or  two  of  the  Sioux  hotheads,  however,  could 
not  withstand  the  temptation  to  fire  upon  the  canoes 
as  they  reached  the  beach.  The  Ojibwa  runnera 
promptly  returned  the  fire,  and  made  for  the  shore. 
They  finally  ei*caped  their  opponents  by  plunging 
into  the  forest,  though  all  were  more  or  leas  wounded. 

The  two  Indian  maidens  were  small  creatures  of 
only  about  twelve  years,  being  pupils  at  the  mission- 
school.  These  girls  sptang  out  of  the  canoes,  and  in 
their  terror  waded  from  the  shore  into  the  shallow 
waters  of  the  lake.  They  were  pursued  and  captured 
by  the  Sioux  party.  The  men,  dragging  ttiem  to  land, 
butchered  them  upon  the  spot,  their  dying  flhrieks 
ringing  in  the  ear^  of  the  distracted  parentj  at  the 
island.  They  were  scalped,  their  heads  were  cut  off, 
a  hatchet  was  sunk  in  the  brain  of  each«  their  bodies 
were  mutilated,  and  the  heads  were  set  up  in  mock- 
ery in  the  sands  of  the  shore. 

In  brief,  the  Sioux  party  lost  two  men  killed  out* 
right,  and  one  mortally  wounded.  So  assured  of 
iuccees  in  this  expedition  were  they,  that  they  had 
brought  with  them  a  certain  number  of  boys  and 
women  to  aid  in  carrying  away  their  anticipated 
spoils.  In  finally  quitting  the  field,  they  possessed 
themselves  of  a  boat  owned  by  the  missionaries,  and, 
depositing  their  slain  within  it,  moved  two  or  three 
miles  up  Snake  River,  where  they  landed.  Here 
they  arrayed  the  dead  in  the  best  they  could  procure^ 
and  left  them  seated  in  an  upright  position  against 
the  trunks  of  trees. 

Two  days  after  the  fight,  certain  of  the  wild  Poke- 
gemas ascended  the  river  in  search  of  the  dead  bodiea 
of  the  enemy,  which  they  found  arranged  as  de- 
scribed, and  which  they  proceeded  to  hew  in  pieces, 
and  convey  to  the  island  for  distribution  among  the 
members  of  their  band.  All  tho-e  who  bad  lost  a  rel- 
ative at  the  band  of  a  Sioux  were  to  be  supplied  with 
a  portion  of  a  Sioux  body,  those  recently  bereaved 
being  the  first  to  be  served. 

The  mother  of  one  of  the  slaughtered  girls  was  a 
pagan.  She  received  as  her  allotment  the  head  of  a 
Sioux  warrior.  The  mother  and  the  wife  of  Julius, 
who  were  no  longer  wild  Indians,  had  appropriated 
to  them  an  arm  each«  The  savage  mother,  frantic 
with  grief  and  rage,  repeatedly  dashed  the  head 
vengefully  among  the  stones,  and  tossed  and  spurned 
it  with  her  foot  along  the  sands  until  weary,  eventu- 
ally leaving  it  to  be  eaten  by  the  dogs,  and  to  moulder 
away  among  the  refuse  of  the  villai^e.  On  the  other 
hand,  the  mother  and  wife  of  Julius  accepted  in 
silence  the  customary  mementos  of  victory,  and  with* 
drew  with  them  to  their  lodge.  Here  the  two 
bereaved  women  took  the  disaevered  limbs  upon  their 
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lap£«  swuthefl  ibetn  carefully  in  wrappings  or  cloth 
selected  by  the  mother  from  her  tnoBt  valued  treafi* 
iires,  repeated  above  theni  a  abort  prayer,  and,  steal- 
ing out  uuubserveilt  dug-  a  suttable  pit  and  buried 
thetn  in  it. 

The  night  after  the  return  of  the  Poke^emnfi  with 
the  Sioux  bixiina,  they  treated  theni»el7e8  to  a  ^reat 
feast  at  tb«  island,  wbteb  culuiinated  in  the  u^ual 
hideous  orines.  From  this  bauquet  the  better  class 
of  the  band  absented  themselves.  Sioux  flt?Bh  was  at 
this  time  boiled  and  eaten  with  wild  rice.  Mrs.  Ayer, 
tetrtifying  abstolutely  to  ibis  latter  point,  add^,  that  the 
friveo  iuBtance  of  cannibalism  is  the  only  one  coming 
U»  her  personal  knowledge  duriuK  the  whole  period  of 
ber  connection  with  the  wild  Ojibwaa,  somethings 
more  than  twenty  years. 

We-2/iai-ma,  who  bad  been  mourned  as  a  victim 
of  the  Sioux,  re  appeared  after  the  attack  on  Lake 
Pokegema.  He  had  managed  to  elude  pursuit  while 
the  enemy  were  bulled  with  their  captive,  and  had 
finally  succeed^  in  effecting  escape.  When  he  even- 
tually resumed  bis  return,  it  was  by  a  fircuitous 
route  which  materially  delayed  big  arrival  at  borne. 

The  evente  here  detailed  sealed  the  fate  of  the 
Pokegemas  as  an  independent  band.  Constant  dread 
of  Sioux  incurf>ioni  caused  these  people  to  al>andon 
their  buntin^r  &nd  fishing  f^rounds  at  the  lake,  and 
betake  themselves  to  regions  lers  accesi^ible  to  the 
foe.  They  melted  away  from  Pokegema  aH  if  by 
magic,  withdrawing  dngly  and  in  groups,  and  retir- 
inj<  for  the  most  part  to  the  north  and  north-west ; 
many  of  them  fleeing  to  Mtlle  Lacii  and  Lake  Supe- 
rior. Within  a  very  short  time  they  were  wholly  ab- 
sorbed in  cognate  branches  of  the  great  Ojibwa  tribe, 
presenting  a  case  of  the  complete  di?iintegration  of 
an  aboriginal  commuuity  without  corresponding  loss. 

Franc  E.  Babbitt. 
Coldwuter,  Mlcti.,  June  4. 


The    agricultural    experiment  station    of    New 
Jersey, 

For  a  sitate  so  peculiarly  located  with  reference  to 
market  facilities  as  New  Jerae^^  and  coQtaiainik''f 
fpithal,  Buch  large  areas  of  unproductive  soil,  it 
would  aeem  most  appropriate  that  the  study  of  arti- 
ficial sources  of  soil- fertility  should  constitute,  as  it 
docs  in  that  state,  the  primary  work  of  the  state 
agricultural  experiment-station. 

There  are  certain  features  of  the  work  of  this 
New  Jersey  station,  as  detailed  in  its  recent  reports, 
to  which  I  wish  briefly  to  direct  attention.  One  of 
these  is,  that,  with  but  triiins^  exceptions,  the  entire 
rotsourcea  of  the  station  are  directed  to  the  solution 
of  the  chosen  problem,  and  that  no  attempt  is  made 
to  skim  over  the  limitless  field  of  agricultural  re- 
search. 

Another  notable  feature  is  that  the  field  and  feed- 
ing experiments,  all  of  which  hear  directly  or  in- 
directly upon  the  central  problem  under  investiga- 
tion, are  conducted  upon  the  parallel  lines  of  labora- 
tory analysis  accompanied  by  field  or  stable  testa  ; 
the  fact  having  apparently  been  recognised  that  the 
chemist's  analysis  alone  is  not  a  sufficient  crit.enon 
upon  which  to  base  an  estimate  of  the  agricultural 
value  of  a  fertilizer  or  feeding-stuff,  although  an 
essential  factor  in  forming  that  estimate. 

A  third  conspicuous  feature  of  the  work  of  this 
station  is  the  absence  of  that  class  of  experiments 
which    can     justly     be     styled    '  empiricalJ      The 


fleldexperimentfi  especially  are  co-ordinated  u(»<i<ifc| 
thoroughly  scientific  plan,  and  constitute  a  fnno  ^fl 
research  which  requires  for  its  -  '  propwotj 

as  high  a  decrree  of  Rcientific  q  <^rf  r  ctUi^l 

for  in  the  chemist's  or  physiol. 

The  institution  of  dupbcate  > 
in  various  parts  of  the  state  is*  n 
feature  of  this  station's  work,    to  (hat  tt 
brinjifs  under  observation  the  effev^ts  of  diflei 
soil  and    climate,   but  i«    educatinj?    *    titii 
farmers  in  tiie  methods  of  accurati#  fXperinii^i 

No  doubt  there  are   many  citizens  of  New 
who    feel    that    their    special    tnt^f rests    are 
neirlected   by   the  state  expenrii-»ru  sfnt' 
believe  that  the  station   is  doii 
its  work  to  Mich  questions  of  pi 
may  be  thorouf^bly  handled.     To  d<^  *  «Wli 
well  is  far  lietter  than  to  skim  over  a  li 
especially  in  scieDoe,  where  half  trutha  ana ao 
be  whole  errors  ;  and  I  believe  that  ita| 
will  the  sooner  bring  to  this  statiou  the  mi 
enlarging  its  field  of  useful  work. 

C.  E   TB( 


P  e  net  rat  in  f -power  of  arrows. 

Some  time  since,  I  noticed  a  letter  in  Science  m^ 
for  ioformatiou  in  reg-ard  to  the  penetrating-fonM  ^ 
the  arrow. 

I  have  in  m}*  possession  the  sixth  dorsal  vertebij 
of  a  buffalo,  the  spine  of  which  contains  aa 
arrow-pomt.  The  arrow  struck  the  spine  about  lH 
inches  above  the  centre  of  the  spinal  ranBl,  all 
penetrated  the  bone  .82  of  an  inrh.  The  bone  at  t' 
point  struck  is  .55  of  an  inch  thick,  and  the  point  i 
the  arrow  protrudes  beyond  the  bone  .37  "'f  an  iocJ 
The  arrow  was  shot  from  the  n^hi  «ide  uf  \ ' 
animal,  and  the  plane  of  the  point  was  horizooti 
The  animal  was  mature,  and  the  bones  wwll  < 
Though  the  vertebra  has  be«»n  much  weatha 
epiphyses  adhere  closely.  The  animal  was  ' 
lar^e  as  some  individuals.  The  whole  rertical  1 
of  the  vertebra  is  thirteen  inches. 

The  arrow  must  have  penetrated  several  ioebai  i 
flesh  before  strikinfr  the  bone.        OiirvKB  JCabct.J 

Nortli-westem   anlver»lty, 
£iraastoD,  III.,  May  31. 


Spectrum  of  comtt  c.  z8S6. 

CoDiet  c.  1886  presents  to  telescopic  vision  a  rail 
bright  oval  of  light,  with  an  ill  defin<H|   nucleus, 
the  north  preceding  quadrant.     Although  a  faint  a 
Ject,  it  was  so  temptingly  situated   for  obaervatia 
that,  rather  out  of   curiosity,  the  telcsaeopct^  i 
employed  in  faint  spectroscopic  work,  was  { 
upon  it.     The  method  of  observation,  while  i 
to  use  very  faint  light,  is  yet  supplied  with  J 
against  optical  illusion.     Observations  were  < 
on  May  36,  3S,  and  June  4.     They  s*'  — '  ' -el 
light,  agreeing  fairly  in  position  wi  «| 

of   hoes  in  the  low-temperature  tpe.  . i 

hydrogen,  and  afford  a  strong  suspicion  of  other  loci 
two  of  which  lie  near  strong  lines  in  the  ]ow-t»iiipsc- 
ature  spectrum  of  oxygen,  and  other*  to  the  lo«* 
temperature  spectrum  of  carbo-ozygea«  Thaapcc^ 
tra  given  in  micrometric  gaseoua  apeetm  hf  PItai 
Smyth  have  in  each  case  been  uaed  aa  refer»noa. 

New  Bavea,  Coma .,  June  8. 


FRIDAY,  JUNE  11,  1880, 


ETHICS  AND  ECONOMICS, 

In  the  study  of  no  science  in  it  more  impor- 

I  Imit    to  Ijear   in    miml   the   diHtinctioD    between 

"worfla  jind  ideas  than  in  political  economy.  Locke 

I  euforcf*  the  far-re<iching  character  of  this  dis* 

ll«<'tJt»o   in  general   in   one  of  the  Uxjks  of   his 

rwnderfuJ  work,    *  ELssay  on  Uie  human  under- 

Ling/ 
'  Thi?  following  pemonal  snectlote  is  narrated ; 
i  And  80  weighty  is  the  truth  which  it  conveys, 
that  it  ought  to  be  re^  frei^uently,  and  fuiJy 
f^rasped :  "*  I  waa  once  in  a  meeting  of  \erj 
ned  and  ingenioua  phyisirians,  where  by 
nee  tliere  aroee  a  question  whether  any  liquor 
'  p«i2$8ed  thrtmgh  the  filaments  of  the  nerves.  I 
(mho  hml  lH?en  used  to  susjioct  that  the  greatest 
fmrt  of  disputea  were  more  about  the  signification 
of  words,  than  a  real  difference  m  the  conception 
ol  things)  desirtnl,  that,  before  they  went  any 
further  on  in  this  dispute,  they  won  Id  Mrst  e«ital:»- 
Uab  amongst  them  what  the  word  '  hquor'  signi- 
fied. .  .  .  They  were  pleased  to  comt)ly  with  my 
gnalion,  and,  ufjon  examination,  found  that  the 
eignification  of  tlmt  won!  was  not  so  »ettle<i  and 
ef^rtain  m  they  ha<i  all  imagined,  but  that  each 
of  them  mftde  it  a  sign  uf  a  different  complex 
idea.  Tliis  made  them  perceive  that  the  main  of 
their  *lis|»ute  was  a)K>ut  the  signification  of  that 
tc«rm,  ant  I  that  they  differed  very  little  in  their 
optnion  concerning  some  fluid  and  subtile  matter 
paoBiDg  through  the  conduits  of  the  nerves, 
though  it  waa  not  so  easy  to  agree  whether  it 
VfttA  to  be  called  *  liquor  '  or  no.  —  a  thing  which 
then  each  considered  he  thought  it  not  worth 
the  contending  alxiut.'* 

This  illustration  lirings  iia  at  onoe  to  the  heart 
ot  M  large  part  of  post  eeonondc  controversies. 
Th*  aftme  words  have  stood  to  ditlerent  men  for 
different  ideas  ;  and  in  their  hot  debates  a^^<)ut 
capital,  value,  money,  and  the  like,  they  have 
(sltet]  been  talking  alxiut  things  not  at  all  the 
nune,  though  they  supposed  them  to  be  so.  One 
man  comes  forward  with  a  definition  of  value, 
watd  cnm  out,  *  It  is  of  vital  import<mce,*  as  if 
that  would  settle  all  the  social  problems  of  the 
mgfiBa  whereas  he  has  simply  told  us  how  he  in* 
toidfl  to  use  a  particular  word.  He  has  rvally 
accomplished  nothing  in  economics.  Having 
settled  ujH>n  his  signs,  he  is  ready  to  begin  work. 


I  may  chooee  to  adopt  another  definition  :  what 
do^  that  signify?  Simply  this  ;  to  me  this  sign 
stands  for  this  idea  ;  both  m«y  l>e  right,  though  it 
is  of  course  important  to  be  consistent,  and  re- 
tain throughout,  the  same  sign  for  the  same  idea. 
Another  gives  a  definition  for  capital,  and  then 
says,  **To  speak  of  productive  capital  is  mere 
tautology." — "Of  course,  my  dear  sir,"  I  reply, 
**the  idea  of  productivity  is  implied  tri  your 
detlniiion,  but  it  is  not  implied  in  mine.  Your 
proposition,  as  often  happens,  is  a  mere  repeti- 
tion of  what  you  already  said  about  capital  in 
your  deflinition  ;  but  capital  is  not  a  living  definite 
thing,  like  a  horse  or  a  cow.  If  it  were,  our  differ- 
ence of  definition  might  imply  error  ;  at  any  rate, 
a  difference  of  opinion.*' 

bet  us  take  the  case  of  money.  One  ectinomist 
ardently  maintains  that  national  bank-notes  are 
money;  another  denies  this.  Con  trovers}^  waxes 
warm  ;  but  ask  them  l>oth  to  define  money,  and 
you  shall  find  that  each  inchided  his  prop<jsition 
in  his  definition.  It  is  mere  logomachy,  nothing 
more. 

One  writer  —  and  a  very  clever  one  —  aays 
*  value  never  means  utility/  That  is  absolutely 
false.  Good  writers  have  used  it  with  that  mean* 
ing.  WHjat  he  ought  to  have  said  is,  •  according 
to  my  definition  it  can  never  mean  utility.' 

Wlieu  we  pass  over  to  definitions  of  (XjliticaJ 
economy,  we  encounter  like  divergence  of  concep- 
tion, and  this  explains  much  controversial  writ- 
ing. The  words  *  pi.^litical  economy  '  do  not  con- 
vey the  same  meaning  to  all  fHTsons,  hot  have 
they  heen  a  sign  for  an  idea  which  hiis  remained 
constant  in  time. 

A  definition  means  one  nt  two  things,  —  what 
is,  or  what  one  wishes  Hfimetliing  to  be,  Wliat  is 
political  economy*  ?  We  ctm  give  an  answer  whi<'h 
will  describe  the  various  classes  of  subjects  treated 
under  that  designation,  or  we  may  simply  state 
what  we  think  the  term  ought  to  include.  The 
latter  c^ourse  is  that  which  the  doctrinaire  always 
follows. 

Professor  Sidgwick,  in  his  *B<:'0(»eand  method 
of  et'onomic  science,'  complains  l>ecauBe  certain 
recent  writers  include  *  what  ought  to  be  '  in  their 
economic  discussion.  I>oes  iwlitical  economy  in- 
clude imy  tiling  more  than  what  is  ?  Is  its  prov- 
ince confined  to  an  analysis  of  existing  institu- 
tions and  the  social  phenomena  of  to-day  ?  Here 
we  have  to  do  with  a  question  of  fact.  What  do 
writers  of  recognu&e^  standing  discuss  under  the 
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heading  or  title  *  political  economy'?  Open  your 
Mill,  your  Schdnberg,  your  Wagner,  your  eco- 
nomic magazines,  and  you  readily  discern  that 
the  course  of  economic  thought  is  largely,  perhajw 
mainly,  directed  to  what  ought  to  be.  It  is  not,  as 
Professor  Sidgwick  says,  that  GJemian  economists, 
in  their  declamations  against  egoism,  confound 
what  is,  with  what  ought  to  be  ;  for  no  econo- 
mists know  so  well  what  is,  but  that  they  propose 
to  help  to  bring  about  what  ought  to  be.  This  is 
the  reason  why  the  more  recent  economic  think- 
ers may  be  grouped  together  as  tlie  *  ethical 
school.'  They  consciously  adopt  an  ethical  ideal, 
and  endeavor  to  point  out  the  manner  in  which 
it  may  be  attained,  and  even  encourage  people  to 
strive  for  it. 

This  establishes  a  relation  between  ethioft  and 
economics  which  has  not  always  existed,  because 
the  scope  of  the  science  lias  l)een,  as  a  matter  of 
fact,  enlarged.  Tlie  question  is  asked,  wliat  is 
the  purpose  of  our  economic  life?  and  this  at 
once  introduces  ethical  considerations  into  politi- 
cal economy.  Of  course,  it  is  easily  i>ossible  to 
enter  into  a  controversy  as  to  the  wisdom  of  this 
change  of  conception.  Some  will  maintain  that 
economic  science  will  do  well  to  abide  by  the  con- 
ception current  at  an  earlier  period  in  its  develop- 
ment, and  restrict  itself  to  a  discussion  of  things 
as  they  are.  The  discussion  between  representa- 
tives of  these  two  conceptions  would  reveal  differ- 
ences of  opinion  as  regards  economic  facts  and 
economic  forces. 

Why  should  economic  science  concern  it«elf  with 
what  ought  to  be  ?  The  answer  must  include  a 
reference  to  the  nature  of  our  economic  life. 

This  life,  as  it  is  understixxl  by  representatives 
of  the  new  school,  is  not  sometliing  stxitionary  : 
it  is  a  growth.  What  is,  is  not  what  has  l>een, 
nor  is  it  what  will  be.  Movement  is  uninter- 
rupted ;  but  it  is  so  vast,  and  we  are  so  much  a 
part  of  it,  that  we  cannot  easily  iwrceive  it.  It 
is  in  some  respects  like  the  movement  of  the 
earth,  which  can  only  be  discerned  by  difficult 
processes.  We  are  not  conscious  of  it.  Although 
the  thought  of  evolution  of  economic  life  had 
not  until  recently,  I  think,  been  grasped  in  its 
fuU  import,  yet  economists  of  the  so-called  older 
school,  like  Bagehot  and  John  Stuart  Mill,  ad- 
mitted that  the  doctrines  which  they  received  a[)- 
plied  only  to  a  comparatively  few  inhabitants  of 
the  earth's  surface,  and  even  to  them  only  during 
a  comparatively  recent  period.  In  other  words, 
English  political  economy  described  the  economic 
life  of  commercial  England  in  the  nineteenth 
century.  Now,  a  growth  cannot  well  be  compre- 
hended by  an  examination  of  the  organism  at 
one  period.     The  physiologist  must  know  some- 


thing about  the  body  of  the  child,  of  the  3rooth, 
of  the  full-grown  man,  and  of  the  aged  man, 
before  he  fully  understands  the  nature  of  the 
human  body.  Our  biologists,  indeed,  insist  that 
they  must  go  back  to  the  earliest  periods,  and 
trace  the  development  of  life-forms  forward  dar- 
ing all  iMist  periods,  and  they  endeavor  to  point 
out  a  line  of  growth.  The  modem  ccoDomtst 
desires  to  study  society  in  the  same  manner. 
Lord  Sherbrooke  and  others  have  claimed  for 
political  economy  the  power  of  prediction,  and 
this  has  been  based  on  the  assumption  that  men 
will  continue  to  act  precisely  as  they  have  acted 
in  time  i)ast.  What  seems  to  me  a  more  truly 
scientific  concefition  is  this  :  the  economist  hopes 
to  understand  industrial  society  so  thoroughly, 
that  he  may  be  able  to  indicate  the  general  lines 
of  future  development.  It  follows  from  aU  this, 
that  the  future  is  something  which  proceeds  from 
the  present,  and  de])ends  largely  upon  forces  at 
work  in  the  i>ast. 

More  than  this  is  true.  The  economic  life  of  man 
is  to  some  considerable  extent  the  product  of  the 
human  will.  John  Stuart  Mill  draws  the  line  in 
this  way  :  he  says  that  production  depends  upon 
natural  laws,  while  distribution  *  is  a  matter  of 
human  institution  solely.'  Both  statements  are 
somewhat  exaggerated.  Tlie  truth  is,  political 
economy  occupies  a  position  midway  between 
physicial  or  natural  science  and  mental  science. 
It  is  a  combination  of  both.  With  the  inventions 
and  discoveries  of  modem  times,  we  seem  almost 
to  have  solved  the  problem  of  production ;  but 
the  j)rol)lom  of  an  ideal  distributi<m  of  prmiucts 
still  awaits  a  satisfactory  soliition.  But  hou 
larpToly  does  this  dei>end  on  human  will?  Mill 
l)oint8  to  the  institution  of  i)rivate  i)ro])erty  as 
fundamental  in  the  distribution  of  gocxL*.  This 
is  true,  and  the  historical  economist  dis<.*overs  that 
the  idea  of  property  is  something  fluctuating:.  H« 
ascertains  that  there  was  a  time  when  landwl 
l)roperty  was  mostly  held  in  comuKm  ;  that  in 
certain  parts  of  the  earth  it  is  still  held  in  tliat 
uijinner  ;  while  there  are  far-reaching  variations 
in  systems  of  land-tenure,  even  in  England, 
France,  and  Germany,  —  all  of  them,  countries 
in  alK)ut  the  same  stage  of  ec^onomic  development 
Take  changes  in  labor.  The  laborer  has  been  a 
slave,  a  serf,  and  a  freeman  in  various  stages  of 
economic  development.  His  condition  has  been 
one  of  human  institution,  yet  how  largely  fraught 
with  consequences  for  the  distribution  of  goods. 
One  more  illustration  :  take  even  railways.  How 
differently  would  the  wealth  of  the  United  Stat<:* 
to-day  be  distributed,  had  we  adopted  an  exclusive 
system  of  state  railways  in  the  beginning  of  rail- 
way constructions,  and  adhered  to  that  system  I 
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The  ethicid  hcIioo]  of  economiBts  aims,  then,  to 
cKirei-t  in  a  ctrtain  deliuit^  uiamier,  so  far  m  may 
lie,  tbjH  iM'onomic,  pocial  giowth  of  niankiiitl. 
E<xinoriUHt><  who  lulliert*  to  tlus  bcIumiI  wiwh  to  aa- 
certiiin  llie  laws  of  prti^^ross,  and  lo  sliow  men 
how  to  riiakt'  ust*  of  them. 

It  haH  [nnm  said  that  recent  tendencies  in  fM>Hti- 
cal  €»€onotiiy  inili<^ate  a  return  to  Adam  Smith  ; 
and  t\s  in  phiJosciphy  the  watchword,  *  Back  to 
Kant/  has  ooinc  into  vogue,  it  has  l>een  thought 
that  pih'tieal  economists  ought  to  find  inHpinitiun 
in  the  cry,  *  Back  to  Adam  Smith  J  *  While  recog- 
oislag  the  truth  which  iiixs  implies,  I  am  Inclined 

the  upiniiin  thsit  in  stjme  resfiect^  the  drift  m 
k  even   to  Plat-o,     If  vou  Bhuuld   attempt  to 

%*»?lop  a  cf)nt'€»ption  of  |iohtical  economy  out  of 
Phito*3  w  ritin^,  would  it  not,  wlien  formulated, 
be  alx^tut  ftb  follows :  Political  economy  is  the 
iM?ienre  which  preKc-ribea  rules  and  regulations  for 
wicli  a  priHluctiou,  distribution,  and  consumption 
of  vveahh  wr\  to  render  the  citizenn  goutl  and  happy? ' 
With  thiH  compare  La veleye'd  definition  ai?  found  in 
bis  ti'XtdHKik:  "  Political  economy  may  therefore  be 
defined  as  the  ¥k*ieuce  which  determiuea  what  laws 
men  out  to  odiijit  in  order  that  they  may,  with 
tho  leant  |MJ8«ihle  exertion,  pnx'ure  the  gi-eut^'^t 
abundance  of  tliingH  useful  for  tlie  satisfaction  of 
their  wantij ;  may  dintrihute  them  ju^tl},  and  con- 
Biume  tiiern  rutionally/'  ^  Though  exception  may 
bii  taken  to  this  ilelinition  as  a  rather  too  nfirrow 
ennception  of  jKilitical  t^eunomy,  it  fuiswers  very 
well  ttie  puri>OHe.sof  the  |>reBent article,  forit<lrawa 
attention  to  the  ethical  Bide  of  tlie  nn^ent  develop- 
ment of  ecouomicH* 

It  is  well  to  describe  somewhat  more  in  detail 
ihe  ethic!al  idetd  which  aiiimatea  the  new  iRjlilical 
economy.  It  is  the  most  iierfect  develoj»ment  of 
all  human  faculties  in  each  individual,  which  can 
be  attained,  There  are  fjowers  in  every  humim 
being  cai»ahle  of  cultivation  ;  and  each  jierHon,  it 
wmy  tie  said,  accojiiplinhen  hii?  end  when  these 
jiowfrs  have  attained  the  birj^est  growtii  which  in 
jiossiltle  to  them.  This  means  any  thin/iif  nither 
than  equidity.  It  means  tlie  riclie^t  diversity  for 
dilTerentiiitiou  accinnpanies  develtipriient.  It  in 
tfiniply  thediristian  di>ctriiieof  talentH  c«inuaitted 
to  men,  ail  to  l>e  improvetl,  whether  the  individuid 
gift  be  one  talent,  two,  five,  or  ten  talents.  The 
otttegoHcal  imjierative  of  duty  enforeen  ujj^jn  each 
rational  Iwing  ]>erfection  '  after  his  kind.*  Now, 
tlie  ec*oni>inic  life  is  the  bai^iH  of  this  ^row^th  of  all 
hijc her  faculties,  —  faculties  of  l<ne,  **(  knowletlge, 
of  oeKtbetic  perce[ilion,  and  tlie  like,  tis  exhibited 
in    ndigii>n,    art,    langiiii^e,     literature,    science, 

^1  B«»»  ilk*  frriler'ii  *  Pnul  and  iirtment  af  polUical  econ- 
«  T*attiit|t  edUlun,  New  Ttirlt.  IKHI,  p.  3. 


social  and  political  life.  Wliat  the  political 
economist  desires,  then,  is  euch  a  production  and 
such  a  distribution  of  economic  goods  as  must  in 
the  hiKhest  pnicticabie  degree  subserve  the  end 
and  purpose  of  human  existence  for  all  members 
of  society. 

This  is  ditTerent  from  the  conception  of  life 
which  is  current  in  socit  ty,  though  it  is  in  harmony 
with  the  ethical  iileal  of  Chrietianity.  The  ma- 
jority of  the  well-to-do  tacitly  assume  that  the 
masses  are  create*!  to  minister  unto  their  pleasure, 
while  this  ethical  ideal  does  not  aUow  us  to  accept 
the  notion  that  any  one  lives  merely  *  to  subserve 
another's  gain,'  An  illustration  will  miike  clear 
this  difference.  Listen  to  two  hulic^s  discussing 
the  etlucation  of  the  serving-class,  and  you  shall 
find  tliat  the  ai'gimients  probably  all  turn  upon 
the  eiTi?i^t  thereby  produced  upon  them  tis  servanla. 

As  has  already  l>een  Btated,  the  demand  of 
ethics  is  not  e^pialiiy.  A  large  quantity  of  eco- 
nomic goods  is  rciiuiicd  to  furnish  a  satisfactory 
liasis  for  the  life  of  tlje  naturally  gifitnl  Books, 
travels,  the  enjoyment  of  works  of  !urt,  a  costly 
education,  are  a  few  of  these  things.  Othera 
lower  in  tlie  scale  of  development  wiD  need  few 
eemiomic  goods.  One  may  he  able  to  satisfy  all 
rational  nee<l»  for  what  can  Ik?  purehasetl  for  three 
dollars  a  day,  while  another  may  neeil  four  times 
that  amount.  Again  :  whik^  it  in  prolmble  that 
thosi?  who  belong  to  the  ethical  school,  fis  it  is 
called,  with  Mill,  lcK>k  forward  with  satisfaction 
to  a  time  when  the  condition  of  an  ordinary 
servaut  will  \)e  held  to  l>e  lx*neath  members  of 
civilized  sixiety,  it  is  doubtless  Ituc  that  large 
nuiiiliers  to^lay,  like,  (R'rlmps.  the  majority  of 
our  negroes,  will  find  in  the  t'onditicm  of  nervants 
in  really  superior  families  pre+nsely  the  l>e9t  pCJS- 
sible  opi>ortunity  for  p<-rjionnl  development  which 
they  iirc  able  U*  us*'. 

The  elbiral  view  of  eci>noiiii*»  rejects  the  com- 
munism of  Buboeuf  us  yiometliing  nut  merely  im- 
practii'able,  but  as  stimething  not  at  all  di^irable. 
On  11m*  other  baud.  Hocial  ethifs  will  not  allow  U9 
for  one  tuoment  to  accept  the  ajiparent  itleal  of 
Renan,  wheu  he  calmly  assures  us,  that,  to  such 
an  extent  dt»  the  many  suljserve  the  gain  of  the 
few,  tiuit  fiirly  uiilliiins  may  well  bi*  regard t^l  as 
diing^  do  they  but  supply  the  fertility  which  will 
pnnluce  one  truly  great  man.  Like  many  others, 
including  indeeil  representatives  of  high  culture, 
he  seisms  to  regard  human  development  sis  some- 
thing existing  altogether  apart  from  individuals, 
as  an  end  to  be  pursued  in  itself  without  regard 
to  the  condition  of  human  beings  as  such. 

It  cannot  well  be  argued  tliat  present  society 
stitlBfies,  in  bo  high  a  degree  as  one  may  rationallj 
desire,  tbe  demands  of  ethics.     On  the  one  hand, 
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we  aee  those  who  are  injured  by  a  supertluity  of 
economic  goods ;  and«  on  the  other,  tliOBe  who  havo 
not  the  tiiiiierial  b.'i8iB  on  which  to  huild  the  beet 
possible  «uj»er8tm<!ture.  In  Ixith  cases  this  is 
waste  of  huumn  power,  or,  we  might  say,  waste 
of  man. 

It  is  desired  in  future  so  to  guide  and  direct  tJie 
forces  which  control  the  production  and  distribu- 
tion of  economic  goods^  that  tliey  may  in  the 
highest  degret?  subserve  the  ends  of  humanity. 
It  is  not  claimed  that  the  power  of  man  is  un- 
limited*  but  it  ih  maintained  that  it  can  and  will 
accomplish  great  ihingB. 

Here  we  liave  at  once  a  standard  by  which  to 
teet  eiH:»nomic  methoils*  Take  the  case  of  h>w 
wa*^i*a.  It  is  nrgue^l  that  low  wages  increase  pott- 
sible  production.  Even  if  this  be  so,  such  wages 
diminish  the  power  of  the  recipients  to  portici- 
|MtB  in  tlve  advantages  of  existing  civilization, 
and  couBequently  defeat  the  end  and  purpose  of 
all  production.  Child  lalxir,  female  lal>or,  and 
excessive  liours  of  lalMur,  fall  under  the  siime  con- 
demniitioii.  In  the  language  of  Roscher^  *'  the 
starting-point  as  well  as  the  objet^t-jn^int  of  our 
science  is  man," 

It  has  been  said  truthfullj  tliat  the  essential 
characteriwlic  of  the  new  political  economy  is  the 
relation  it  endcavora  to  establish  between  ethics 
and  economic  life.  A  new  conception  of  mKitd 
ethics  is  introduced  intti  econoiiiicH,  and  the 
stand-point  is  taken  that  there  should  be  no  diver- 
gence lietweeu  the  two.  While  representatives  of 
an  older  view  endeavor  carefully  to  separate  the 
two^  the  adherents  of  the  etlncal  schcM>l  attempt 
tt>  bring  tiu  jii  into  the  cluBCst  relation.—  indeed,  1 
may  say,  an  inseparable  relation.  Tliey  apply 
ethical  pdnciples  to  economic  facts  smd  t^conomic 
in8Litution.s,  and  li^nt  their  vahie  by  that  Mt/indard. 
Political  econ  miy  is  thus  brought  into  hurmony 
with  the  great  religious,  political,  and  sotial 
movements  which  characterize-^  this  age ;  for  the 
essence  of  them  all  is  tlie  belief  that  tliere  ought 
to  be  no  contradiction  lietwtn^n  our  aftnal  ei^o- 
nomic  life  and  the  f>ostulate8  of  ethics  and  a 
determinntion  that  there  Bhall  be  an  atwilition  of 
such  things  as  will  not  .stand  the  tests  of  this  rule. 
If  industrial  scx-iety  as  it  exists  at  present  does 
not  answer  this  requirement,  then  industrial  so- 
ciety stands  condemned  ;  or,  in  so  far  as  it  fails  to 
meet  this  retjnirenient,  in  so  far  is  it  condemnod. 
It  is  not  that  it  is  hojH*d  to  reach  a  f>erf*H:t  ideal 
at  one  iMiund,  hut  that  the  itleal  is  a  goal  for 
which  men  must  strive.  The  new  concei>tron  of 
the  state  is  thus  secondary,  in  the  opiniun  of  the 
adherents  of  the  ethical  school,  to  the  new  con- 
ception of  social  ethics.  Doubtless  there  is  a  new 
csonception  of  the  state:  for  in  this  co-operative 


institntion  is  discovered  on*  of  the  meAOiiuk, 
used  t<:>  accomplish  the  end  of  hunian  smipty,  Uh  [ 
ethical  ideal.     Perhaps  etill  more  ii  tirt  I 

deimrture  of  economists  from   the  ili4k| 

philcieophy  which   characterized  the  era  of  th*| 
French  revolution^  and  which  has  gained  Mich  ft  | 
stronghold    in    America,    because    onr    r«|mhUe| 
happened  to  be  founded  at  a  time  when  thJa  ^hfm\ 
of  individual  sovereignty  wae  in  the 
Tlie  philosophy  of  individualisui  caiue  to  m  I 
England,  which  had  been  influenced  by  France,  I 
well  as  directly  from  France,  at  a  time  when  tjiii " 
thought  was  in  a  formative  }>eriod,  and  was  ts- 
pei^'ially  open  to  new  ideas.    But  the  ethical  icliodl 
I  think  it  safe  to  say,  places  society  above  the  in- 
dividual, because  the  whole  \s  more  than  any  of 
ita  parts.     In  time  of  war,  society  demands  etrj^ 
the  sacrifice  of  life  :  in  time  of  peace,  it  is  1 
right  that    individual    sacritices    should    be  d<^ 
man  (led   for  the  good   of  others.     The  end  anil 
purpose  of  economic  life  are  held  to  he  the  gneoi- 
est  good  of  the  greatest  number,  or  of  society  u 
a  whtile*     Tills  view  is  found  distinctly  expressed 
in  Adam  Smith's  *  Wealth  of  nations/  particalar 
ly  in  one  place,  where  he  says,  **  Tho«e  exertio 
of  the  natural  liljerty  of  a  few  individuals,  wind 
may  endanjsjer  the  lilterty  of  the  whole  society.'l 
are,  and  ought  to  be,  restrained  by  the  lawti  ol  j 
all  govemmentfl."    This  view,  however,  does  od 
imply  a  conflict  between  the  development  of  i 
individual  and  the  development  of  society.    Sell 
development  for  the  sake  of  others  is  the  aim  < 
social  ethics.     8elf  and  others,  the  individual  i 
sCHiiety,  are  thus  uniteil  in  one  purpose. 

It  is  not  possible  to  develop  all  these  thougbti 
in  a  single  article,  for  that  would  indeeii  re«iaii 
a  large  i»(H>k :  nor  can  any  attempt  be  made  I 
ofTer  any  thing  like  complete  proof  of  tlie  vario 
pnj[HJsitions  enunciated.     It  lias  been  my  pur 
iu  describe  briefly  a   line  of  thought  which 
seems  to  me  characterizes  what  is  calletl  the  ntf 
political   economy  ;   and   tt  should    be   distinc 
nnderst(X)d    that   this   paper  claims  only    to 
descriptive  and  suggestive. 

It   may   be  w^elb   in   conclusion^    to  point 
the  fact  that   the  ethical  conception  of  politJ 
economy  harmonises  with  rec4?nt  tendencies 
ethics.     The  older  ethical  systems  may,  I  thin 
he  called   individiud.     Tlie  fjerfection  of  the 
dividual,  or  the  worthiness  of  the  individoal*  | 
use   another   expression,    was  the  end 
Moral  excellence  of  a  single  person  w 
as  sfunet lung  which  might  exist  by  itself,  andlit«l 
not  bear  any  relation  to  one's  fellows.     Men 
treated  as  units,  and  not  an  members  of  a 
The  new  tendency  of  which  I  apeiik,  howevoif- 
proceeds  from  the  aRsumption  that  society  i»aa 
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I,  and  that  tbe  iudividual  is  a  part  of  a 
'hole,  Rudolph  Ton  Ihering  develops 
in  the  secood  volume  of  hia  •  Zweck  im 

Tilt?  source  of  ethics  he  finds  in  90<nety  ; 
If  ethics  likewise  is  disci>vered  in  society  ; 
d  society,  according  to  this  theory,  is  de- 
j  ethical  motive-power  wluch  resides  in 
Hn  will'  8cM:;ial  ethit*8  thus  replaces  in- 
ethics.  Ethics  becomes  one  of  the  social 
and  indeed,  to  use  lht»riiitc's  expression, 
m '  of  them  all.  WjtFi  tliis  view  of  I  her- 
Id  be  compai'CMl  the  teacViings  of  Lotze ; 
ni  close  this  paper  with  a  quotation  of 
[tb  from  hia  *  Practical  phiinsophy:'  **To 
y  man  appeiu-ed  without  any  manifest 
Dt  to  a  coherent  ayateni,  transoendiiig 
ly  life,  pre-eminently  as  a  creature  of 
'hose  aim  —  not  so  much  moral  as  alto- 
^tural  —  could  only  consist  in  bringing^ 
dily  and  spiritual  cai^acities  with  which 
[owed  by  nature,  to  Ihe  moat  intensive, 
le  same  time   harmonious,   cultivation. 

whole  culture  is  not  a  preparation  i*f 
ts  for  a  work  t*:*  l>e  accomplisljed  ;  but  it 
im  to  such  an  extent  that  the  setf-en- 
of  one*B  own  fair  {jersouality,  and  it« 
lure  against  all  attticks  from  without, 

sole  content  of  such  a  life.  .  ,  ,  Just 
te  of  this,  under  the  influence  of  Chris- 
lie  conviction  is  formed,  that,  strictly 
every  man  is  caUe#i  only  to  the  service 

that  the  effort  to  concentrate  all  poe- 
llenees  in  one*s  own  person  is,  at  bot- 
a  *  shining  vice  ;*  but  true  morality  con- 
B  complete  surrender  of  one's  own  self, 
rsacrilice  for  others,  .  ,  ,  Nothings  Uiere- 
m^  for  us  to  do  but  to  supplement  the 
^f- satisfaction,  without  surrendering 
isnltiire,  by   having  all  the  powers  ac- 

sucl*  culture  placed  at  coininand  for 
plishment  of  a  life-aim  in  accordance 
msof  Iwnevolence  ;  *'  and  **  benevolence, 
lervice  of  others »  const itutes  the  fiH^al 
hical  ideas/'  **  Richard  T.   Ely, 

r  by  Prof.  Simon  Newcomb,  to  this 
11  appear  in  an  early  number.— Ei».] 


HUNOS-JACKSON  ON  EPILEPSIA 

Uy  years  Dr.  Hugli lings  -  Jackson  of 
fl  been  advocating  a  theory  of  epilep- 
Important  for  its  generaJ  beadTigs  on 

; •  2weok  Im  recbt/  A  rAgum^  of  hia ftrKUTuentn 
to  fala  »rttcle,  •"  Die  f^^HChiohtllch-Kenellsdhaft- 
liiff<«D  il*jr  ethik,"  tn  Jnhrbuch  /iir  yexttzye- 
iung.  und  votk»Hurth»€ha/t^  rUr  1SS2. 

fe'i  *  Prscstioftl  philosopby/  Protesnor  Lwld'a 
ni,iffiS,  pp  6S-60. 


phjTiiology  and  psychology,  and  for  its  harmoniz- 
ing with  recent  results  obtained  by  experiments 
on  animiUs.     An  era  in  the  study  «if  cerebral  phy- 
siology w*as  made  when  Fritsch  and  Uitzig  dis- 
co veretl  that  the  cortc^x  of  the  brains  ^^t  d<»g«  was 
direiHly   excit;xble,  and    that   the   result   of   such 
excitation  was  a  wries  of  coordinated  movements 
of  definite  ymrts  of  the  Ixxly.     Dr.  JackH<^>n  carried 
this  fact  over  int^j  pathology,  and  interpreteil  an 
epileptic  discharge  iis  nothing  el^e  than  a  sudden, 
rapid,  excessive,  and  discharging  roilical  k-siou  : 
to  use  his  own   f<»rcible  hmguage,  it  is  Hijuply  a 
brutish  develcipment  of  many  of  the  putient's  or- 
dinary movements.     **Sj>e^Aking  ligiiratively,  we 
may  say  that  the  epileptic  disclmrge  is  trving  to 
develop  all  the  functions  of  the  body  excessively, 
imd  all  at  once  :  a  severe  fit  is  a  fairly  successful 
attempt.     Let  me  give  a  very  simple  illustration. 
If  then?  l>e  a  centre  for  locomotion,  then,  during 
slight  sequent  discharges  of  it*  elemeuts  in  health, 
there  is  walking  or  running;  but  if  vety  many  of 
those  eloiiients  were  lo  discharge  suddenly,  rap- 
idly, jmd  excesHively,  the  man  walking  or  ninning 
would   not  go  faster:  on  the  contrary,  he  vrould 
be  stopper  1,  would  lie  s^titfentHl  up  into  a  tetiinns- 
like  attitude  by  the  conteiuporaneous  development 
of  many  hx-omotive  movements.'* 

]n  a  recent  article  (Brain ^  April,  1886),  Dr.  Jack- 
son ha«  further  extended  and  in  part  moditietl  his 
theory.      His    former    jKiaition   was  that  all  dis- 
charging hsionH  issued  from  the  cortex  ;  i.e.,  the 
highest  develoijed  centun*.     He  now  admits  that 
some  such  discharges   have  their  central  st^at  lu 
less  liighly  organised  brain   parts.     That  such  is 
the  ciLse  in  anituals  was  shown  by  such  facta  as 
that  convulHions  are  p<^sihie  in  a  rabbit  thrtaigh 
rapid  ble*>iliug,  when   the  lirain  proper  has  lx*en 
remo^^eil.     This  fact  Dr.  Jackson  now  carries  over 
to   human    fmthology    in   a    very  ingenious  way. 
The   llts  involvtnl  hy  a   discharging   lesion   of  a 
lower  centre,  i.e.,  a  ine^lullary  centre,  would  be 
apt  to  be  cniinected  with  the  respiratory  appara- 
tus which   Is   reiiresemtetl   in  that  reginn.     Now, 
these    *  iuw^ard    fits,*   or    respirator^'   con\TilBiona 
(larvngisinus  stridulus),  occur   mostly  in  childrt»n 
under  one  year  of  age.  not  often  after  two.     This 
fact  Dr.  Jackson  interjirets  as  follows  :  at   that 
period  the  highest  cortical  centres  are  not  devel- 
tiped  ;  of  the  activities  developed  in  the  infant  at 
that  time,   these    automaiic    vital   functions  are 
r«"presented    in    what   are   then  its  highest  func- 
tioning  centres ;  and   it   is  a  discharging   lesion 
from  these  that  we  see  in  a  respiratory  convul- 
sion.    Tbe  cause  of  the  rapid  and  excessive  dia- 
cliarge  is  shtiwu   tu   be  a   rapid  increase  in  the 
venosity    of   the   bloocj.  which,  when    mild   and 
gradual,  serves  as  the  normal  stimulant  of  tlmt 
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roBpirBlxvy  oentro*  Furtlimiiore,  the  spreftding 
of  the  o(mTiilBioii8  to  the  trank  and  limbs  finds 
its  explanation  in  the  fact  that  almost  all  the 
moBoles  of  the  body  are  at  the  call  of  the  res- 
piratory mechanism,  when  such  additional  strain 
to  necessary  in  order  to  sacoeed  in  the  fight  for 
breath.  And  the  whole  series  of  facts  finds  a 
striking  corroboration  in  the  experiments  of  Sahr 
mann,  who  foond  that  the  cortex  of  young  pap- 
pies  was  nnexdtaUe  before  a  certain  period, 
owing  to  the  fact  that  these  higher  paths  of 
motor  effects  had  not  yet  been  laid  down.  Dr. 
Jackson's  yiew  of  epilepsy  has  met  witli  conaider- 
ahie  fairor ;  and  the  modification  of  it  now  pre- 
sented adds  to  this  very  suggestive,  original,  and 
ingenious  interpretation  of  the  facts  of  cerebral 
physiology  and  pathok)gy.  J.  J. 


ASTRONOMY   IN   APPLETON'S    'ANNUAL 
CYCLOPAEDIA.' 

Afflbton*8  '  Annual  cyclopaedia  *  has  for  sever- 
al years  past  included  a  summary  of  astronomical 
progress.  These  summaries  have  been  so  far  from 
satisfactory  as  to  call  for  some  critical  attention. 
They  have  been  lacking  in  nearly  every  quality 
which  they  should  have,  —  literary  form,  appro- 
priateness, judicious  selection,  well-digested  con- 
clusions, and  freedom  from  doubtful  speculations. 
That  for  1885,  which  has  just  been  issued,  does 
not  show  the  slightest  improvement,  unless  it  is 
that  the  scissors  are  less  fireely  used  than  formerly. 
In  the  qualities  of  redundancy  and  deficiency  it 
seems,  if  possible,  worse  than  its  predecessors. 
As  examples  of  the  former,  we  liave  a  whole 
column  devoted  to  Dr.  Uuggins*8  supposed  photo- 
graphs of  the  solar  corona,  mixed  up  with  his 
opinions  of  its  nature  and  cause.  A  column  is 
devoted  to  tlie  red  sunsets,  which  are  not  shown 
to  liave  been  more  numerous  than  they  always 
have  been  since  the  memory  of  man.  Nearly  the 
same  space  is  devoted  to  pointless  remarks  uix)n 
eclipses  in  general  and  the  two  ecliiwes  of  the 
year.  Not  a  word  is  said  about  the  observations 
of  these  eclipses,  —  a  deficiency  which  is  perhaps 
compensated  by  the  information  that  the  next 
central  eclipse  visible  in  New  Zealand  will  occur  in 
1927.  The  table  of  periodic  comets  has  nothing  to 
do  with  the  astronomy  of  the  year,  and  omits  the 
only  element  of  the  slightest  popular  interest; 
namely,  the  times  of  iKTihelion  passage.  For  the 
paragraph  on  occultations  it  is  hard  to  imagine  a 
raison  (Tttre,  unless  it  was  to  fill  space.  No  allu- 
sion is  made  to  any  observations  of  an  occiiltatiun 
during  the  year.  More  than  a  page  is  devoted  to 
the  system  of  telegraphing  astronomical  discover- 
ies, which  has  been  in  operation  for  several  years. 


and  had,  we  think,  been  menttoned  in  previoi 
volumes  of  the  '  C^p'clopaedia.*  Any  thing  mo 
valueless  than  the  paragraph  on  biblicgraphy 
would  be  difficult  to  conceive.  It  condiidei  I 
informing  us  that  "the  Sidereal  mestmgrr,  t 
only  astronomical  journal  published  on  this  coo 
nent,  is  issued  monthly  by  Prof.  W.  W.  Payne 
Nortlifield,  Minn.*"  This  journal  so  well  dcsen 
popular  support,  that  we  have  no  hesitation  in 
peating  the  announcement.  The  unsoundnen  a 
inconsistency  of  the  remark  on  the  solar  spots  \ 
curious.  We  are  first  told  that  there  has  been 
abatement,  up  to  1886,  in  their  number  or  mag 
tude,  and  that  suspicion  therefore  attaches  to  i 
theory  of  their  periodicity.  This  is  followed 
severid  statements  fixing  the  maximum  in  1: 
or  1886.  As  a  matter  of  fact.  Dr.  Wolf  fixed 
maximum  at  the  end  of  1888. 

Among  subjects  omitted  may  be  mentioned, 
American  origin,  Langley*s  '  Researches  on  hi 
heat ; '  Hill's  '  Contributions  to  the  lunar  theor 
Hall's  'Investigation  of  the  satellites  of  Urai 
and  Neptune  ; '  the  discussion  of  the  astronomi 
day,  which  has  filled  so  |»ominent  a  place 
scientific  literature;  and  the  work  of  Rowb 
and  Pickering  in  celestial  photography.  The 
portant  foreign  works  which  have  been  pae 
over,  and  which  might  have  well  taken  the  pi 
of  the  stuffing  that  forms  a  thiid  of  the  arti 
are  too  numerous  to  mention.  The  only  con< 
sion  which  can  be  drawn  is,  that  one-half  of 
article  is  better  fitted  to  fill  space  than  to  \ 
valuable  information  about  the  astronomical  pi 
resH  of  the  year. 


BIMETALUSM  IN  THE   UNITED    STAl 

Professor  Lauohun  has  produced  a  i 
valuable  lxx)k  both  lor  study  and  for  refere 
It  is  not  only  a  history,  but  a  critical  exaniina 
of  successive  jiolicies  in  the  light  of  ecunc 
theory.  It  miglit,  perhaj^s,  be  objecte<l  tluit 
lesson  is  sometimes  a  little  too  obtrusive  ;  l»ut 
independent  reader  who  feels  under  no  obliga 
to  accept  the  author's  conclusions  may  well 
don  this  fault.  The  author  is  a  decided  m- 
metallist,  and  presents  tlie  arguments  from 
point  of  view  of  his  own  school.  No  objec 
can,  however,  be  made  to  his  statement  of  fi 
and  the  reader  can  readily  separate  his  argunj 
from  them.  One  of  the  characteristic  featun 
the  book  is  the  number,  variety,  and  fulness  o 
graphic  representations,  which  add  greatly  to 
value  of  the  work,  and  would  have  added 
more  had  they  been  better  planned  and  arran 

The  history  of  bimetallism  in  the  United  States.   1 
Laubknob  LAUOBUif.    New  Tork,  Appieian^  1886.   8^. 
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sample  of  imsfiilik-  im jinn' em ertl,  we  may 
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rn!nra  of  silver  itnd  gold.    There  are  foiir 
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y  ai*jkanmt  connecting- 1  ink. 
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fl'  OF  ARABIA   AND    PALESTINE. 

the  committee  of  the  Palestine  explora- 
wisely  took  advantage  of  an  interrufrticni 
lular  work  caused  by  the  interference  of 
ill  government  to  senil  Professor  Hull, 
U'selected  i»arty,  to  explore  some  of  the 
1  districts  of  Arabia  Petraea  and  south- 
tine»  —  regions  of  interest  not  merely 
ly»  hut  historically  at*  well, 
ite  of  the  party  extend<*d  tlirough  the 
eninsula*   and   thence   into    the  Wady 

g*^f)tnff}f   nnd   f7*'<»i/riipAj/    t>/  Arabia   retrata, 
md  ttiljoittifig  tU*iric1*.      By   Edward    Hull. 


L 


AraNdi  and  to  the  sfjuthcm  end  of  the  Dead  Sea» 
then  over  the  Judean  hills  to  Gajca,  and  fn>m  thi» 
place  to  Joppa,  JerusaJem,  and  the  Joixlan  valley. 
The  intf?ntion  to  explore  farther  ni>rth  was  frus- 
trat^^il  by  the  8ni»w  of  an  unusually  severe  winter. 
The  expb»ration  was  thus  6omt*vvhat  liniitiMl  m 
its  range  ;  but  ProfuhHor  thill  haft  HUpplenienk'd 
it  by  refrri'uci"*!  tt»  the  works  of  the  numiToUJ* 
geologists  who  have  at  various  tiniefl  sftudJcd  the 
rix'ks  of  tlie  iliHtrii't-si  traverecfl,  and  **(  the  ad- 
jacent rf'gions  around  the  eastern  end  of  the 
MfHlilerranean,  which  have  many  points  in  coni- 
rnon, 

tieologically  consiilere^l,  the  district  in  tjuestion 
h  pru-t  of  iin  extensive  re>cii>n  of  western  Asia  and 
nortliem  Africa,  cliiir.u*terijced  by  the  wide  distri- 
bution of  rretaceous  an<l  eocene  marine  limestones 
renting  on  old  and  for  tbi»  most  part  crystalline 
rtx^ks,  and  in  p<irt  overlaid  an*l  mariJ^ined  by  very 
recent  defHwits. 

Ttie  old  KneiFses  and  si  hist.s  pjcnet rated  by  great 
dikcK  and  mastw^s  of  intrusive  granite  and  diorite, 
which  constitute  the  mass  of  the  Sinaitie  Motiti- 
tains,  anrl  extend  thence  al«»nK  the  Gulf  of  Akabah 
and  the  Wady  A  rabub,  are  similar  in  mineral  char- 
acters to  the  Laurentiaii  rocks  of  this  continent ; 
and  Hull  aiJUtH^b  with  Om'ar  P'raas  and  the  writer 
of  thiK  notice  in  rtferring  them  and  similar  rocks 
of  upper  Egypt  tcj  that  ancient  s>*stem.  Thus  w© 
have  the  intereKtin^  fact  that  the  nucleua  of  the 
old  histiiric  lands  of  Egypt  and  Araliia  is  com[>of:e<] 
of  the  Slime  vi'ncralile  nnks  %\hicli  wcupy  a  simi- 
lar place  in  n«>rthi'ni  Enrot^^  tLwl  in  Nortli  Amer- 
ica>  Flanking  these  oldest  rocks,  there  sevm  to 
be  in  Arabia,  as  In  Egypt,  newer  slatt^  and  sc*hiHt» 
and  igiHHJUs  rocks,  probably  of  Huroniau  <  ►r  f>ld 
Cambrian  date. 

Here,  however,  thiTe  ciccurs  a  gnat  gap  in  the 
&fM|uence,  and  we  lind  nothing  to  represent  the 
Sihinvl 'ambrian.  Silurian,  or  Devonian  sy stents ; 
the  next  nx^ks  in  ascending  order  bc*ing  sand- 
stones, congloujenites,  and  limestones^  the  'desert 
sandstone  *  of  our  author,  which  hold  carboniferous 
fossils.  These  W^ds  an*  not  of  gi"eat  thick nciss  t»r 
horizontal  extent,  but  afford  une<[uivoi\'»l  evirlence 
of  their  age  in  the  f4>s«iils  of  the  genera  Ziipbrentes, 
Productus,  Orthis.  etc,  wWch  they  have  afforded, 
A  true  lef»idodendron  has  also  lieen  obtainetl  from 
the  sandstone. 

Until  recently  these  carboniferous  mcks  w^re 
confounded  with  an  overlying  sandstone  t)f  some- 
what similar  character,  but *>f  much  grtviler  thick- 
ness, —  the  Nubian  sanilstone^ which  is  proliably  of 
lower  rretacetius  age.  though  it  is  by  no  means 
certjiin  that  it  may  not  rejiresent  the  Jurassic  or 
even  the  trias.  Tlte  relations  of  these  sandstones, 
both  in  Arabia  and  Egypt,  are  somewhat  perplex- 
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ing,  as  they  cannot  be  distinguished  by  mineral 
characters  ;  and  both  are  usually  at  low  angles  of 
inclination,  while  fossils  are  rare.  It  would  seem 
probable  that  the  conditions  of  deposit  which 
prevailed  in  the  carboniferous  recurred  at  the  com- 
mencement of  the  cretaceous,  after  a  long  conti- 
nental interval. 

The  most  important  formation  in  Palestine  is 
the  great  cretaceous  limestone,  overlying  the  Nu- 
bian sandstone,  and  constituting  the  mass  of  the 
hills  of  Judea,  Samaria,  and  Qalilee,  while  it  ex- 
tends northward  into  the  Lebanon,  and  spreads  it- 
self on  the  south  in  the  plateau  of  the  Tib.  This 
great  calcareous  formation  corresponds  in  age  to 
the  chalk  of  Europe,  and  must  be  at  least  two 
thousand  feet  in  thickness.  Some  difliculty  has 
occurred  in  separating  it  from  the  Jurassic  beds 
which  imderlie  it  in  Hermon  and  Anti-Libanus, 
and  from  the  eocene  limestones  which  rest  upon 
it  in  some  parts  of  Palestine,  and  more  extensively 
in  Egypt.  Our  author  does  not  deal  very  definitely 
with  these  questions,  and  indeed  the  sphere  of  his 
explorations  was  too  limited  to  render  this  pos- 
sible, except  in  the  way  of  collating  authorities. 

The  later  tertiary  deposits  are  not  conspicuous 
in  Palestine.  Our  author  regards  the  calcareous 
sandstones  of  Philistia  as  being  probably  upper 
eocene  ;  but  the  evidence  whicti  he  adduces  is  not 
at  all  conclusive,  and  there  seems  quite  a8  much 
reason  to  believe  them  to  be  a  continuation  of  the 
miocene  beds  of  the  Isthmus  of  Suez,  or  probably 
of  the  still  later  isthmian  series  of  that  district. 
The  evidence  of  fossils  is  wanting:  and  I  am  not 
aware  of  any  mioceno  foHsils  in  Syria,  except  i>er- 
haps  in  the  conglomerates  rt^sting  on  the  cretaceous 
in  the  vicinity  of  Tahleh  in  the  Lebanon.  On 
the  whole,  there  can  be  little  doubt  that,  as  Hull 
believes,  the  miocene  tertiary  was  in  this  region  a 
time  of  shallowing  water  and  of  prevailing  land 
conditions.  This  is  well  illustrated  by  the  sand- 
stones of  Jebel  Ahmar,  near  Cairo,  and  their 
petrified  forests. 

A  number  of  interestnig  questions  connect 
themselves  with  the  great  submergence  of 
northern  Africa  and  western  Asia  in  the  early 
pleistocene  age,  when  Asia  and  Africa  were  sepa- 
rated by  a  wide  channel,  the  valley  of  the  Nile  was 
an  arm  of  the  sea,  the  coast  districts  of  Palestine 
were  submerged,  and  a  great  lake  or  inlet  occu- 
pied the  Jordan  valley.  Hull  illustrates  this  with 
a  map  showing  the  proliable  geography  of  this 
period.  It  is  equally  certain  that  this  submergence 
was  succeeded  in  the  later  pleistocene  or  post- 
glacial period  by  an  elevation  of  the  land,  when 
an  inland  lake  receiving  the  waters  of  the  Nile 
seems  to  have  existed  on  the  present  isthmus.  It 
is  this  second  continental  period  which  is  con- 


nected with  the  first  appearance  ot  remaioBof 
man,  —  a  subject  in  regard  to  which  nothing  new 
seems  to  have  been  observed.  Other  points  of  in* 
terest,  and  which  Hull  discusses  at  some  length, 
are  the  great  Jordan  valley  fault,  throwing  down 
the  basin  of  the  Dead  Sea  to  a  depth  of  1,290  feet 
below  the  Mediterranean.  The  remarkable  geo- 
graphical features  resulting  from  this  great  dob- 
cation,  the  old  marginal  deposits  of  the  Dead  Sea. 
the  hot  springs  on  its  borders,  the  salinity  of  its 
water,  its  climatic  conditions,  and  its  historical 
associations  would  open  a  field  so  large,  that 
another  article  would  be  required  for  their  discuB- 
sion,  more  especially  as  there  are  points  on  whidi 
some  difference  of  opinion  may  well  exist. 


The  coUections  made  in  the  Bahama  Iplands 
by  the  naturalists  of  the  fish-commission  steamer 
AJbatroes  contain  several  new  species  of  birds  and 
reptiles.  There  are  two  new  woodpeckers  of 
the  genus  Centurus,  from  the  islands  of  Abaco 
and  Watlings,  or  San  Salvador,  and  two  new 
warblers  of  the  genus  G^thlypis  from  Abaco  and 
New  Providence,  while  there  are  possibly  some 
new  races  to  be  described  also.  Kirtland*8  warbler 
(Dendroeca  Kirtlandi)  was  found  on  Watlings, 
Abaco,  and  Green  Cay.  Probably  not  more  than 
half  a  dozen  specimens  of  this  species  have  hither 
to  been  known.  Another  rarity  was  the  Bahama 
cuckoo  (Saurathera  bahamensis),  of  which  four 
specimens  were  obtained  on  New  Providence 
Island.  An  apparently  new  species  of  blind  wonn 
(a  peculiar  family  of  snakes  resembling  worms, 
and  covered  with  fish-like  scales)  is  interesting  as 
coming  from  a  more  northerly  latitude  than  ani- 
mals of  this  kind  have  yet  been  found  in,  liaving 
never  before  been  taken  in  the  Bahamas.  The 
iguana  was  found  in  limited  numbers  on  San 
Salvador.  It  is  not  known  to  exist  on  any  other 
islands  of  this  group  except  Andross.  There  are 
several  valuable  snakes  in  the  collection,  one  being 
a  very  rare  boa  five  or  six  feet  long,  from  New 
Providence.  There  are  many  new  species  of 
lizards  from  Abaco  and  elsewhere.  These  shore 
coUeiTtions  were  gathered  at  such  times  as  the 
vessel  anchored  at  suitable  places,  and  are  quite 
distinct  from  the  dredging  of  fishes  and  marine 
invertebrates,  the  usual  work  of  the  vessel.  There 
is  the  usual  variety  of  undescribed  and  interesting 
material  of  the  latter  class,  wliich  ap^iears  to  he 
inexhaustible.  The  winter  cruises  of  the  Albatroe« 
are  undertaken  with  the  co-operation  of  the  fish 
commission  and  the  hydrographic  oflfice,  on  account 
of  the  extensive  series  of  deep-sea  soundings  that 
are  taken  for  the  latter  department,  and  have 
proved  of  great  value  to  this  service. 
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COMMENT  AND  CRITICISM. 

The  increased  attention  which  is  at  present 
directed  to  artificial  butt*»r  and  its  mixtures  with 
dairr  butter,  and  which  has  been  aroused  by  the 
attempt  of  the  dairy  interest  to  secure  national 
legiHlation  to  restrict  the  manufacture  of  oleo- 
Diargajine  and  similar  substances^  makes  a  recent 
report  of  the  Imi^rial  health  office  at  Berlin  of 
great  interest  to  the  scientific  and  general  public. 
The  inquiry  was  undertaken  at  the  demand  of  the 
government  for  the  discovery  of  a  butter  substi- 
tute which  Bhould,  through  its  cheapness  and  bet- 
ter keeping-qualities,  prove  desirable  for  the  navy 
and  the  poorer  classes.  From  a  sanitar?'  point  of 
view,  the  report  considers  that  the  butter  sulieti- 
tutes  found  in  the  market  are  harmless.  In  all  the 
faet^iriee  investigated  the  great  cleanliness  and 
care  uped  seemed  to  make  the  manufactured  arti* 
cle  more  ap|»eti3£ing  than  many  dairy  butters.  It 
is,  however,  granted^  that,  when  improperly  pre- 
wired from  fats  of  uncertain  or  unhealtby  origin, 
there  may  lie  danger  of  the  communication  of  dis- 
enae :  and  it  is  not  always  possible  to  tell  whether  a 
fat  IB  from  a  healthy  source  or  not.  Disease,  it  is 
true,  may  be  communicate<i  through  the  milk  of 
an  infected  animal,  but  such  a  condition  in  a  living 
animal  ie  mCTe  readily  detected.  As  the  produc- 
tion of  oleo-oil  increases »  the  demand  will  exceed 
the  supply,  and  comt>el  the  use  of  fat  from  doubt- 
ful sources.  This,  i>erhafie,  already  occurs  in  some 
c^i»e«.  There  are  records  of  the  discovery  of  bac- 
teria and  parasites  in  some  butter  substitutes,  and 
the  question  arises  whether  the  heat  used  at  any 
time  during  the  process  of  manufacture  is  suffi- 
cient to  kill  them.  Low  temperatures  are  the  rule 
in  most  factories,  and  it  appears  that  the  possibility 
of  injury  to  be^th  ftroro  this  source  is  not  exclud- 
ed. The  substitutes  can  also  contain  ingredienta 
which  may  prove  injurious  by  loading  down  the 
intestines  with  material  of  no  nutritive  value. 
Soapfeloue-powder  has  l»een  thus  used  for  the  pur- 
jpose  of  giving  butter  additional  weight.  Coloring 
is  only  objectionable  when  poisonous  dyes  are 
used,  but  the  same  objections  apply  to  the  color- 
ing of  dairy  butters  as  of  substitutes.     Aside  from 


these  injurious  contaminations » the  question  of  the 
sanitary  quality  of  artificial  butters  must  be  de- 
cided by  their  relative  nutritive  value  and  digesti- 
bility as  compared  with  the  natural  articles.  This 
question,  the  report  considers,  is  not  yet  settled 
from  a  scientific  stand-point. 


The  conclusions  derived  from  the  investigations 
of  this  subject  are  stated  as  follows  :  "  1.  Artificial 
butter  prepared  from  the  fat  of  healthy  animals, 
aside  from  a  perhaps  somewhat  smaller  digesti- 
bility in  comparison  with  milk-butter,  furnishes 
no  occasion  for  the  acceptation  that  it  can  act  in- 
juriously on  htmian  health  ;  2^  It  is  possible  that 
a  part  of  the  artificial  butter  found  in  the  trade  b 
pre[^«red  from  such  material,  and  by  such  methods 
of  manufacture,  as  would  not  exclude,  with  cer- 
tainty, the  danger  of  the  communication  to  human 
beings  of  diseasce  which  can  be  produced  by  vege- 
table organisms  or  by  animal  i>ara8ite8 ;  3.  It  is 
possible  that  some  artificial  butter  is  prepared  from 
nauseous  materials,''  It  is  therefore  necessary  that 
there  should  be  strict  regulation  of  the  commerce 
in  this  article,  although  at  present  the  means  of 
bringing  this  about  are  doubtful.  The  methods  of 
distinguishing  between  natural  and  artificial  but- 
ters are  reviewed  al  great  length  as  being  the 
basis  upon  which  any  regulation  of  the  industry 
must  be  foimded.  The  perfection  of  the  recent 
processes  of  manufacture  are  such  that  these  aub- 
Btances  cannot,  in  most  cases,  be  distinguished 
from  each  other  by  their  external  appearance,  or 
by  the  senses  in  any  way,  without  the  aid  of  physi- 
cal or  chemical  investigation.  Of  the  physical 
methods  which  have  been  commonly  applied,  the 
reptirt  refers  to  those  depending  on  the  determina- 
tion of  the  melting-points  of  the  various  fats,  the 
specific  gravity  at  certain  temperatures,  the  ap- 
pearance under  the  micri>»coi^>e,  the  examination 
with  the  refractometer,  and  a  new  method  of  Pro- 
fessor Mayer's.  Almost  all  of  these  are  considered 
to  be  of  value  only  within  certain  narrow  limits, 
as  mixtures  of  fats  and  oils  are  found  w  hich  corre- 
spond closely  to  pure  butter.  For  the  practical 
dairyman,  the  determination  with  the  areometer, 
of  the  sfiecific  gravity  of  the  fat  melted  at  100*  C. 
is  regarded  as  the  most  available  te^t.  While  the 
test  ia  not  entirely  satisfactory,  and  cannot  com- 
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pare  with  those  of  a  chemical  character,  it  is  ap- 
parently the  only  one  which  is  available  for  use 
outside  the  laboratory.  The  differences  in  the 
specific  gravities  of  different  fats,  which  furnish 
the  basis  for  distinguishing  them,  seem  to  be 
hardly  great  enough  to  detect  mixtures  of  small 
amounts  of  oleo  fat  or  oils  with  dairy  butter. 


Th£  reports  that  announced  the  suicide  of  the 
Eang  of  Bavaria,  at  the  same  time  brought  the 
news  of  a  sad  loss  to  science.  The  physician  of 
the  king,  Dr.  Gudden,  who  lost  his  life  in  the  at- 
tempt to  save  that  of  his  cliarge,  was  one  of  the 
most  noted  authorities  in  the  sphere  of  nervous 
and  mental  diseases.  He  has  also  been  at  the  head 
of  a  laboratory  in  which  investigations  of  the  fine 
anatomy  of  the  brain,  spinal  cord,  and  sense-organs 
have  been  carried  on.  He  has  given  his  name  to 
a  matter  of  studying  the  connections  of  the  ner- 
vous system  which  is  as  ingenious  as  it  has  proved 
fruitful  of  results.  Gudden's  method  consists  in 
extirpating  a  sense-organ  or  other  part  of  an 
animal  when  young,  and  then  allowing  the  ani- 
mal to  grow  up.  At  death  the  animal  is  examined, 
and  the  fibres  which  have  failed  to  develop  will 
thus  be  marked  out  as  the  paths  of  connection  be- 
tween the  extirpated  sense-organ  and  the  brain- 
centre.  For  many  years  Dr.  Gudden  has  been 
working  at  the  problem.  What  is  the  mode  of  con- 
nection between  the  retina  and  the  brain?  His 
results  are  not  yet  before  the  public,  but  the  great 
care  and  patience  which  always  characterize  his 
work  will  surely  make  them  valuable.  His  loss 
in  this  difficult  department  of  anatomy  and  pa- 
thology is  a  very  serious  one  indeed. 

ASPECTS  OF  THE  ECOyOMIC  DISCUSSIOX. 

Within  the  past  two  months  Science  has  con- 
tained three  extendeti  articles,  in  which,  in  com- 
pliance with  the  invitation  of  the  editor,  several 
distinguished  members  of  the  so-called  'new 
school '  of  economists  have  undertaken  to  set  forth 
their  principles.  In  compliance  with  a  like  invita- 
tion, I  now  present  my  views  upon  the  aspect 
which  the  discussion  has  assumed. 

If  I  rightly  understand  the  case,  the  primary 
object  of  the  discussion  was  to  afford  the  repre- 
sentatives of  the  new  school  an  opportunity  to  set 
forth  such  peculiarities  of  their  tenets  as  might 
justify  the  appellation  which  they  claim,  and  at 
the  same  time  afford  the  student  an  opi)ortunity 
to  compare  their  principles  with  those  of  the 
school  from  which  they  are  supposed  to  diverge. 


The  main  point  in  which  the  new  school  is  nip* 
poeed  to  differ  from  the  other,  is  that  it  looks  with 
more  favor  upon  government  interventkm  in  the 
processes  of  industry  and  trade;  and  it  might 
naturally  have  been  expected  that  its  representa- 
tives would  define  their  position  upon  the  ques- 
tions here  involved. 

In  this  respect  the  outcome  of  the  discoasioD  is 
disappointing.  After  a  careful  study  of  the  three 
papers  already  published,  which  bear  directly  on 
the  subject,  I  am  unable  to  form  any  clear  con- 
ception of  the  ground  taken  by  the  writers  on 
these  fundamental  questions.  The  form  in  which 
the  question  first  presents  itself  to  my  mind  is 
this:  the  familiar  terms  'government  interven- 
tion *  and  *  state  interference  *  are  themselves  ao 
vague,  that  in  discussing  them  we  must  exactly 
define  the  sense  we  attach  to  them.  There  are 
two  or  three  forms  of  state  intervention.  And  it 
may  be  that  one  form  is  good,  and  another  bad ; 
that  one  form  will  inevitably  tend  to  increase  with 
the  progress  of  society,  and  another  to  diminish. 
Again,  we  must  draw  a  distinction  between  inter- 
vention in  purely  economic  affairs  for  purely  eco- 
nomic objects,  and  intervention  for  other  and 
wider  purposes,  such  as  the  promotion  of  educa- 
tion, the  public  morals,  and  the  public  health. 

These  definitions  would  only  have  been  prelimi- 
nary to  the  main  object,  which  is  to  define  to 
what  extent  state  intervention  can  with  advantage 
be  carried.  There  can  be  no  reasonable  discussion 
over  such  vague  propositions  as,  '  the  state  ought 
to  interfere,*  or  *  the  state  ought  not  to  interfere/ 
because  every  one  is  agreed  that  the  state  ought  to 
interfere  where  it  is  really  necessary  to  the  public 
welfare,  and  that  it  ought  not  to  interfere  when  it 
will  not  promote  the  public  welfare  by  so  doing. 
Again,  when  the  state  does  intervene,  it  must 
intervene  in  the  right  way ;  and  the  question 
whether  any  particular  way  is  or  is  not  the  right 
one  must  remain  open  until  it  is  examined.  Thf 
careful  reader  of  the  discussion  will  see  that  no 
progress  whatever  is  made,  in  the  articles  alluded  to. 
towards  answering  these  fundamental  questions:  I 
am  therefore  obliged  to  consider  in  a  general  way 
such  of  the  points  brought  forward  as  seem  worthy 
of  comment. 

Professor  Seligman's  paper,  on  the  changeable 
character  of  the  tenets  of  political  economy  from 
age  to  age,  seems  to  me  a  very  admirable  one.  It 
shows  very  clearly  the  relations  of  economic  theo- 
ry to  economic  practice  at  various  epochs  in  the 
world's  history.  It  implies  that  the  orthodox 
economic  principles  of  the  first  half  of  the  present 
century  must  pass  away,  as  others  have  done,  with 
changes  in  the  forms  of  industry.  ^Vhile  I  hearti- 
ly agree  with  nearly  all  that  he  says,  when  I  am 
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tllowed  to  interpret  it  in  my  own  way,  I  yet  fancy 
that  I  see  in  it  an  undercurrent  of  tliou|irJit  which 
conveys  a  falae  implication.  Po^isibly  I  tiiay  make 
liiy?rlf  clearer  by  being  allowed  to  intiii'le  my  own 
Ti^ws  of  the  abstract  or  so-caUed  English  political 
economy  of  the  [»aflt  generation.  They  may  briefly 
be  aummed  up  in  two  propositions  :  — 

First,  thin  economic  system  has  become  entirely 
inaulticient  to  satisfy  the  pn>gre8s  of  the  age,  and 
doe«  not  fiimish  us  the  meiins  of  solving  the  new 
problems  which  now  confront  us. 

St*cond,  this  same  system  bi  a  most  neceaaary 
jmrt  of  sound  eoonotuic  teaching,  and  embodies 
the  principles  which  the  public  now  moi»t  neetl  to 
understand, 

If  tl»e  n?ader  now  sees  any  thing  contradictory 
in  these  two  propositions,  I  beg  him  to  compare 
the  following  illustrations  of  their  relation.  I 
have  a  carefully  built  roadway  from  my  house  to 

city  five  miles  away,  part  of  which  comprises 

tly  bridges  over  streams  and  ravines.     In  the 

irse  of  events  the  city  is  moved  five  miles 
farther  on,  so  that  my  road  only  carries  me  half* 
way  to  it.  I  can  now  say  of  the  old  road  just 
what  I  have  said  of  abstract  or  matheruatieal 
economy^  that  it  is  totally  Insufficient  for  my  pur- 
pose, and  yet  is  most  necessary  to  enable  me  to 
reach  the  city.  JHy  wise  course  is  not  to  tear 
down  the  road  as  useless,  but  simply  to  extend  it 
farther  on.  If  I  employ  men  to  build  the  exten> 
aion,  and  at  the  same  time  denounce  the  old  road 
as  a  nuisance  in  such  strong  terms,  that,  on  going 
out  next  morning,  I  find  my  men  have  blown  up 
all  the  costly  bridges  in  obe<iience  to  my  supposed 
wiflbt  I  will  have  made  a  great  mistake.  The  fact 
i«,  I  do  not  want  a  new  road,  but  an  extension  of 
tlie  old  one  to  suit  the  change*!  condition*?. 

Professor  Seligman  says  that  we  are  compelled 
to  regard  much  that  was  at  the  time  probably  cor- 
rect and  feasible,  as  to-day  positively  errone«3us 
and  misleading.  Now,  I  negard  this  statement  as 
itself  misleading,  being  true  or  false  according  to 
the  %vay  in  which  it  is  imderstood,  and  as  more 
likely  to  l>e  understriod  in  a  false  sense.  Whether 
such  doctrine*  as  we  me*»t  vrith  in  econ(Jinics  will 
pfove  feasible  or  misleading  depends  upon  the  way 
we  int-cr|:>ret  and  apply  them  rather  than  upon  the 
doctrines  themselves.  Tlte  d(x?trine  that  a  straight 
line  is  the  shortest  distance  between  two  points  is, 
alietriictly  considere*!,  always  true.  It  teaches  us, 
thftt,  other  conditions  being  equal,  a  straight  road 
between  two  jj^jints  is  the  easiest*  If  we  apply  it 
to  cases  in  whi<^h  tlio  different  roads  we  may  take 
to  our  destiimtion  are  nW  alike  except  in  their 
directne»9»  we  Hhall  apply  it  correctly.  But  if, 
blindly  following  it,  we  pursue  a  i>erfectly  straight 
road  which  is  very  l»ad  and  rough,  in  preference 


to  a  crookeil  one  which  is  hard  and  smooth,  we 
shall  make  a  great  mistake.  Are  wei  then,  to 
denounce  the  d<x^trine  aa  false  and  misleading  ?  If 
we  di*l,  we  should  only  act  on  the  same  principles 
upon  which  th  rets  fourths  of  the  critics  of  the  older 
political  economy  act.  Considered  in  the  con* 
Crete,  every  general  proposition  is  true  or  false  ac* 
cording  to  the  circumatanc*es.  Practical  wisdom 
consists  in  selecting  such  pro|K>8itions  as  apply  to 
the  case  in  hand,  It  seems  to  me  that  abstract 
English  political  economy,  as  I  find  it  in  the  text- 
books, contains  a  number  of  great  and  valuable 
truths  applicable  to  the  present  state  of  society, 
mixed  with  a  quantity  of  matter  which  can  be 
made  useful  only  by  reconstruction  In  the  latter 
category  I  include  the  leading  propositions  alxiut 
profits,  wages,  demand  for  lalx^r,  the  wage-fund, 
and  the  functions  of  a  pajjer  currency.  In  a 
word*  economic  princii>les  sljonld  be  locked  upon 
as  the  tools  of  trade  of  the  ectmomist.  to  l>e  use«l  as 
occasion  offers  to  make  the  in  useful. 

Professor  Ely*s  paper  opens  with  a  most  timely 
exposition  of  the  necessity  that  disputants  should 
begin  by  understanding  each  other^s  position.  I 
have  often  9usi>ected  disputants  of  deeming  it 
highly  impolitic  to  define  their  jx>sition  on  the 
points  under  discussion,  because,  when  they  do 
so,  they  have  to  stand  there  to  be  fired  at,  whUe 
by  refraining  from  it  they  can  step  around  briskly 
in  such  a  way  as  to  dodge  all  the  enemy's  shots. 
Professor  Ely  goes  on  to  take  excei»tion  to  the 
statement  that  economic  science  should  not  con- 
cern itself  with  what  ought  to  be.  The  question 
here  raised  is  one  which  we  can  decide  either 
way  with  equal  correctness,  according  to  the 
riew  we  are  to  take  of  the  scope  of  science.  If 
we  confine  the  word  •  science  *  to  what  I  think 
should  be  its  proper  scope,  it  is  a  contradiction  in 
terms  to  call  a  talk  about  what  ought  to  l>e, 
science*  In  the  proi)er  sense  of  the  term,  science 
consists  of  exact  and  systematized  general  knowl- 
edge; and  the  great  difficulty  with  Professor 
Ely's  extension  is,  that  it  tends  to  increase  the 
prerailing  confusion  in  men's  minds  between  talk 
about  things  as  they  are,  and  about  things  as  we 
would  like  them  to  be.  I  see  no  more  l«>gical  ol>- 
je<:*tion  to  building  up  a  science  of  political  econ- 
omy wbicli  shall  l^  wholly  concerned  with  things 
as  they  are,  especially  with  the  relations  of  cause 
and  effect  in  the  commercial  world,  than  I  do  to 
getting  up  a  guide-lxHjk  showing  how  long  it  takes 
different  ships  to  crows  the  Atlantic.  On  the 
other  hand,  I  wouhl  no  more  consider  this  the 
end  of  the  matter  than  I  would  cousiiler  the 
guide-book  as  the  only  one  tlie  tourist  shc^uld 
read.  The  economic  student  is  no  doubt  very 
much  interested   in   what  ought  to   be,  and,   in 
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fact,  this  may  be  the  object  of  all  his  economic 
studies. 

Why,  then,  should  we  not  allow  the  economic 
student  to  consider  things  as  they  are,  and  things 
as  they  ought  to  be,  altogether  ?  I  reply,  the  reason 
is  that  he  is  thus  led  into  a  confusion  of  thought 
which  is  fatal  to  his  success.  I  find  that  men 
continually  think  we  are  talking  to  them  of  things 
that  ought  to  be,  when,  in  fact,  we  are  only  talk- 
ing of  things  that  are  or  would  be.  Indeed,  from 
what  little  I  have  seen  of  men  and  their  ways  of 
reasoning,  I  am  inclined  to  think  that  one  of  the 
most  difficult  pieces  of  mental  discipline  is  that 
of  learning  to  look  upon  facts  simply  as  facts. 
Times  without  number  I  have  seen  educated  men 
refuse  to  accept  a  statement  of  fact,  not  on  the 
ground  that  it  was  not  a  fact,  but  that  it  was  not 
necessarily  so,  or  might  be  different,  or  ought  to 
be  different.  I  should  be  very  sorry  to  see  any 
teacher  foster  this  mental  weakness ;  and  I  see  no 
way  to  cure  it  except  to  say  to  the  student,  *  Now, 
remember  that  I  am  only  telling  you  facts  and 
results.' 

Passing  on  to  what  ought  to  be,  Professor  Ely 
sets  forth  in  detail  the  ethical  idea  which  animates 
the  new  political  economy.  He  thinks  that 
economists,  like  everybody  else,  should  strive 
after  perfection.  In  this  I  do  not  think  he  will 
find  any  to  disagree  with  him.  When  he  tells  us 
what  we  are  to  do  to  bring  about  the  rational  per- 
fection which  he  is  aiming  at,  there  may  be  dif- 
ferences of  opinion  ;  but,  when  he  thinks  that  he 
sees  any  great  divergence  between  his  views  and 
the  popular  ones  which  he  cites,  I  cannot  but 
think  he  is  mistaken.  For  example  :  he  tells  you, 
that,  if  you  listen  to  two  ladies  discussing  the 
education  of  the  serving-class,  you  wiU  find  that 
the  arguments  all  turn  upon  the  effect  thereby 
produced  upon  them  as  servants.  But  is  it  not 
highly  probable,  that,  taking  these  people  as  they 
stand,  their  development  into  good  servants  is  the 
highest  and  most  rational  of  which  they  are 
capable?  Would  he  have  Cuffee  trained  into  a 
novelist,  a  chemist,  or  a  metaphysician?  Is  it 
not  highly  probable  that  that  being  does  more 
good,  both  to  himself  and  to  society,  by  being  a 
thoroughly  good  servant  than  he  would  by  being 
the  very  best  mathematician  which  he  was  capa- 
ble of  being  ?  If  so,  then  there  is  no  antagonism 
between  the  selfish  housewife  and  the  philan- 
thropic professor. 

Again,  he  cites  Renan  as  calmly  assuring  us 
that  forty  millions  may  well  be  regarded  as  dung 
did  they  but  supply  the  fertility  which  will  pro- 
duce one  truly  great  man.  It  seems  to  me  that 
this  remark  is  too  figurative  to  base  any  discussion 
upon.     It  indicates  no  definite  policy  towards  the 


lower  classes,  and  only  gives  voice  to  the  feding 
that  one  great  man  may  be  more  important  than 
millions  of  the  lower  orders  of  men. 

It  seems  to  me  these  remarks  of  Professor  Bj 
savor  much  more  strongly  of  the  doctrines  of 
individualism,  which  he  vigorously  opposes,  tbaa, 
of  those  of  the  socialistic  school  of  which  he  ii 
so  distinguished  an  expounder.  If  I  rightly  imder- 
stand  the  ground  taken  by  the  last-named  school, 
it  is  that  the  interests  of  the  individual  should  be 
held  subordinate  to  those  of  society,  and  that  the 
prosperity  of  society  should  be  the  first  object  d 
the  economist.  Accepting  this  view,  it  foDowg 
that  the  education  of  the  masses  should  be  di- 
rected by  considerations  based  less  uix>n  the  wants 
of  their  members  as  individuals  than  upon  Hie 
wants  of  society  at  large,  future  as  well  as  pres- 
ent. If,  now  and  during  the  next  hundred  yean, 
society  stands  more  in  need  of  great  leaden  of 
thought,  administrators,  and  expounders,  than  it 
does  of  servants  and  mechanics,  it  follows,  from 
the  socialistic  point  of  view,  that  our  efforts  should 
be  directed  to  the  rearing  of  such  men  rather 
than  to  the  education  of  the  masses  in  subjects 
that  will  not  make  them  better  citizens. 

One  would  infer  from  Professor  Ely's  paper 
that  a  very  serious  question  at  issue  between  him- 
self and  the  older  school  of  economists  is  whether 
ethical  considerations  should  be  allowed  to  obtrude 
themselves  into  questions  of  economic  policy.  I 
think  a  careful  review  of  the  ground  taken  hj 
the  new  school  will  show  that  it  is  his  school 
which  is  most  prone  to  reject  such  considera- 
tions. For  example  :  in  the  case  of  free  trade  it 
is  very  common  for  representatives  of  the  school 
of  governmental  interference  to  claim  that  free- 
dom of  trade  is  founded  on  the  idea  that  the  in- 
terests of  humanity  at  large  should  be  taken  into 
account  in  deciding  the  question.  In  oppositioii 
to  this,  they  claim  that  we  should  consider  our 
OT^Ti  interests  exclusively.  Again  :  the  claim  that 
every  individual  has  the  right  to  be  the  sole  mas- 
ter of  his  own  acts,  within  the  limitations  neces- 
sary to  social  order,  is  a  purely  ethical  one  ;  yet 
no  doctrine  of  the  old  school  is  more  vigorously 
assaulted  by  the  new  school. 

The  fact  is  that  Professor  Ely,  in  the  following 
passage,  gives  an  admirable  statement  of  the 
doctrine  of  the  school  of  individualism,  to  which 
he  professes  a  bitter  opposition  :  — 

**  It  is  well  to  describe  somewhat  more  in  detail 
the  ethical  ideal  which  animates  the  new  poUtical 
economy.  It  is  the  most  perfect  development  of 
all  himaan  faculties  in  each  individual,  which  can 
be  attained.  There  are  powers  in  every  human 
being  capable  of  cultivation  ;  and  each  person,  it 
may  be  said,  accomplishes  his  end  when  these 
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powen  Jmve  attained  the  largest  growth  whkh  is 
puBBible  to  them.  This  means  anjr  thing  rather 
tlion  ecjuality.  It  means  the  richest  diversitT  for 
differentiation  accom}>aniea  development.  It  is 
atmplj  the  Chrbtian  doctrine  of  talents  committed 
to  men,  alJ  to  be  improved,  whether  the  indi\idual 
gift  t»e  one  talent,  two,  five,  or  ten  talents.  Tlie 
categorical  imperative  of  duty  enforces  upon  each 

tional  Jjeing  perfection  after  his  kind/' 
fThe  school  of  non-interference  claims,  that,  as 
a  genera]  rule,  these  ends  are  best  attained  by 
giring  the  adult  individual  the  widest  liberty 
within  the  limits  prescribed  by  conaiderations  of 
pubhc  health  and  morality. 

After  following  the  diacaflBion  bo  far  upon  the 
lined  it  has  already  taken,  I  deem  it  right  to 
bring  out  in  strong  relief  what  is  the  real  gist  of 
the  que^ition.  Wliat  advocates  of  non-interven- 
tion by  government  l»a»e  their  policy  upon,  is 
neither  an  abstract  theory  of  society,  nor  a  sys- 
teim  of  ethics,  but  a  practical  business  view  of 
things.  As  matters  now  stand,  government  ought 
not  to  interfere,  for  the  simple  reason  that  the 
policy  and  acta  to  which  it  would  t>e  led  are  not 
founded  on  sound  business  principles.  I  have 
myself  been  a  careful  student  of  the  treatment 
of  economic  questions  in  congress  during  the  i>ast 
thirty  years ;  and  the  general  outcome  of  all  I 
have  fteen  is»  that,  leaving  out  legislation  on  well* 
marked  Unes  for  the  supply  of  obvious  public 
necessities,  no  really  wise  economic  legislation 
by  congress  is  attainable.  Congress  is  not,  and  in 
our  time  cannot  become,  a  body  of  investigators  or 
theorist:^.  Within  a  certain  field  I  regard  congress 
as  an  ejccellent  representative  of  tlie  wisdom  of 
the  nation  ;  but  it  goes  outside  of  that  field  when 
it  considers  economic  theories.  It  then  becomes 
the  representative  of  the  time-honored  fallacies 
of  the  people  rather  than  of  their  wisdom.  If 
any  one  doubts  this,  he  has  only  to  look  upon  a 
few  shining  ejcample^  now  before  us. 

The  nation  at  large  Ifx^ks  with  regret  upon  the 
decline  of   American  shipping,  which  has  l>een 

ling  on  ever  since  the  civil  war,  and  earnestly 
that  we  should  have  a  mercantile  fleet  saU- 
ing  the  ocean  under  the  American  flag.  Now, 
what  measures  have  our  legislators  taken  to  bring 
about  this  result  ?  They  are  in  their  main  features 
an  follows  :  — 

First,  that  no  American  owner  of  a  ship  shall 
be  allowed  to  sail  her  imder  the  American  flag 
unless  she  was  built  in  the  United  States. 

Second,  that  no  person  shall  be  allowed  to  build 
a  ship  witliin  the  Unified  States  unless  he  pays  a 
heavy  penalty,  called  customs  duty,  on  all  the 
machinery  and  raw  material  which  he  may  find  it 
advantageous  or  necessary  to  import  for  the  pur- 


pose. In  the  case  of  a  large  ship-yard,  this  penalty 
may  amount  to  hundreds  of  thousands  if  not  a 
million  of  dollars.  Possibly  no  one  in  the  United 
States  would  make  the  machinery  on  any  terms 
whatever,  and  possibly  some  of  the  material  may 
be  monoi>olize<i  by  a  single  company  or  combina- 
tion ;  but  the  penalty  is  exacted  without  regard 
to  circumstances. 

Third,  that,  after  the  ship  is  built,  its  running 
shall  be  subject  to  certain  restrictions,  of  so  onerous 
a  character,  that  after  paying  all  the  penalties, 
and  going  to  all  the  lalx>r  of  building  the  ship*  the 
owner  wiU  run  her  at  a  loss  when  he  could  make 
a  profit  by  sailing  her  under  a  foreign  flag. 

In  brief,  our  legislation  has  thrown  positive  ob- 
structions in  the  way  of  any  ship  being  run  under 
the  American  flag.  The  only  remedy  that  the 
promoters  of  this  legislation  have  offered  us  is  that 
of  hiring  American  shippers  by  heavy  subsidies  to 
overcome  the  obstacles  which  we  have  thrown  in 
their  way,  Everylxxly  who  chooses  to  l<x>k  into 
the  subject  can  see  that,  in  order  to  secure 
an  American  mercantile  marine,  all  we  have  to 
dn  is  to  repeal  all  laws  throwing  obstructions  in 
the  way  of  Americans  building,  owning,  and  sail- 
ing ships,  thus  allowing  every  American  citizen  to 
get  his  ship  where  he  pleases,  to  buOd  her  as  he 
pleases  without  interference  from  customs  au- 
thorities, and  to  sail  her  without  vexatious  regula- 
tions. 

The  proof  of  this  is  afforded  liy  the  fact  of  own- 
ership of  foreign  lines  by  American  oompanies  at 
the  present  time.  For  example  :  the  well-known 
Red  Star  line  lie t  ween  New  York  and  Antweq.*, 
which  the  reader  constantly  sees  advertised  in  the 
New  York  papers  as  sailing  under  the  Belgian  lag* 
is  really  owned  and  managed  by  an  American  com- 
pany. Til  is  company  calls  its  sliiiis  Belgian^  and 
sails  them  under  the  Belgian  flag,  simply  because 
our  laws  do  not  aUow  them  to  sail  under  the  Ameri- 
can flag.  The  same  thing  is  partially  true  of  the 
well-known  Inraan  line  between  New  York  and 
Liveqx>ol,  and,  t<i  a  less  extent,  of  the  Guion  line, 
I  cannot  siM?ak  accurately  on  the  subject  of  these 
last  two  lines,  but  my  impression  is  that  American 
enterprise  is  gradually  getting  possession  of  them, 

I  wish  very  much  Science  would  induce  our 
new  school  of  economists  to  give  their  frank  opin- 
ion of  this  policy.  They  might  at  the  same  time 
tell  UH  what  they  think  of  the  economic  soundness 
of  the  principles  on  which  the  oleomargarine  bill 
was  sustained.  I  refer  more  particularly  to  the 
doctrine  that  it  would  l>e  a  great  public  calamity 
if  the  public  of  this  country  were  allowed  to  get 
their  butter  for  seven  cents  a  pound,  because  then 
all  the  dairies  would  have  to  stop  business.  The 
total  failure  of  congress  not  only  to  remedy  the 
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present  anomalous  condition  of  the  sUver  coinage, 
but  even  to  take  any  rational  measures  for  finding 
out  what  ought  to  be  done  in  the  case,  is  another 
subject  on  which  their  views  would  be  of  interest. 
I  cannot  help  thinking,  if  they  would  grapple 
with  these  practical  difficulties,  and  tell  us  what 
wise  and  good  legislation  they  expect  to  get 
through  congress,  they  would  be  more  eflfective 
than  they  are  in  confining  themselves  to  discus- 
sions on  which  no  effective  issue  can  be  joined. 

S.  Newcomb. 


FLOODING  THE  SAHARA, 

Much  misinformation  has  of  late  been  spread 
abroad  respecting  '  the  proposed  interior  sea  of 
Africa,'  and  the  public  has  been  misled  by  inac- 
curate statements  in  regard  to  the  magnitude  of 
the  enterprise,  which,  it  is  assumed,  the  French 
people  are  about  to  undertake.  For  these  cur- 
rent erroneous  impressions  the  English  and  Amer- 
ican scientific  journals  are  largely  to  blame.  An 
old  theory  regarding  the  Sahara  —  that  it  was  for 
the  most  part  below  the  level  of  the  ocean  —  has 
been  adopted  as  though  modem  surveys  had  not 
refuted  it ;  and  so  the  converbion  of  a  material 
portion  of  the  African  continent  into  a  navigable 
sea  is  being  popularly  considered  as  not  only  pos- 
sible, but  altogether  likely  to  be  accomplished. 

A  brief  consideration  of  the  published  results 
of  the  recent  surveys  will  be  sufficient  to  convince 
the  reader  that  the  popular  estimate  of  the  mag- 
nitude of  this  enterprise  is  absuidly  out  of  pro- 
portion to  the  greatest  j)os8ible  accomplishment. 

This  overestimate  is  not  surprising  when  we  con- 
sider the  character  of  tlie  references  to  the  scheme 
which  have  been  made  by  journals  of  the  best 
standing.  The  following  i>aragraph  from  the 
foremost  among  engineering  journals  may  be 
taken  as  a  sample  :  — 

**AVith  reference  to  the  daring  French  project 
for  flooding  the  desert  of  Sahara  with  what  would 
be  virtually  a  new  sea,  it  may  l>e  well  to  recall  the 
opinion  expressed  by  M.  Elisee  R^lus,  that  at  one 
period  in  the  worM's  history  the  desert  was 
covered  by  a  sea  very  similar  to  the  Mediterranean, 
and  that  this  sea  exercised  a  very  great  influence 
upon  the  temperature  of  France,  as  comparatively 
cold  —  or,  at  any  rate,  cool  —  winds  blew  over  it, 
while  now  the  winds  which  prevail  in  the  great 
ex|>anse  are  of  a  much  higher  tenii>erature,  and 
are,  in  fact,  sometimes  suffocatingly  hot.  The 
appearance  of  the  desert  seems  to  support  the 
theory  of  M.  Elis^e  R^'lus,  that  it  was  at  one 
time  the  bed  of  a  sea  of  considerable  extent,  of 
which  the  great  inland  African  lakes  recently  dis- 
covered are  possibly  the  remains.     The  present 


vast  extent  and  configuratkxn  of  the  African  con- 
tinent would  also  appear  to  support  the  ooodanoQ 
that  at  one  time  it  comprised  a  less  area  of  land 
than  it  does  at  present.  The  serious  qoMticm 
which  arises,  assuming  that  the  theory  of  X. 
£lis6e  R^lus  is  substantially  correct,  is,  ^Vhat 
will  be  the  effect  of  the  creation  of  a  second 
African  sea  m  the  room  of  that  which  has  disap- 
peared ?  Would  the  temperature  of  France,  and 
possibly  even  of  England,  be  again  reduced?  It 
is  a  geological  theory  that  in  the  glacial  period  of 
the  world's  history  Greiftt  Britain  was  covered  with 
ice  and  snow  very  much  as  Greenland  is  at  pres- 
ent. Some  great  influences  must  clearly  have 
been  brought  to  bear  upon  France  and  Great 
Britain,  which  rolled  the  ice  over  so  many  hundred 
miles  northward.  What  was  this  influence  ?  Waa 
it  the  large  African  sea  which  French  enterprise 
is  endeavoring  to  recreate?  If  it  were,  we  should 
say  that  whatever  the  French  may  gain  in  Africa 
by  the  realization  of  a  Saharan  Sea  would  be  much 
more  than  counterbalanced  by  what  they  would 
lose  in  France  itself.'* 

A  writer  in  another  journal  suggests  that  all  na- 
tions interested  in  the  commerce  of  the  Mediter- 
ranean may  by  right  protest  against  the  execution 
of  a  scheme  that  would  produce  a  troublesome 
current  through  the  Straits  of  Gibraltar.  And  the 
same  writer,  furthermore,  adds.  "  So  much  water 
drawn  from  the  present  oceans,  may,  by  lessening 
the  depths  of  the  harbors  of  the  world,  pn^nce 
serious  and  wide-spread  inconvenience.*' 

That  all  such  fears  are  utterly  groundlesa  is 
abundantly  shown  by  the  results  of  the  careful 
surveys  made  within  the  last  few  years.  A  brief 
remand  of  these  results  is  presented  below.  The 
figures  are  reduce^l  from  the  metric  measures  in 
*  Nouvelle  geographic  universelle,'  by  Beclus.  and 
the  maps  from  *  Le  g6nie  civil.'  In  both  cases  the 
authority  quoted  is  the  French  engineer,  M.  Ron- 
daire. 

Every  one  who,  as  a  student,  has  had  U)  draw 
the  map  of  Africa,  can  certainly  recall  that  singu- 
lar interruption  to  the  otherwise  regular  coast-line 
on  the  extreme  northern  boundary,  where  the 
coast,  for  a  comparatively  short  distance,  has  a 
general  north  and  south  trend.  This  notch  marks 
the  north-eastern  terminus  of  the  Atlas  mountain 
system.  Tlie  eastern  shore  is  the  eastern  bound- 
ary of  Tunis ;  and  on  it,  in  ancient  times,  stood 
Carthage.  An  indentation  at  the  southern  part 
is  called  the  Gulf  of  Gabes. 

A  line  extending  due  west  from  the  shore  of 
this  gulf  crosses  a  barren  region,  of  no  interest 
but  for  the  project  about  which  this  article  is  writ- 
ten. It  is  a  region  abounding  in  basin-shaped  de- 
pressions, containing  either  shallow  salt-marshes, 
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brackish  pools,  or  deposits  of  salt  and  gypsum. 
The  more  extensive  areas  are  called  '  chotts.'  The 
first  of  these  is  the  Chott-el-Fedjedj,  the  eastern 
end  of  which  is  12  miles  from  the  shore  of  the 
gulf,  and  separated  from  it  by  a  ridge  of  drift  and 
limestone  whose  altitude  at  the  lowest  point  is  160 
feet.  The  surface  of  el-Fedjedj  is  nowhere  less 
than  48  feet  above  the  sea.  Toward  the  west  it 
is  contracted  in  width  somewhat  by  the  encroach- 
ment of  the  ridges  which  bound  it  on  the  north 
and  south.  Beyond  this  point,  which  is  about  70 
miles  from  its  eastern  limit,  it  widens  out,  and  is 
known  as  Chott-el-Djerid.  Here  the  surface  is  for 
the  most  part  level,  and  covered  with  an  incrusta- 
tion of  salt,  beneath  which,  in  a  few  places,  are 
pools  of  water.    The  plain  of  el-Djerid  is  from 


MAP  OF  AFRICA,  SHOWING  THE  RELATIVE  SIZE  OF  THE 
PROPOSED  INLAND  SEAS. 

50  to  200  feet  above  the  sea-level.     Its  width  from 
north  to  south  is  about  45  miles. 

Near  the  north-west  border  of  el-Djerid,  and 
separated  from  it  by  a  ridge  whose  least  altitude 
is  550  feet,  is  the  Chott  Gharsa  or  Rharsa,  whose 
surface  is  from  30  to  35  feet  below  the  level  of 
the  sea.  Gharsa  is  about  50  miles  long  and  20 
miles  wide.  Beyond  this  chott  to  the  west,  and 
separated  from  it  by  an  insignificant  elevation,  is 
a  much  larger  depressed  area,  known  as  Chott 
Melghigh  or  Melhrie.  This  is  the  basin  referred  to 
as  the  site  of  the  proposed  interior  sea.  The  area 
which,  lying  below  the  Mediterranean,  can  possi- 
bly be  flooded  by  it,  is  represented  by  the  shaded 
portion  on  the  accompanying  maps.^     Portions  of 


this  area  are  100  feet  below  the  86a4evd ;  and 
the  average  depth,  if  flooded,  would  be  78  feet 

The  figures  above  given  exhibit  the  poasib&e 
dimensions  of  the  *  flooded  Sahara.'  The  imited 
areas  of  the  two  chotts  over  which  the  sea  woold 
flow  is,  by  Roudaire's  measurements,  about  8,100 
square  miles,  less  than  half  the  area  of  Lake 
Ontario. 

Throughout  the  remainder  of  the  Great  Deseit 
the  elevation  is  considerable.  Competent  authori- 
ties estimate  the  average  height  at  1,100  feet  Dr. 
Lenz  found,  in  travelling  over  many  hundred 
miles  of  the  western  portion  of  the  Sahara,  no 
point  of  less  altitude  than  470  feet  above  the  sea. 

The  fact  that  marine  deposits  are  found  in  many 
parts  of  this  area  is,  of  course,  a  fact  of  no  signifi- 
cance in  this  connection.  The  skeleton  of  a  whale 
found  in  one  of  the  highest  cuttings  of  the  Ver- 
mont central  railway  is  not  r^;arded  as  an  evi- 
dence that  the  Green  Mountains  could  now  be 
submerged  by  the  waters  of  the  ocean. 

The  whale  probably  stranded  there  during  what 
geologists  term  the  'Champlain  epoch,*  since 
which  time  the  surface  has  slowly  risen.  The 
hypothesis  that  at  least  eighty  thousand  yean 
have  elapsed  since  this  epoch  is  believed  by  most 
geologists  to  be  well  founded.  Explorations  across 
the  African  desert  justify  the  belief  that  the 
marine  deposits  found  there  are  not  less  ancient 
than  those  of  the  Champlain  period. 

To  flood  such  a  section  with  the  sea,  either  the 
next  great  subsidence  must  be  patiently  awaited, 
or  else  an  extensive  system  of  pumping  must  be 
resorted  to.  The  realization  of  the  scheme  of  sub- 
mergence (to  accord  with  the  popular  estimate  of 
it),  by  either  of  these  plans,  may  be  regarded  as 
equally  remote. 

The  project  of  flooding  the  Sahara  to  the  utmost 
practicable  limit  can  hardly  be  called  a  great  one. 
It  is  safe  to  say,  tliat  if  executed,  which  is  doubt- 
ful, it  will  not  sensibly  affect  the  climate  of  south- 
ern Europe.  It  will  not  create  dangerous  currents 
at  Gibraltar,  nor  inconvenience  seaports  in  any 
part  of  the  world.  Geo.  W.  Plympton. 
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The  scale  of  the  larger  map  is  about  5S  miles  to  the 


LONDON  LETTER, 
A  SUGGESTIVE  report  by  Mr.  W.  H.  Power,  of 
the  Local  government  board,  has  just  been  pub- 
lished, relative  to  the  connection  between  scarlet- 
fever  and  infected  milk,  —  a  connection  which 
has  long  been  suspected.  The  farm  in  question 
was  sanitarily  perfect,  every  modem  improvement 
in  respect  to  cleanliness  of  vessels,  and  examina- 
tion of  persons  employed,  being  in  force.  Mr. 
Power  was  assisted  in  his  investigation  by  Dr. 
Klein :  and  their  joint  results  leave  little  or  no 
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doubt  that  the  cows  of  the  dairy  were  infected 
with  a  specific  disease  of  a  confititutional  charac- 
ter, whose  local  manifestations  were  external  sores 
on  the  animals,  and  that  the  milk  from  these  cows 
was  capable  of  imparting  scarlatina  to  human 
,  and  wan  the  real  eaiise  of  an  epidemic  of 
'  scarlatina  in  a  large  district  (Marylebone)  in  Lon- 
don. Two  of  these  animals  were  purchased  ff»r 
the  Brown  institution  (established  in  connection 
with  the  University  of  London  for  the  investiga- 
tion of  animal  (mtholuj^)  \  and  the  exact  nature 
of  the  djsea!*ed  milk  is  still  hieing  inqaire<l  into  by 
J>T.  Klein. 

The  ensilage  commissioners  have  just  issued 
their  complete  parliamentary  report,  one  of  the 
inodt  valuable  documents  ever  put  into  the  hands 
of  the  English  farmer.  They  have  gone  about 
their  work  in  a  thort>ughly  judicial  spiritt  and  the 
result  of  their  inquiry  is  to  establish  the  iise  of  the 
silo  08  an  essential  part  of  tlie  procedure  of  sue- 
c^eaful  agriculture.  Green  forage  well  preserved 
in  a  silo  is,  weight  for  weight,  one-third  of  tlie 
same  forage  made  into  hay ;  hut,  as  the  weight  of 
the  most  perfect  silage  is  five  times  that  of  the 
hay,  it  is  sixty  per  cent  more  valuable*  The  full 
conclusion  of  the  commissioners  can  best  be  ex- 
pressed in  their  own  words  ;  **  After  summing  up 
tJie  mass  of  evidence  which  has  reached  us,  we 
can  without  hesitation  affirm  that  it  has  »x*en 
abundantly  and  conclusively  proved  to  our  satis- 
faction that  this  system  of  preserving  green -fodder 
crops  promisee  great  advantages  to  the  practical 
Qer,  and,  if  carried  out  with  a  reasonable 
at  of  care  and  efficiency,  should  not  only 
provide  him  with  the  means  of  insuring  himself 
to  a  great  extent  against  unfavorable  seasons,  and 
of  luaterially  improving  the  quantity  and  quality 
of  bis  dairy  pro*luce,  but  should  also  enable  him 
to  increase  appreciably  the  number  of  live-stock 
thai  can  be  profitably  kept  upon  an}'  given  acre- 
igBy  whether  of  jiasture  or  arable  land,  and  pro- 
portfonately  the  amount  of  manure  available  to 
fertiliiie  it/* 

Th*^  deputy  master  of  the  mint  has  just  issued 
his  report  for  1885,  a  document  of  much  interest. 
The  cuinagea  required  by  the  English  colonies  were 
more  numerous  than,  and  exceeded  by  £?^5,000 
la  amount,  those  of  any  previous  year.  This  is 
atlribute<)  in  great  measure  to  tlie  depression  in 
llie  W€*t  Indies,  The  balance  of  receipts  over 
exptinditures  was  more  than  £70,0(N),  one  of  the  ex- 
pexines  being  the  preparation  of  medals  for  trcN^{)S 
in  suppressing   the  Canadian   rebellion. 

!•  Fngnamtle  reports,  that  ''although  during  the 
1885  a  eonsiderahle  amount  of  coinage  has 
born  t'Xt'cnitiHl  in  tlu*  British  and  United  States 
mhiti,  and  in  thnne  of  some  European  nations, 


hardly  any  addition  has  been  made  in  several 
countries,  and  notably  in  France  and  Germany, 
to  the  metallic  currency  of  the  world ; "  and 
also  that  *'the  questions  connected  with  coinage, 
which  have  of  late  years  been  discussed  with  the 
greatest  interest,  have  not  made  any  appreciable 
progress  toward  solution/' 

A  large  private  electric-lighting  installation 
lias  just  been  Inaugurated  at  the  London  terminus 
of  the  Great  western  railway.  The  whole  district 
lighted  is  1|  miles  long^  and  covers  6i  acres  of 
ground;  4,115  glow-lamps  of  25  candle-power 
each  are  used,  93  arc-lamps  of  3,500  candle-power, 
and  2  arc-lamps  of  12.000  candle-power.  The  two 
dynamos  employed  are  tliose  of  Mr.  J.  E,  H.  Gor- 
don, and  weigh  45  tons  each,  one-half  of  which  is 
due  to  the  ten -foot  revolving  magnet  wheel,  which 
runs  at  146  revolutions  per  minute.  The  electro- 
motive force  is  150  volts.  Tlie  mains  are  all  un - 
derground,  and  the  glow-lampe  are  all  in  parallel 
arc.  Two  lines  of  steam-pi j>e  supply  the  engines, 
and  a  thirtl  dynamo  is  kept  in  reserve.  Tlie  Tele- 
graph coufjtruction  and  maintenance  company 
have  contracte<i  with  the  i*ailwaj  company  to 
work  it  for  three  yeai^. 

At  the  last  meeting  for  this  season,  of  the  Society 
of  telegraph  engineers,  etc,  about  thirty-five  can- 
didates were  ele«?ted  into  the  society.  There  was 
an  interesting  discussion,  in  which  Dr.  Jacques, 
electrician  to  the  Bell  telephone  company,  U,8,A,, 
ttxik  i»art,  on  the  use  of  the  telephone  as  a  receiv- 
ing-instrument for  Moree  signals  in  warfare,  and 
on  the  general  military  question  of  recortling 
versit^  non-recording  receiving-instruments. 

In  continuation  of  brief  comments  upon  ex- 
ceptional weather  in  Britain,  which  liave  appeeired 
in  this  correspondence,  it  may  here  be  mentione^l 
that  from  May  11  to  May  15  the  mean  temperature 
was  from  6**  to  8"  below  the  average ;  and  that 
torrents  of  rain  fell  over  a  very  wide  district, 
more  than  four  inches  in  three  days  (11th,  r3th, 
and  18th)  being  not  uncommon.  The  valleys  of 
the  Severn  and  Trent  suffered  severely,  railway 
trafHc  being  8usi>ended,  and  many  inhabitants 
driven  from  their  homes.  Severe  tornadoes  oc- 
curred at  Madrid,  Krossen,  Linz,  and  other  Eu- 
ropean towns,  two  or  three  days  after  those  in 
Kansas  City  and  other  parts  of  the  states. 

English  pathology  has  suffered  a  severe  loss  by 
the  death,  at  tlie  early  age  of  forty-five,  of  Sur- 
geon-Major T,  R.  Lewis,  the  assistant  professor  of 
pathology  at  the  Army  medical  school.  He  lia<i 
made  a  special  atudy  of  microscopic  organisms 
and  their  relations  to  disease,  and  was  the  author 
of  several  most  valuable  rei)ort^  to  the  govern- 
ment of  India  on  cholera  and  the  ftmgus  disease 
of  India,     In  the  autumn  of  1884  he  visited  Mar- 
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seilles,  where  cholera  was  then  prevalent,  for  the 
purpose  of  inyestigating  the  results  obtained  by 
Dr.  R.  Koch  and  the  other  members  of  the  German 
cholera  commission  in  Egypt  and  India ;  and  he 
arrived  at  the  conclusion,  which  is  now  widely 
accepted,  that  the  selection  of  the  comma-shaped 
bacilli  as  the  materies  morbi  of  cholera  appears 
to  be  entirely  arbitrary,  for  he  found  that  these 
commaHBhaped  bacilli  are  ordinarily  present  in  the 
mouths  of  perfectly  healthy  persons. 

The  value  of  Professor  Lewises  biological  work 
was  recognized  by  the  council  of  the  Royal  society 
when  they  selected  him,  in  April  last,  as  one  of 
the  fifteen  candidates  to  be  recommended  to  the 
society  for  election  in  Jime :  and  his  deatli  thus 
leaves  a  vacancy  in  the  list,  which  it  is  said  the 
council  will  now  fill  up  by  the  selection  of  Mr. 
A.  Sedgwick,  M.  A.,  of  Trinity  college,  Cambridge. 

Mr.  W.  H.  Caldwell  of  Cambridge,  who  has  spent 
some  time  in  Australia  for  the  purpose  of  obtain- 
ing the  material  required  for  investigating  the 
embryology  of  marsupials,  monctremes,  and  Cera- 
todus,  exhibited  some  of  the  results  of  his  work  at 
the  recent  Royal  society  soiree.  It  will  be  re- 
membered that  a  telegram  was  sent  to  the  Mon- 
treal meeting  of  the  British  association  to  an- 
nounce his  discovery  of  the  fact  that  the  eggs  laid 
by  the  monotreme  mammals  developed  in  a  man- 
ner closely  similar  to  those  of  the  Reptilia.  Series 
of  these  mammalian  eggs  were  exhibited  by  Mr. 
Caldwell,  some  taken  a  few  hours  after  fertiliza- 
tion, with  others  at  various  stages  up  to  hatching, 
and  likewise  different  stages  of  the  young  after 
hatching,  up  to  five  inches  long.  He  also  showed 
a  complete  series  of  eggs  of  Ceratodus,  the  air- 
breathing  fish  of  Queensland,  from  the  unseg- 
menteil  egg  up  to  Iia tilling,  together  with  stages 
of  the  young  fish  after  hatching.  All  this  material 
is  of  the  highest  value,  and  Mr.  Caldwell's  re- 
searches are  sure  to  throw  much  light  upon  many 
ol«cure  problems  of  vertebrate  morphology.  He 
will  also  be  able  to  supply  Prof.  \V.  K.  Parker 
with  the  8i)ecimen8  necessary  for  investigating  the 
development  of  the  skull  in  Ceratodus,  £}chidna, 
and  many  marsupials.  W. 

LoDdoD,  May  SO. 

SOTES  ASD  NEWS. 

The  first  circular  of  the  local  committee  at 
Buffalo,  of  the  American  association,  announces 
that  the  meetings  will  be  held  in  the  recently 
enlarged  high-school  building.  Reduced  rates 
have  been  obtained  over  many  of  the  railroads, 
most  of  which  will  allow  a  return  ticket  at  one- 
third  of  the  usual  fare,  upon  certificate  from  the 
local  secretary  at  Buffalo.    The  Chicago  and  north- 


western railway  system  will  retain  membai 
attending  the  Buffalo  meeting,  from  Chicago,  at 
one-third  of  the  regular  fare,  upon  pfesentmg  it 
the  Chicago  ticket-office  a  certificate  from  the 
local  secretary  at  Buffalo :  hence  members  read- 
ing in  the  north-west  must  see  that  they  are  in 
possession  of  two  certificates  when  the  meeting 
adjourns,  —  one  to  be  used  in  Buffalo,  and  the 
other  in  Chicago.  The  Western  union  tel^gaph 
company,  with  its  usual  courtesy,  will  place  its 
lines  and  district  telegraph  system  at  the  service 
of  members.  The  Botanical  club  of  Buffalo  is 
arranging  an  excursion  and  reception  for  the 
Botanical  club  of  the  association,  as  is  also  the 
Entomological  club  of  that  city  for  the  Entomo- 
logical club  of  the  aasociation.  The  address  of 
the  local  secretary  is  Dr.  Julius  Pohlman,  Buf- 
falo, N.Y. 

—The  Appalachian  mountain  club  propose  inn- 
ing advance  sheets  of  the  forthcoming  'White 
Mountain  map  on  a  scale  of  1 :  60000  by  tracing  the 
work  now  done,  lettering  the  tracing  roughly,  add- 
ing the  streams  approximately,  and  copying  by  the 
•  blue  print '  process.  Two  sheets,  a  northern  and 
a  southern, will  together  cover  the  most  imponant 
areas.  It  is  hoped  to  have  them  ready  by  the  tirrt 
of  July,  and  the  cost  is  not  likely  to  exceed  seven- 
ty-five cents  per  sheet.  Members  may  thus  obtain 
maps  of  the  accurately  located  points  (including 
nearly  all  marked  summits),  on  which  they  mar 
fill  in  the  lesser  details,  and  mark  correctioDf^  of 
the  streams.  Artistic  appearance  will  not  be  at- 
tempted for  these  sheets;  but  their  practical  value 
will  lie  in  the  large  scale,  which  is  twice  (linear) 
that  on  which  the  finished  map  is  to  be  publishe»i. 
A  field  meeting  will  be  held  on  the  summit  of 
Mount  Washington  from  July  1  to  8.  Papers  may 
be  expe<*ied  from  Profs.  E  C.  Pickering  and  N.  S. 
Shaler,  Dr.  W.  G.  Farlow,  Messrs.  J.  Ravner  Ed- 
mand^.  Rose  well  B  Lawrence,  and  others.  The 
papers  will  be  arranged  for  stormy  weather  and 
the  evenings. 

—  Yale  college,  induced  by  the  success  of  the 
Columbia  coUege  school  of  political  science,  and 
by  the  work  in  progress  at  Johns  Hopkins,  Cornell, 
and  the  University  of  Michigan,  is  making  s|)tcial 
arrangements  for  courses  in  political  and  social 
science,  to  begin  in  the  autumn.  Professor  Sum- 
ner is  announced  to  lecture  on  finance  and  the 
science  and  art  of  politics  in  the  history  of  the  Uni- 
ted States  ;  Professor  Famam.  on  the  principles  of 
public  finance ;  Professor  Had  ley,  on  railroad  ad- 
ministration ;  Mr.  Wheeler,  on  Roman  law :  Mi. 
Terry,  on  the  doctrine  of  rights  ;  Mr.  Raynolds.  on 
comparative  constitutional  law;  Mr.  H.  C.  ^^^lite. 
on  local  government  in  the  United  States  :  and  Mr. 
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IBL  O,  Bourne,  on  h  view  of  trade  and  induBtrj  in 
Sorope  in  the  niiddie  age^, 

—  On  Aug.  25  next,  Prof.  Edward  Zeller  of  Ber- 
lin will  celebrate  the  fiftieth  anniTeraary  of  the 
attainmifnt  of  his  doctorate.  The  many  old  pupiJs 
and  friends  of  the  learned  historian  and  philoeo- 
|>her  intend  to  present  him  on  this  cjccasion  with 
his  picturt'  or  bust,  as  a  slight  mark  of  their  ap- 
preciation of  his  services  to  the  caii^  of  human 
knowledge.  The  movement  was  started  in  Berlin 
bj  some  of  Professor  ZeUer'tii  associates,  and  the 
original  annoimcement  of  their  intention  is  signed 
bj  Bcinttz,  Dilthey,  Eucken,  Erdmann,  Kuno 
Fi«cher,  Helm  hoi tz,  Kronecker,  Mommsen,  Max 
M tiller,  Von  Sjbel,  and  many  others.  The  names 
af  all  those  who  contribute  to  the  fund  will  Ik* 
communicated  to  Professor  Zeller,  and  it  is  hoped 
that  America  will  be  well  represented.  Coniri- 
butiMiis  may  be  sent  to  Prof.  T.  G.  Schiirmann, 
15  WcfH  5Tth  Street,  New  York  City,  or  to  Prof. 
Nicholas  Murray  Butler,  Columbia  college, 

—  M.  Ch.  Bouchard  has  recently  supplemented 

his  observations  on  the  toxicity  of  urine  by  the 
following  ones.  The  increase  in  the  production 
and  elimination  of  the  fwi^n  begins  immediately 
after  rij^ing,  and  commences  to  diminish  at  about 
the  middle  of  the  waking  |>eriod.  Abstinence 
from  liquids  in ci eases  the  toxicity,  riwing  to  the 
8uperaburi<lance  of  incooipleiely  oxidized  matters 
ejccreted.  Severe  muscular  la  I  Kir  notably,  some- 
tinier  to  the  extent  of  nearly  one-half,  diminishes 
the  toxicity*  not  only  in  the  waking  state,  but  also 
in  the  nacceeding  pieriod  of  sleep,  Compre^&ed 
air  diminishes  imme^liately  and  markedly  the 
toxicity,  to  be  more  largely  increase<l  afterwanl. 

—  Recent  examinations  of  the  bottom  of  the 
Liake  of  Constance  and  of  Lake  Genera  by  H5m- 
limann  have  brought  out  tlie  interesting  fact  that 
the  Rhine  ami  Rhone  rivers  have  excavated  deep 
channels  far  long  distances.  The  current  of  the 
Rhine  can  be  followed  for  two  kliocnetres,  at  a 
depth  of  one  hundred  and  twenty-tive  metres  be- 
low the  surface  of  the  water :  while  that  of  the 
Bhone  has  been  traced  more  than  six  kilometres 
Crom  the  mouth,  at  a  depth  of  between  two  hun- 
liretl  and  two  hundre*!  and  fifty  metres. 

—  Th**  pTOiluction  of  gold  in  the  gold-fields  of 
the  Australian  c<:»lonfes  during  \W^  reached  in 
▼alue  £5.881.468,  Tlie  total  amount  from  the 
year  of  its  discovery  to  1886  is  70J1H,094  ounces, 
Talned  at  £310.865,7  ly.  There  has  been  a  con- 
Piidemble  decrease  in  production  during  late  years, 

—  Tlie  natural-history  section  of  the  Imperial 
Huiiiian  geographical  society  has  decided  ti»  send 
mi  exfiediticm,  during  the  present  year,  into  cen- 


tral Asia,  to  explore  the  region  of  Khan  Tengri« 
which  haa  never  been  visited  by  European  travel* 
lers. 

—  The  statement  in  Science  (vii.  No.  174)  that 
Prof,  C»  U,  Shepard  presented  his  cabinets  to 
Amherst  college  was  not  strictly  accurate.  In 
accordance  with  an  agreement  of  long  standing, 
the  college  purchased  his  collections,  and  paid 
forty  thousand  dollars  for  them. 

—  Lieutenant  Greely,  the  arctic  explorer,  who 
is  entitle*!  to  his  promotion  to  a  captaincy  in  the 
U.  S.  cavalry  in  contsetjuence  of  the  retiretnent  of 
General  Sturgis,  is  not  likely  to  l»e  appointed  to 
the  vacancy  in  the  adjutant-generaPs  department, 
and  it  is  jMissible  he  will  not  be  promoted  at  all  on 
the  active  list,  for  the  reason  that  he  has  declared 
himself,  umJoubtedly  with  justiti cation,  unable  to 
render  active  sei^ice.  The  generous  thing  for 
cong^ress  to  do  is  to  provide  a  place  on  the  retired 
list,  with  a-iijile  rank,  for  Lieutenant  Greely,  in 
honor  of  his  hervices  and  sufferings  in  tlie  arctic 
regions. 

—  The  new  scientific  building  of  Smith  college, 
Northampton,  Mass..  will  l)e  dedicated  Tuesday* 
June  23.  Tlie  address  will  be  by  Prof.  J.  Peter 
Lesley. 

—The  extreme  delicacy  of  the  sense  of  smell 
in  man  has  l*een  shown  by  a  series  of  ex|>erimeuts 
by  Messrs.  Fischer  and  Penxoldt,  In  an  em  \  >ty  ro»>m 
of  280  cubic  metres  capacity,  and  tightly  cltksed, 
a  email  quantity  of  the  snl ►stance  to  be  detected 
was  thoroughly  mixed  with  the  air,  and  the  observ- 
er then  admitted.  Among  <lifferent  subKtaiices  it 
was  found  that  the  smallest  amount  recognisable 
was  ,01  of  a  mOligram  of  mercaptan.  This  quan- 
tity diflFuse<l  through  the  room  stifficetl  to  make 
its  distinctive  charac^ter  appreciable  in  the  small 
volume  of  air  coming  in  contact  with  the  nerves- 
of  the  noHe,  from  which  it  was  estimatetl  that  the 
1  :  46(),<K)0,{)CK>  part  of  a  milligram  of  this  suli- 
stance  was  recognizable.  Hitherto  the  spectro- 
scope has  been  considered  the  moit  delicate  of  all 
means  of  analysis*  indicating  less  than  the  mil- 
lionth part  of  a  milligram  of  sodium  ;  but  the 
sense  of  smell,  in  the  case  of  mercaptan  at  least, 
is  seen  to  be  at  least  two  hundred  times  more 
delicate. 

—  Prof.  S.  F,  Baird,  U.S.  commissioner  of  fish 
and  fisheries,  has  recently  received  from  the  De- 
partnnent  ot  fish-culture  of  the  lower  Heine.  France, 
A  gold  medal  as  an  acknowledgment  for  some 
valuable  sending)^  of  fish  ova.  The  medal  was 
denigneil  by  OmliiH^  On  tli^  .►livrrn*  im  repre- 
sented a  fetnale  ht;i  let  of 
(Tereiils.     Legen'*  -  ^>n 
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the  reverse  is  inscribed  « M.  Spencer  F.  Baird, 
United  States  commissioner  of  ftsh  and  fisheries,'* 
and  the  legend  *' Department  de  la  Seine-In- 
ferieure.  La  commission  de  pisciculture.  80 
Novembre,  1886.'*  The  medal  is  about  the  size  of 
a  double  eagle.  It  will  be  placed  on  exhibition 
in  the  north  hall  of  the  national  museum. 

—  M.  Charpentier,  in  a  late  session  of  the 
French  academy,  called  attention  to  the  follow- 
ing visual  illusion :  after  a  small,  feebly  illumi- 
nated object  has  been  attentively  viewed  for  some 
time  in  complete  darkness,  it  will  often  appear 
to  move  in  some  determined  direction  in  the  field 
of  vision,  at  a  speed  varying  from  two  to  three 
degrees  per  second,  and  sometimes  through  a  dis- 
tance subtended  by  an  angle  of  thirty  degrees  or 
more.  M.  Charpentier  states  that  this  illusion 
occurs  in  the  fixed  eye  observing  a  fixed  point, 
but  it  is  doubtful  whether  he  is  correct.  Muscae 
volitantes,  or  floating  spots  due  to  impoverished 
blood  or  disease,  have  a  like  tendency  in  the  closed 
eye,  when  attention  is  directed  to  them,  of  moving 
off  in  some  determined  direction,  apparently  as  if 
floating  upon  the  vision ;  but  a  finger  placed  upon 
the  eyeball  will  at  once  detect  that  the  spots  are 
fixed  upon  the  retina,  while  it  is  the  eye  itself 
that  moves. 

—  A  recent  examination  of  the  employees  of 
certain  French  railroads  for  color-blindness,  made 
in  compliance  with  the  instructions  of  the  minis- 
ter of  public  works,  resulted  in  the  detection  of 
only  two  persons  who  were  totally  color-blind 
among  11,173.  Three  could  not  distinguish  red, 
six  ^een  ;  eighteen  showed  a  confusion  in  distin- 
guishing between  green  and  red,  fifteen  a  like 
confusion  between  blue  and  gray  :  and  fifty-two 
had  a  feeble  sense  of  colors  in  general.  These 
results  show  that  the  danger  arising  from  color- 
blindness, on  the  French  railroads  at  least,  is  al- 
most nil.  As  is  seen,  not  more  than  two  per  cent 
of  the  employees  had  imperfect  sight,  so  far  as 
colors  in  general  were  concerned,  and  not  more 
than  a  half  of  one  per  cent  were  troubled  with 
color-blindness  in  any  way. 

—  During  the  year  1885  there  were  155,177 
German  emigrants  from  the  ports  of  Hambmrg, 
Bremen,  and  Stettin,  a  decrease  of  over  40,000 
from  the  preceding  year.  Of  this  number,  148,- 
839  were  immigrants  to  the  United  States. 

—  The  coast-survey  changes  since  our  last  issue 
are  as  follows  :  the  party  in  charge  of  Assistant 
F.  W.  Perkins  has  returned  from  the  south  coast 
of  Louisiana.  Tlie  latter  has  gone  to  his  home  to 
work  up  the  results  of  the  trip  ;  Captain  Vinal 
has  finished  the  gap  on  the  west  coast  of  Florida 


in  Hernando  county  (this  completes  the  ooetB 
shore-line  of  that  coast,  except  a  small  strip  nar 
the  Thousand  Islands) ;  Assistant  Pratt,  who  is  oo 
the  north-west  Pacific  coast,  reports  the  govern- 
ment telegraph-line  from  Tatoosh  Island  to  Rxt 
Angeles, Washington  Territory,  as  so  badly  groond- 
ed  that  it  is  impossible  to  exchange  time-signsb 
for  longitude  over  it. 

—  The  Zuni  maiden  Wa-Wah,  who  has  been  in 
Washington  as  the  guest  of  Mrs.  James  Stephensoo 
for  several  months,  is  now  engaged  in  weaving  i 
blanket  in  the  national  museum,  on  the  loom  pro- 
cured by  that  institution  from  the  Zuni  Indiana. 
The  loom,  with  the  blanket  upon  it,  will  be  placed 
in  a  case  in  the  museum,  together  with  photo- 
graphs of  Wa-Wah  at  work  upon  it,  which  wiD 
illustrate  the  mode  of  weaving  employed  by  the 
Zunis.  Wa-Wah  is  well  versed  in  all  the  mys- 
teries of  the  Zuni  religion  and  the  customs  of  her 
people,  and  has  given  Mrs.  Stephenson  and  the 
museum  authorities  much  valuable  informatiflo. 
She  took  great  interest  in  the  model  of  the  town 
of  Zuni  at  the  museum,  and  gave  testimony  of  its 
accuracy  by  pointing  out  her  own  house.  She  will 
go  back  to  her  home  in  the  Zuni  country  with  the 
geological-survey  party,  who  will  visit  that  region 
next  month. 

—  M.  Tourette  has  recently  published  certain 
results  of  observations  on  the  gait  in  walk- 
ing, in  health  and  in  various  pathological  states. 
which  are  of  interest.  The  average  fall  or  double 
normal  step  he  finds  in  the  adult  man  to  be  sixty- 
three  centimetres  ;  in  woman,  fifty  centimetres : 
in  both  sexes  the  right  step  is  a  little  longer  than 
the  left.  The  average  separation  of  the  feet,  or 
the  base  of  support,  in  man  in  walking,  is  from 
eleven  to  twelve  centimetres ;  in  woman,  twelve 
to  thirteen  ;  in  both  sexes  the  lateral  distance 
being  one  centimetre  greater  on  the  left  side. 
The  sum  of  the  divergence  between  the  axes  of 
the  feet  and  the  axis  of  direction  is,  in  man. 
thirty-one  or  thirty-two  degrees,  the  angle  being 
about  one  degree  greater  on  the  right  side;  in 
woman,  thirty  or  thirty-one  degrees,  with  one 
or  two  degrees  greater  divergence.  In  one  of 
the  iMitliological  types  occurring  in  locomotor 
ataxia,  in  paralysis  agitans,  etc.,  the  step  is 
smaller,  and  the  distance  between  the  feet  as  well 
as  the  angle  between  them  is  larger,  tlian  normal. 
Another  tyi)e,  seen  in  diseases  of  the  spinal  cord, 
hemorrhages  of  the  cerebellum,  and  in  vertigo, 
shows  a  zigzag  manner  of  walking.  The  stej* 
may  be  either  short  or  long  :  in  either  case  the 
footprints  are  confused  and  indistinct,  and  deviate 
from  the  line  of  walking.  Other  differences  have 
been  wrought  out.     Perhaps  the  most  unexpected 
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result  waa  that  the  pathological  step  is  more  Tegu- 
lar than  the  normai  in  all  the  pointe  above  noticed  * 
Iij  oUier  words,  in  the  nonnal  walk  it  is  the  man 
himself  who  is  walkings  and  his  natural  variations 
apfi€sar  :  in  the  other  the  disease  does  the  walkings 
and  the  step  is  marked  by  the  constant  symptoms 
of  his  malady. 

—  Advioea  just  received  from  Bir.  WiHiam  T. 
Homaday,  who  was  sent  out  by  the  national 
museum  in  search  of  buflfalo,  are  to  the  effect 
that  he  has  securetl  two  antelopes;  he  has  also 
sent  to  the  museum  three  complete  skeletons  of 
old  biiU-bufTaloes,  and  two  skulls. 

—  The  Iron  trade  review  estimates  that  the 
quantity  of  domestic  iron  ore  used  in  the  blast- 
ftimaxses,  rolling-mills,  and  forges  of  the  United 
Btiites  in  1885  was  7,900,000  gross  tons. 

—  Anatomists  were  considerably  startled  some 
time  ago  to  learn  that  Profeasor  Hamilton  had  dis- 
covered that  the  corpus  calloeuni  w  as  not  a  com- 
mlisural  structure  at  all,  l»ut  represented  the  de- 
cOBSatioin  of  fibres  on  their  way  from  the  cortex 
to  lower  parts.  Almost  every  thing  has  been 
doubted  in  the  anatomy  of  the  brain,  hut  the 
corpus  callotmni  has  always  lieen  regarded  as  a 
system  of  fibres  whcjse  connections  and  functions 
w^ere  rather  definitely  known.  In  a  recent  article 
(Brnin^  April,  1866),  Dr.  Beevor  shows  conclusive- 
ly that  our  faith  in  the  corpus  calloBum  may 
remain  undisturbed.  The  sections  figured  in  his 
plate  distinctly  represent  the  fibres  of  the  corpus 
csUlosum  intersecting,  an(i  in  no  way  joined  with 
the  fibres  of  the  internal  and  external  capsules. 
He  answers  Professor  Hamilton's  morphological 
argument  that  some  animals  exist  without  a  cor- 
pus callosum  by  |M:)inting  out  that  in  thoee  {miu*- 

Iaupials,  for  instance)  the  anterior  commissure  be- 
oomee    profHirtionately   devfloj>eii.       Dr.    Beevor 
concluded  then  that  the  current  view  of  the  con- 
nections of  corpus  callosum  and  of  the  internal 
oipHule  are  perfectly  correct. 
—  That  frogs  have  a  formidable  enemy  in  the 
cotninon  mouse  is  evidenced  by  the  following.     A 
correspondent  of  Nature^  Mr.  W.  August  Carter 
oi  South  Norwood,  states  that  he  observed,  a  short 
time  since,  several  mice  pursuing  ^me  frogs  in  a 
ahed  which  was  overrun  with  these  reptiles.     The 
Drity  of  the  latter,  however,  rendered   the  at- 
i  of  the  mice  futile  for  a  considerable  period, 
and   again   the   frogs    escaped    from  the 
cluu*\itm  of  their  foes,  but  only  to  be  recaptured, 
peverrly    shaken,    and    bitten.     The   energy    put 
forth  by  these  reptiles  wap  ^>  preat  that  they  ac- 
tually swayed  ilieir  >  f    fro  in  their 
efTorte  to  wrest  theniN*                       i^ir  grasp.     At 


length  the  wounds  indicted  upon  them  rendered 
the  frogs  incapable  of  further  ret^istance,  and  they 
were  easily  overpowered  by  the  mice,  which  de- 
voured a  certain  part  of  them. 

—  In  '  Flowers,  hiiits,  and  leaves,'  by  Sir  John 
Lubbock,  Bart.  (Jfacmi/ton),  we  have  a  popular, 
readable,  and  withal  scientific  account  of  many  of 
the  phenomena  of  fertilization  of  flowers,  of  the 
structure  and  varieties  of  seeds,  and  of  many  of 
the  endlessly  varie*!  forms  of  leaves  with  which 
vegetation  is  covered.  The  first  two  chapters,  on 
flowers,  are  a  reprint,  with  some  emendations  and 
additions,  from  a  previous  volume  by  the  distin- 
guishe<l  author,  and  deal  principally  with  the 
modes  of  fertilization,  showing  bow,  in  many 
cases,  appropriate  insects  are  enticed  into  doing 
this  imixirtant  work,  while  other  insects,  not 
adapted  to  the  work,  are  rej>eUed  or  excluded 
from  access  to  the  flower.  The  n^xt  two  chapters 
treat  of  fruits  and  seeds,  and  of  their  development 
and  protection,  and  the  modes  of  dbpersion  adapt- 
ed to  the  habits  and  habitats  of  the  planta  in 
which  they  originate  ;  while  the  last  two  chapters, 
on  leaves  and  the  varieties  in  their  forms  and  ar- 
rangements, abound  with  suggestions  of  jKissible 
or  prolMble  causes  determining  the  character  of 
leaves  and  the  diversities  found  within  generic 
limits,  and  often  even  up>on  the  same  individual 
plant,  according  to  age  or  size,  as  well  as,  on 
the  other  hand,  the  striking  resemblances  found 
among  plants  of  widely  different  natural  or«iers. 
The  book  is  well  calculated  to  awaken  and  foster 
in  young  people  a  love  of  nature,  and  to  direct 
their  attention  to  what  is  goin^  on  around  them. 
It  gives,  also,  an  excellent  idea  of  how  many  facts 
in  the  economy  and  oraamentation  of  plant-life 
can  l>e  rationally  explained,  without  reference  to 
the  taste  or  wants  of  man.  but  solely  by  the  *  sur- 
vival of  the  fittest '  in  the  struggle  for  existence. 

—  It  is  fortunate  ft»r  th(*se  who  need  the  valu- 
able tables,  the  first  instalment  of  which  Profeasor 
Camelly  haa  just  issued  (*  Melting  and  lx>iling 
point  tables,*  vol.  i.,  Ltmdon,  Hurriaon  <t  stwia, 
1885),  that  one  so  admirably  adapted  to  the  task 
should  have  been  willing  tt*  devote  eight  years  of 
almost  continuous  work  to  tlie  c<»mpilation  of  a 
mass  of  materia]  amounting  to  50,000  data.  The 
entire  scheme  comprises  the  presentation  of  all 
known  data  concerning  the  melting  and  boiling 
points  of  the  elements,  inorganic  and  organic 
compounds,  and  much  miscellaneous  information 
beside.  The  volume  n<>w  t>efore  the  public  con- 
tains nineteen  thousand  data,  and  treats  of  the 
elements,  inorganic  compounds,  and  such  org^anio 
compounds  as  contain  not  more  than  three  elements* 
The  second  volume  will  include  the   remainder. 
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It  is  the  aim  of  the  author  to  state  as  fully  as 
may  be  the  constitution  of  every  substance  con- 
cerning which  any  thing  is  said,  and  original 
sources  of  information  are  indicated  when  known. 
For  the  convenience  of  readers  who  do  not  have 
access  to  large  libraries,  reference  is  also  made  to 
such  related  matter  as  may  be  found  in  Watt's 
'Dictionary  of  chemistry,'  or  in  the  Journal  of 
the  Chemical  society  in  London.  The  system  of 
arrangement  is  simple,  and  the  material  acces- 
sible. The  work,  far  more  complete  and  conven- 
ient than  any  thing  of  its  scope  previously  at- 
tempted, is  a  monument  of  patient  industry  in- 
telligently applied. 

—  The  wealth  and  thoroughness  of  information 
contained  in  Dr.  O.  StoU's  book  on  Guatemala 
(Ouatemala,  Leipzig,  Brockhaus,  1886,  8"^)  shows 
at  sight  that  the  author  is  not  one  of  the  common 
travellers  trying  to  perpetuate  the  memory  of 
their  sights  in  foreign  countries.  Stoll's  main 
purpose  in  expatriating  himself  for  five  years  to 
practise  medicine  in  a  land  like  that,  was  the 
thorough  study  of  the  aborigines.  This  enabled 
him  to  acquaint  himself  fully  with  the  history, 
customs,  and  habits  of  the  Indians,  Ladinos,  and 
whites  in  the  western  part  of  the  country,  where 
he  resided.  The  results  of  his  studies  of  the  Indian 
antiquities  and  languages  he  published  in  a  pre- 
vious work,  reserving  for  his  *  Guatemala '  the 
recital  of  his  travels,  which,  from  Guatemala  City, 
extended  over  the  east  and  south  also,  the  politi- 
cal history,  statistics,  mode  of  life  of  the  inhabit- 
ants, and  genera]  remarks  upon  the  country.  The 
numerous  shortcomings  and  barbaric  customs  of 
the  population  do  not  excite  in  the  writer  a  spirit 
of  rancor,  implacable  hatred,  or  justifiable  irony  ; 
for  in  most  instances  he  simply  presents  to  the 
reader,  in  frank  and  unmistakable  terms,  what  he 
has  seen  and  heard,  and  then  leaves  it  to  him  to 
judge  for  himself.  The  tyrannic  mode  of  ruling 
inaugurated  by  Barrios,  the  late  president,  forms 
a  chapter  too  interesting  to  be  skipped  over. 


LETTERS  TO  THE  EDITOR. 

♦•»  CorTe9i><mdent8  are  requested  to  be  as  brief  as  possible.    The 
writer's  name  is  in  all  cases  required  as  proof  of  fjood  faith. 

Barometer  exposure. 

Mr.  H.  Helm  Clayton's  interesting  letter  on  the 
above  topic  {Science,  vol.  vii.  p.  484)  is  not  quite  so 
satisfactory  as  his  previous  communication  on  ther- 
mometer exposures.  He  seems  to  think  that ''the 
facts  all  suggest  that  the  wind,  in  blowing  by  at 
right  angles  to  the  cracks  and  crevices  in  the  build- 
ing, produces  a  mechanical  effect,  which  tends  to 
draw  the  air  out  of  the  building,  and  decrease  the 
pressure  inside." 


Until  it  is  ineonteetably  established  by  obwmtiot 
that  such  flQCtiiations  in  the  height  of  the  barometir 
as  he  cites  are  pecaliar  to  indoor  barogTaplii,  it 
seems  to  me  quite  premature  to  ascribe  them  to  tb 
rarefaction  of  the  air  within  the  building.  It  oar- 
tainly  would  be  more  satisfactory  to  the  phyndit, 
had  Mr.  Clayton  made  comparisons  of  the  nmol- 
taneous  indications  of  indoor  and  outdoor  barofprapbi. 
The  observed  facts  are,  that  fluctnatiofis  of  wind- 
velocity  correspond  with  fladuations  of  air-prenure. 
Id  some  cases  it  may  be  difficult  to  decide  which  is 
cause,  and  which  is  effect.  Certainly,  in  ordinuy 
cases,  the  alteration  of  air-pressure  is  the  came. 
and  wind  is  the  effect.  But  if,  in  certain  catet,  it 
can  be  shown  that  indoor  barometers  are  differently 
affected  from  outdoor  ones,  there  would  be  ntiooil 
grounds  for  reversing  the  usual  relation  of  cauie  tod 
effect.  If  such  is  actually  the  ca8«»»  it  certainly  ii  to 
important  item  in  barometric  records. 

JoHir  LjiCo5n. 
Berkeley,  Cat.,  Jane  8. 


Amblystoma  and  Gordina. 

Recently  a  fine  specimen  of  Amblystoma  msvor- 
tium,  presented  me  by  Professor  Sedgwick,  was  sees 
to  be  greatly  distressed  in  its  left  fore-arm.  The 
arm  was  swollen  to  its  utmost ;  and,  holding  it  oat 
at  right  angles  to  the  body,  the  *  salamander '  seemed 
quite  unable  to  use  either  arm  or  fingers.  Eolari^ 
ment  of  a  small  pore,  in  a  prominence  near  the  btse 
of  the  little  finger,  behind  the  carpels,  di  iclosed  the 
cause  of  the  trouble  in  a  robust  hair-worm  a  Uttte 
less  than  five  inches  in  length  and  nearly  ooe- 
twentieth  of  an  inch  in  diameter.  Posteriorlv  two- 
thirds  of  the  worm's  body  was  of  a  light  {Hokor 
fiesb  color ;  in  front  of  this  it  was  darker,  except 
about  three-quarters  of  an  inch  at  the  head,  where 
it  was  almost  white.  The  worm  was  coiled  amoog 
the  muscles  of  the  fore-arm,  and  did  not  appear  to 
have  wrought  them  any  injury,  the  member  in  t 
few  days  being  as  useful  as  its  fellow. 

Submitted  to  Dr.  Fewkes,  the  parasite  was  pro- 
nounced an  undetermined  species  of  Ghordius. 

S.  GARMA5. 
Mus  comp.  zoOl.,  June  10. 


Penetratins:-power  of  arrows. 

I  notice  in  Science  for  June  11  a  short  letter  con- 
cerning the  penetrating- force  of  arrows. 

I  have  made  the  following  experiment  with  a 
Chinese  bow  and  Japanese  arrows :  length  of  bow 
unstrung  5  feet  11  inches  ;  length  of  string  5  feet  8 
inches :  length  of  arrow  35  inches,  weight  of  same 
2}  ounces  ;  height  of  feathers  f  of  an  inch,  length  of 
same  4  inches. 

The  bow  has  a  strength  of  110  pounds  wbea  the 
string  is  pulled  back  34  inches  :  it  is  made  of  whale- 
bone and  bamboo  cut  in  long  strips  and  glued  to- 
gether. 

At  50  yards  the  entire  arrow  passes  through  an 
inch  plank  of  clear  pine  wood.  At  the  same  dis- 
tance, with  oak  of  the  same  thickness  instead  of 
pine,  the  board  is  penetrated  by  the  head  of  the 
arrow,  but  the  shaft  is  shattered  to  small  piece*. 
With  a  live  pigeon  at  20  yards,  hit  anywhere,  the 
entire  arrow  passes  through  intact. 

L.  O.  Eellogo. 
Oswego.  N.Y.,  June  «. 
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now  TO  TEACH  OEOORAPHY. 

Ik  Anipm-an  tL*iicli»*r»  of  p.'^ijLH'Jipliy  ami  history 
OiHiJd  know  and  npitrecinto  how  ikumt*  HuhjtH^'U  are 
tfiitght  in  iho  liest  sfhools,  ami  in  ftiiit  genevnlly 
ihrouifhnijt  (h-riiianv,  Aus^triEi,  and  F'rnnce,  they 
would  firtrdly  Vio  al»k*  to  rix'ijjnuzt^  the  fact  that 
lar^e  uiid  intiTi^ctiNl  clfiw*u*H  were  in  those  roun trios 
dt^rivid^  keen  iiilolh't'tiiji!  enjoyment,  and  alwn 
tiCH)iMrin>;  Ngund  and  luKlin^  knowledge  from  and 
of  two  Hnhjeela  whieh  in  our  primary  and  inter- 
mediate »i'ho<:>lfl  are,  ivH  a  rt\h\  matters  of  weary 
inenjnrizin^  and  meehanieal  drndj^-ry.  To  tearh 
is  gKinietldn^  that  n)o#it  of  onr  teachers  sadly  uee<l 
to  t>e  tauiclit:  and  of  gtMi^Taphy  this  Is  t>erha[is 
timiBually  true.  The  usuat  niethoil  in  this  conn- 
try  i*»  to  eonjiiel  a  child  of  from  seven  to 
twelve  years  to  first  Icam  an  alieftract  definition 
of  j;<^i|rraphy  :  then  follow  some  erutiite  aectiouH 
a»  to  the  di8trihnti<>n  of  land  and  wat^T  on  the 
glolic,  raies  of  men,  cUniate,  and  »cj  fortli,  all 
»tat(*d  in  technical  lanjc:uaKi'  that  nuji^ht  well  n|i- 
]>fil  «c»me  older  i>erswm8»  to  say  nothinf^  of  cInM- 
niinds^  to  whom  the  su Inject  is  new  and  utterly 
atrango.  After  nevenU  {mi^vs  of  this  material 
have  t>een  can'fidly  storeil  away  in  the  wholly 
Uiiapjireciative  memory,  a  map  is  intniducf*d^  ami 
the  study  of  Ket»i:nii>hy  proceedH  with  the  learn- 
in  j?  of  the  nami'M  of  countries,  rivers*  mtiuntain- 
cbainfl,  towns*  and  other  unmanageable  details,  all 
of  wliieh  are  treate*!  as  if  they  had  no  connection 
wliatever  with  one  another*  In  a  year  or  two 
l^eoKntphy  is  *  tiniHhed/  and  the  process  of  for- 
geitinK  much  of  it  liegins.  Tliis  barliarouH.  use- 
Iceii,  and  unatientific  method  of  ttnichin)^;  (it  may 
be  no  caJle<l  by  c^otirtesy)  Keography  is  not  con- 
filif*1  to  this  country  :  it  i«  the  meth«:>d  UHUally 
followe<i  in  Enj^land  al^o  :  and  a  paf>er  on  the  8ub- 
jecU  read  by  R.  Elliot  Steel.  P,K.O,8.,  Iiefore  the 
Collria^  of  precepts  »rM  in  Ijondou»  and  rejjorted  at 
tfome  leu^h  in  the  KitHctiticnutt  tinwH  for  Jfay,  is 
qilittf  aB  df«c*rvin)q:  of  attention  here  as  in  Eng^land. 
Mr.  8te*»I  »nmniariz**H  the  atjusiw  and  deficienciea 
of  the  prr«ent  Bystom  of  teaching  geography 
iTfider  the  following  hc^ads  :  l^  In  maps,  igno- 
?Lnd  failure  in  remembering  the 
of  a  coTjntn'  and  its  pnnci|jal 
p^  IS©  of 
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t<^aching-pnr poses  :  S'.  Mor**  than  any  thing,  igno- 
rance of  phymc:d  gcn^graphy,  inchiding  the  simplest 
laws  fkf  the  inorganic  world  ;  3**.  Tottd  neglect  of 
hiittory  i  4",  Ignorance  of  the  commercial  aspects 
of  a  country* 

Tlie  fundamental  cause  of  all  these  shortcom- 
ing}^ m  the  fact  that  geography  is  not  taught  tus  a 
irnity  in  any  of  the  iiniven*ities,  and  therefore 
the  vast  majority  of  the  texi-lxK>k8  are  writt^en  by 
book-makers,  and  not  by  ardent  students  and 
teachers  of  the  subject.  Thus,  the  schwd-atlafl  is 
a  chiniBy,  ill-con8tructed  aflTair,  generally  desigTied 
to  belp  aduHa  find  some  oliecure  plac^e  or  river, 
rather  than  to  teach  gec^graphy.  The  matter  of 
scale  is  wholly  overhxiked  ;  and  the  child  sees  no 
iuctjngniity  In  assert ing  8pain  to  be  as  large  as 
the  United  State**,  or  Euro|je  to  eipial  Asia  in 
aisce,  for  do  not  liotb  occupy  a  full  page  of  the 
book?  This  matter  of  scale  ia  of  primary  im- 
portance, and  cannot  be  taught  alwtraclly.  It  is 
well  to  have  the  Kchoolroom  supplied  with  a  fterit*^ 
»)f  iua|irt,  all  drawn  to  the  name  s<^ale,  say,  1  :  10,- 
IJ<XKO(K».  But  it  is  far  l>etter  tf»  leach  the  chilil 
ex  |3<*ri  men  tally.  Let  bim  uieaenre  the  school- 
r<x>ui  in  unite  (feet  and  inches)  j>erfe<*tly  definite 
anil  well  understood.  Then  let  bim  draw  a  plan 
of  the  BchiM»Iroom  on  the  blacktx*ard,  re<luced  to 
a  e^cide,  and  tlien  coin  pare  objt^ts  with  this  pic- 
tiu:^.  CIraduidly  the  object  delineated  can  be 
changed  fr«*ni  the  scboolbouse  to  the  bloi*k,  from 
the  block  U>  the  vilhige  or  city,  from  the  city  to 
the  slate  ;  and  so  on,  Tl»is  will  fairly  fix  in  the 
lieginner's  mind  the  principles  of  mai>-ilniwing, 
imd  aft**r  that  a  map  will  cease  to  represent  to 
him  merely  a  page  of  the  text -book. 

At  present  we  teach  wonls  and  phrases,  ab- 
stmctiouB.  instead  of  circumstances,  natural  laws, 
and  nmterial  things.  For  example  :  what  possi* 
ble  gootl  can  be  derive!  from  making  a  child  learn 
from  a  lxK>k  that  a  glacier  is  a  river  of  ioe,  which 
descends  the  slopes  of  high  nioimtains,  till  it 
linally  melts  in  warmer  regions  or  reaches  the 
seaV  8uc!i  knowletlge  as  this  would  not  even  fit 
the  pupil  to  read  profit-ably  so  popular  and  un- 
technical  a  book  as  Tyndall's  *  Hours  of  exercise 
in  the  AJpa/  Should  not  instruction  concerning 
glaciers  rather  be  given  aomewhat  as  follows?  to 
take  some  snow  or  iwundeii  ice,  to  compress  it 
into  a  hard,  ice-like  mass,  to  point  c)ut  how,  in  a 
slnaihu'  way.  after  a  fall  of  snow,  the  upper  layers 
cxjmpresB  by  their  weight  the  lower,  and  how  ice 
thus  beoumes  forme<d  in  the  cavities  and  guUeys 
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of  mountains  above  the  snow-line ;  then  to  take 
a  piece  of  ice,  and,  bj  means  of  a  wire  with 
weights  attached,  to  show  how  the  ice  may  be 
slowly  cut,  and  how  it  will  ref reeze,  and  thus  to 
illustrate  the  passage  of  the  glacier  along  its  bed ; 
to  show  by  illustrations,  preferably  photographs, 
the  nature  of  the  moraines,  the  final  melting  of 
the  glacier,  and  the  formation  of  the  resulting 
river.  In  this  way  the  pupiFs  knowledge  of 
glaciers  is  real  and  permanent,  and  he  is  prepared 
to  read  of  them,  and  of  theories  about  them,  with 
appreciative  interest.  And  in  the  process  some 
elementary  facts  of  physics  and  mechanics,  and 
the  simpler  lavrs  of  heat,  have  been  learned. 

Again :  if  a  child  draws  a  map  himself,  and 
locates,  say,  a  hundred  places  on  it,  he  will  proba- 
bly remember  them  all ;  while  not  ten  per  cent  of 
them,  if  learned  from  an  outline-map,  would  be 
retained.  The  influence  of  geography  upon  his- 
tory is  one  of  the  most  potent  of  facts  to  the 
trained  scholar,  and,  although  it  admits  of  very 
elementary  demonstration,  it  is  almost  invariably 
disregarded  in  teaching  geography.  Surely  it 
could  easily  be  taught  that  there  is  a  connection 
between  tropical  climate  and  despotism,  between 
temperate  climate  and  freedom ;  that  vast  pas- 
tures have  implied  a  feudal  society  of  chiefs  and 
dependents ;  that  aristocracy  is  the  natural  con- 
stitution of  a  pastoral  state  ;  that  the  sea  and  the 
mountains  have  in  many  instances  directed  the 
current  of  civilization  and  of  political  develop- 
ment Books  like  Huxley's  *  Physiography,' 
Qeikie's  *  Elementary  lessons  in  ph3rsical  geog- 
raphy,' and  Grove's  *  Class-book  of  school  geog- 
raphy,' should  form  part  of  the  instruction  of 
every  pupil. 

Finally,  the  connection  between  geography  and 
various  phases  of  political  and  commercial  life 
should  be  pointed  out.  It  should  be  shown  why 
it  is  that  various  portions  of  a  country  liave 
various  pursuits,  why  manufacturing,  mining,  agri- 
culture, the  carrying  trade,  respectively,  are  car- 
ried on  in  certain  sections  and  from  certain  centres. 
From  this  the  transition  is  simple  and  evident  to 
the  lines  of  trade  and  commerce,  —  whence  we 
receive  our  various  imported  goods  and  why,  and 
what  wo  exx)ort  in  exchange.  Then,  as  a  means 
of  teaching  concerning  i>eoples  and  products, 
every  school  should  contain  a  museum,  that  the 
pupils  might  see  and  handle  the  objects  of  which 
they  have  read  and  studied.  In  this  way,  and 
only  in  this  way,  can  the  study  of  geography  be 
placed  upon  a  scientific  basis,  and  made  the 
vehicle  of  practical  knowledge  instead  of  a 
task  in  committing  dry  details  to  memory.  If 
our  teachers  are  to  do  their  part  in  this  work, 
they  must  be  shown  how  to  do  it,  and  trained  to 


do  it.  For  this  we  must  look,  we  hope  not  k 
vain,  to  our  normal  schools,  training-cIaaBes,  col- 
leges, and  universities. 


THE  OCCUPATIONS  OF  THE  BRITISH 
PEOPLE. 

The  London  Times  of  May  21  has  an  interesting 
report  of  a  paper  read  by  Mr.  Charles  Booth  befoie 
the  Statistical  society,  on  the  oocupatioDS  of  the 
people  of  the  United  Kingdom,  and  on  the  changes 
that  have  occurred  in  the  distribution  of  labor 
during  the  present  century. 

The  Times  eays,  '*  The  inquiry  is  a  difficult  one, 
owing  to  the  imperfections  of  the  eariier  retoiDB, 
and  the  changes  which  have  taken  {dace  in  the 
mode  of  recording  social  phenomena.  It  was  not 
until  1881  that  any  attempt  at  detailed  classifica- 
tion of  occupations  was  made,  and  even  tiien  it 
was  of  a  limited  and  unsatisfactory  kind.  The 
next  census  showed  some  improvement ;  and  at 
length,  in  1851,  the  system  was  originated  which 
still  prevails,  and  under  which  the  entire  popola- 
tion  is  brought  under  enumeration  and  groaped 
into  seventeen  classes,  with  numerous  sub-claaRSb 
But  the  system  has  suffered  considerable  modificar 
tion  from  decade  to  decade  since  that  date,  and, 
in  particular,  large  numbers  have  been  Uansfeired 
from  one  class  to  another ;  so  that  any  thing  Uke 
a  trustworthy  comparison  of  the  details  of  sucoea- 
sive  decades  becomes  a  matter  of  very  great  labor 
and  difficulty.  Mr.  Booth  has  constructed  tabla 
in  which  these  defects  in  the  records  are,  as  far  as 
possible,  remedied,  and  the  figures  for  different 
periods  reduced  to  common  denominators.  Some 
of  the  results  will  probably  be  found  surprising  by 
those  who  have  not  entered  upon  careful  examina- 
tion of  their  natural  impressions." 

Mr.  Booth  stated,  that,  as  regarde<i  England  and 
Wales,  between  1851  and  1881  the  proportion  of 
industrially  employed  women  over  fifteen,  com- 
pare<l  to  the  rest  of  the  female  population,  had 
decreased  continuously,  but  that  the  proportion  of 
those  otherwise  employed  —  in  domestic  service, 
teaching,  etc.  —  had  increased  in  an  equal  degree 
year  by  year ;  so  that  the  total  employed  one  way 
or  another  remained  practically  constant.  Having 
in  a  tabular  form  divided  the  whole  population, 
taking  the  occupied  and  unoccupied  together,  he 
stated  that  all  males  over  twenty  were  counted, 
for  this  purpose,  with  the  occupied  or  self-support- 
ing class,  and  the  whole  employed  class  might  be 
divided  as  follows  in  the  periods  1851,  1861,  1871, 
and  1881  respectively :  all  forms  of  industry  (pro- 
ductive or  distributive),  78.4,  77.2,  75.5,  74.2  per 
cent ;  public  and  professional  service,  4.6,  6.8,  5.5, 
5.6  i)er  cent;   domestic  service,  13.3,  14.6,  15.8, 
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15.7  per  i^nt :  property-owning  (so  returned),  2.5, 
d,  2,  t>'i  f»er  cent ;  and  indefinite,  L2,  0.9,  t.3,  ti.S 
per  vetiU  The  increase  of  t  per  cent  in  the  in- 
definite claes  for  1881  was  due  to  the  transfer  to 
lliiH  t'lii±58  of  retire*!  pertKins,  who.  in  |»reviou8 
eensu^efl,  were  returned  under  tlieir  former  iK-eu- 
piUions  ;  but,  at  tje^t,  thckse  tiibulated  under  thiB 
hfowi  were  a  uieaninj^le^tH  remainder,  the  result  of 
acciilent  or  defectfl  of  enumeration.  Similarly 
tlM«  cta«d  calletj  pru])erty-ownin}:^  was  entirely  de« 
lusave*  It  contained  a  few  land -owners,  house- 
owners^  and  otherB  who  might  ai*  reasonaWy  be 
uieUtded  with  other  employers  of  labor  in  the 
arctions  of  industry,  and  it  nlao  included  a  ^ood 
nnany  iodefM^-ndent  women. 

It  iH  lerlaiii  that  during  the  thirty  yean*  in  quee- 
tion  tlie  classes  whowe  maintenance  de|x*nded  on 
tilt*  mere  po88e«8inn  of  property  must  havt^  l»een 
largely  aiij,rmented.  It  would  further  be  aeen 
that  puldic  and  profeasional  ser\ice,  with  domestic 
n»»rvice,  liad  gained  wliat  productive  aiid  distrihu- 
live  industry  had  lost,  and  that  this  movement  had 
bt»en  progr*»stfiive.  With  regard  to  domestic  bct- 
vice,  it  wa»  noteworthy  that  the  increase  wa« 
nittinly  in  the  women  antl  girl.s,  the  indoi>r  men- 
Mervants  having  decreased  from  74,0<MJ  in  1851,  to 
56,000  in  IHttl,  while  the  pnfmlati»>n  had  risen  trtim 
18,000,0mj  to  26,00O,iKM),  —  a  fact  which  Wiiukl 
ffeem  to  indicate  a  greater  ditfusion  of  wealth,  and 
alsOt  perha^i^,  leas  ostentation  of  exfiemlituR^ 
ftiuong  the  very  rich. 

In  public  service  and  the  profesHiuns  the  per- 
centage of  penKinA  occupied  in  aduunii<tration, 
lnw,  and  medicine,  had  slightly  decreased  ;  while 
polict',  unuisement,  anil  education  had  increased, 
education  ♦'*<i>ecially  whowing,  as  might  l^e  expect- 
tfd,  a  large  adilition  in  \U**  IhbI  ilecade. 

Coming  to  a  detailed  rcvit^w  of  the  indUHtrial 
cltyjse^.  he  state^l  that  the  pn>duction  nt  raw 
material  eniftloyed  a  dc^creaaing  percentage.  The 
Bnglijsh  defend  more  on  what  they  imiJort«  and 
l«s«i  on  what  they  finti  at  home.  The  reduction, 
however,  fell  entirely  on  agriculture,  aa  the  jier- 
oentai^  employe<l  in  fiahing  and  mining  liad  in- 
ci«iieed.  For  the  three  decades  since  1851,  thone 
employ tnl  on  th*"  land  had  decreased  at  the  rate  of 
9i,  114,  and  11  p**r  cent  resptmrtively ;  being  36 
]M»r  cent  for  the  thirty  years,  or,  stateil  in  num- 
hern,  l)0,tNHI,  HKI,00<>,  and  163,000,  which  added 
up  to  419.1X10,  an  enormous  total.  Against  the^^ 
Icieees,  which  were  mti^tly  in  ordinary  agricultural 
labor,  must  be  Het  the  et|uivalent  of  the  increa^^d 
ttMe  of  ntachinery,  before  we  could  say  that  less 
eaergy  was  devoted  to  the  cultivation  of  the  aoil 
now  than  thirty  yeari  ago.  A  new  clam  con- 
oeirted  with  the  application  of  science  to  agricul- 
had   sprung   into   being,  and   its   increaaing 


numbers  pointed  to  a  change  afitjflHill,  involving 
improvements,  rather  than  neglect  of  any  kind, 
aa  a  cause  of  the  decrease  in  the  agricultural  popu- 
lation. It  Beeme<i  to  l>e  assumed  by  many  that 
the  retluction  in  the  proportion  of  those  who  live*! 
by  agriculture,  bb  compared  to  those  who  lived  by 
other  meanft,  was  not  only  an  atisolute  evil,  but 
nece*«arily  the  result  of  et»onomic  error  of  <^ome 
kind,  and  Englantrs  land  system  was  responsible. 
Such  views  he  regarded  as  mistaken  and  mislead- 
ing. Hie  business,  however,  was  to  state  the 
facta  as  given  in  the  census  returns  \  and  thi»*4e 
showed  us,  that,  in  the  latt  thirty  years,  England 
hiul  changed  from  a  iH>pulation  about  half  agri- 
cultural and  half  manufacturing,  to  one  in  whiclt 
manufacture  was  double  of  agriculture,  and  we 
had  no  reason  to  suppose  that  the  process  of 
change  in  this  <Ure*"tion  was  yet  endcii.  This 
change  had  tieen  accompanied  by  an  enormouH 
increase  in  the  total  jxipulation,  so  that  altogether 
support  had  been  found  during  this  |>eriod  in 
other  ways  than  tlie  tilling  of  the  soil  for  a  new 
p<^ipulation  of  8,500,000  souls.  Since  the  l>eginning 
of  the  present  century  we  had  had  to  find  new 
means  of  support  for  no  fewer  than  17,000,00*1 
people.  In  calling  attention  to  and  correcting 
certJiin  stiitements,  which  had  been  made  with 
regjirxl  to  what  was  called  the  *  depopulation '  of 
our  rural  tlistricts.  — statements  uiadf,  he  said,  to 
8Ui»p<'rt  propositiouH  of  violent  s<x*ial  change,  — 
Mr.  BiK>Lh  stated  that  the  exodus  from  rural  or 
non-urlmn  ilistricts  amminteil  to  605,0<X>  instead  of 
2,000,000  (mentioned  by  Mr,  Wallace  in  *Bad 
times*  as  the  decrea«ie  between  1871  and  1881  in 
the  rural  pKipulatiun),  and  that  the  influx  into  the 
tuwub  was  k^as,  again,  than  the  total  extxhis  from 
the  rural  ilistricts  by  reason  of  the  loss  by  emigra- 
tion. Anally  reducing  Mr,  Wallace^s  3,000,000  to 
441,000.  The  greatest  influx  into  urban  areas  waa 
into  comparatively  new  places,  wliiW  the  next 
greatest  movement  was  that  intt»  the  country  dia- 
tricta  surrounding  the  present  centrt*a  of  popula- 
tion, and  especially  adjacent  to  the  new  urban 
ilwtricU*. 

Purely  agricultural  districts  had  lost  population 
largely,  hut  otherwise  there  had  l»een  all  over  the 
country  a  fair  distribution  of  the  increasing  mil- 
Itons,  and  everywhere  new  ot*cu  pat  ions  had  been 
foimd.  It  was  unfortunately  impossible  to  trace 
the  occupatirms,  other  than  agriculture,  of  the 
non-urban  yH:>j»ulation.  The  backbone  of  the  in- 
dustrial organism  they  were  stuilying  was  build- 
ing and  mamifaetui^,  which  he  ventnn*<i  to 
bracket  as  being  alike  the  turning  of  raw  mate- 
rials into  things  serviceable ;  and  tliey  found  that 
this  remained  neiirty  constmit,  at  88  pc*r  cent  uf 
the  employe*!  fM>pulntion. 
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The  industrial  development  of  England  since 
1851,  and  her  apparent  position  in  1881,  might,  on 
the  whole,  be  regarded  with  satisfaction  ;  nor 
could  any  changes  since  1881  have  seriously  af- 
fected the  result.  The  growth  of  the  population 
of  Scotland  (6f,  9f ,  and  Hi  per  cent  for  the  three 
decades)  had  been  slower  than  that  of  England, 
and  the  proportions  engaged  in  each  main  division 
of  industry  were  somewhat  different;  but  the 
points  of  similarity  were  much  more  noticeable 
than  the  points  of  difference. 

If  the  picture  given  of  the  condition  of  agri- 
culture in  England  and  Scotland  was  gloomy,  that 
of  the  whole  condition  of  Ireland  was  much  more 
so.  The  numbers  employed  in  agriculture  had 
decreased  since  1841  by  858,000,  out  of  a  total  of 
1,844,000 ;  and  those  who  might,  perhaijs,  be 
counted  as  supported  by  agriculture,  by  2,500,000 
out  of  5,000,000.  Nor  was  that  all ;  for,  these 
reductions  being  proportionately  greater  than 
those  of  the  whole  population,  the  percentage 
employed  in  or  supported  by  agriculture  had  de- 
creased, as  well  as  the  total  numbers.  The  land 
in  England  and  Scotland  employed  as  many,  and 
probably  supported  nearly  as  many,  as  it  did  in 
1841 ;  and  meanwhile  other  productive  industries 
supported  the  bulk  of  our  great  increase  of  popula- 
tion. In  Ireland,  on  the  other  hand,  not  only  did 
the  land  fail  to  support  half  of  those  it  once  in 
some  fashion  maintained,  but  other  productive 
industries  (e.g.,  building  and  manufacture)  were 
even  worse  off,  and,  like  agriculture,  showed  it 
both  in  numbers  and  percentage,  those  engaged  in 
building  and  manufacture  (taken  together)  being 
10.9  less  in  percentage,  as  well  as  626,000  fewer 
in  number,  than  in  1841.  It  was  when  taken  to- 
gether that  these  facts  appeared  so  serious  as  evi- 
dence of  decadence.  Nevertheless,  the  view  was 
commonly  held,  that,  in  general  well-being,  Ire- 
land had  enormously  improved  since  the  famine. 
No  evidence  of  this  improvement  was  to  be  found 
in  the  occupation  returns,  which,  on  the  con- 
trary, pointed  to  a  demoralization  of  industry 
likely  to  be  the  cause,  as  well  as  conse([uence,  of 
poverty  and  waning  trade,  and  certain  to  l)e  thu 
source  of  politicjil  discontent.  He  knew  that 
figures  might  be,  and  were,  drawn  from  bank 
deposits  and  other  returns  which  seemed  to  tell  a 
different  story.  He  would  not  attempt  to  recon- 
cile this  conflict  of  evidence,  as  to  do  so  would  lie 
beyond  the  scope  of  his  paper. 

The  Timely  continuing  its  comments,  says, 
**  Before  drawing  conclusions  as  to  the  amount  of 
labor  applied  to  the  soil,  we  have  to  rememlier 
that  much  of  the  apparent  loss  is  simply  due  to 
the  substitution  of  machinery  for  human  activity, 
and  also  that  numbers  of  men  now  included  in 


the  manufacturing  class  are,  in  fact,  employed, 
though  indirectly,  in  extracting  food  from  ti» 
soil.  A  reaping-machine  supersedea  a  great  ded 
of  rural  labor,  but  its  construction  involveB  the 
labor  of  a  great  many  miners  and  artasans.  It  n 
perfectly  proper  to  include  these  in  the  manqfr- 
turing  classes  for  statistical  purposes;  bat  it 
would  be  a  wanton  misuse  of  statistics  to  ignon 
the  fact,  when  the  supply  of  food  is  in  quettioo, 
that  it  is  the  growth  of  food  which  provides  tbem 
with  employment  Bir.  Ruskin  asserts  for  him- 
self the  right  to  rail  at  all  substitution  of  mi- 
cbinery  for  human  handicraft ;  but  practical  men 
who  accept  labor-saving  machines  in  cotton-miUB 
cannot  consistently  object  to  their  introductioB 
into  com  and  beef  factories,  however  much  they 
may  lament  the  tendency  of  *  progress '  to  trans- 
fer men  from  the  open  air  to  confined  workriiopB. 
It  curiously  illustrates  the  continual  failure  of 
statistics  to  overtake  the  changes  occurring  in  the 
social  organism,  that  the  distinction,  apparently 
so  soimd  and  simple,  between  agricultural  and 
manufacturing  industry,  utterly  breaks  down 
upon  examination.  There  may  be  an  actual  de- 
crease in  the  amount  of  energy  applied  to  the  pro- 
duction of  food  ;  but  statistics  do  not  tell  us  what 
it  is,  because  they  fail  to  discriminate  between 
real  withdrawal  of  energy  from  agriculture  and 
mere  change  in  the  methods  of  applying  it." 


MRS.  SIDQWICK  AND  THE  MEDIUMS. 

The   May  meeting  of  the  London  society  for 
psychicfd  research  was  the  occasion  of  the  presen- 
tation of  a  pai^er  by  Mrs.  Henry  Sidgwick,  which 
has  been   looked  forward  to  with  interest.    The 
title  of  the  paper  was  *'  Results  of  a  personal  in- 
vestigation into  the  physical  phenomena  of  spirit- 
ualism, with   some  critical  remarks  on  the  evi- 
dence for  the  genuineness  of  such  phenomena." 
By  physical  phenomena  of  spiritualism,  Mrs.  Sidg- 
wick means  those  which,  if  correctly  descrilied, 
and  not  due  to  conscious  or  unconscious  trickery, 
nor  to  hallucination  on  the  part  of  the  observers, 
exhibit  the  action  of  a  force  in  the  physical  world 
which  has  been  i^roviously  unknown.    Such  physi- 
cal phenomena  would  include  raps,  movement  of 
tables  without  contact,  materializations,  peychog- 
raphy,  and    so    forth.      The    writer    stated  that 
her  experience  in  spiritualism   extended   over  a 
perio<i  of  twelve  years,  and  had  been  entirely  in- 
conclusive except  in  castas  where  the  phenomena 
were  proved  to  be  due  to  the  action  of  the  medi- 
um.    She  had  had  seances  with  all  the  leading 
English   mediums  (including  Dr.  Slade),  and  in 
every  case  there  was  evidence  pointing  more  or  less 
directly  to  deception  and  conjuring.   The  first  part 
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.per  wae  ermclucled  with  a  destTifvtion  of 
and  methoiia  of  deception  practised  by 
I  name^l  Haxhy* 

id§rwick  tht^ii  went  on  t<:»  discuss  the 
iaiistfB  uf  error.  She  did  not  believe  that 
ion,  i.e..  [)erce[»tion  without  objective 
,  ivhieh  Von  Hartmann  suggests  as 
mation  of  what  i»  «een  at  Siktnetit  of  this 
occurred  in  lier  owu  experience ;  but 
meaniug  the  niisinterpretation  of  wliat  ia 
*eived  or  the  confusing  of  iufert»nce  with 
lU*  was  very  common^  It  was  believed 
was  often  the  ca^43  when  friends  and 
are    recojcnisted   in    the   '  niaterializetl  * 


;  in  estimating  evidence  concerning 
wide  margin  must  lie  left  for  conjuring 
bpecial  kind,  and  also  for  mal-obnerva- 
ng  from  other  causes,  such  as  the  igno- 
tiie  oijHcrver  iis  to  the  pret^ine  phenomena 
ditionrt  to  lie  exi>ected.  Mrs.  Sirjgwick 
two  arguments  against  the  reality  of  the 
phenomena  of  spiritualism  gained  in 
year;  l""*,  the  absence  of  phenomena 
dch  there  coutd  lie  no  question  as  to  con- 
iaed  ;  and,  2*^,  the  fact  that  almost  every 
who  hati  been  prominently  l>efore  the 
d  been  detet^ted  in  fraud.  Nevertheless, 
ir  felt  that  there  was  s^jine  eviden<*e  not 
plet^ted,  and  wbicb  nuide  it  a  duty  to  seek 
;  but  she  considered  it  a  waste  of  time  to 
itU  professional  mediums  under  the  con- 
apcAsed  at  prt»sent.  It  is  prolmble  that 
the  conditions  supi>osed  to  lx«  necessary, 
ih  complicate  the  investigations  and  in- 
leir  ditHculty,  are  invented  merely  to 
trickery, 

Uigwick*s  pa|>er  was  candid  and  able,  and 
I  evidence,  not  theories.  It  is  one  more 
of  the  good  work  lieing  done  by  the 
T  psychical  research  in  detenninifig  just 
there  ig  for  the  mnUitiide  of  current 
knceming  certain  classes  of  [jsychical  and 
ihical  phenomena*  In  tliis  c^uie  the  con- 
negative —  or,  as  wasremarke<i  in  the 
of  the  paper,  positive  —  as  to  imiK)sture. 


g  EVOLUTION  OF  LANQUAQE, 

resent  advanced  con*lition  of  our  kiiowl- 
iguage  reflects,  as  well  perbnjis  tis  any 
ly,  the  advantages  of  tbemiMlt^rn  method 
sh.  One  miirketl  feature  of  Ilia  I  method 
ing  of  a  brtiad  general  point  of  vit*w, 
ich  almost  any  jiertineut  fact  l>ears  an 
ind  a  meaning  :  it  does  not  narrowly  and 
iy  say  such  and   such   is  my  dtniiain  ; 


what  is  outside  does  not  concern  me.  The  con- 
dition of  logic  atxnitone  hundred  years  ago  shows 
what  ha|»fw^ns  when  the  latter  jtosition  is  taken, 
A  second  feature  of  mtMJeru  metbtxls  of  study  is 
the  importance  assigntnl  to  the  evolution  of  things  : 
we  want  io  know  not  only  how  things  are,  but 
fjuite  as  well  bow  they  i  ame  to  l>e  so  ;  only  then 
ilfi  we  say  we  understand  them, 

BtHh  these  methtxls  have  been  applied  to  Ian* 
guage.  Language  is  considered  from  a  broad 
biological  point  of  view  as  the  means  of  commu- 
nication l)etween  the  same  or  different  animal 
species*  Human  si»eech  is  but  the  highest  stage 
of  a  Bi.M*i.»ial  development  of  one  form  of  such  a 
means  of  comumnieation.  We  shall  see  lielow 
how  it  in  related  lo  more  lowly  forms  of  making 
one's  self  uutkrfftotwb  Not  only  its  evolution,  but 
its  devolution,  its  loss  and  imiwiirment  in  disease, 
have  l»een  wrought  out.  This  has  letl  to  the  forum- 
lation  of  an  injportant  law,  which  tells  us  that  the 
latest  accpiir«'d  and  best  organized  is  the  tii-st  to 
drop  out.  Moreover,  it  has  sifted  out  the  separal© 
moments  in  the  acquisiti^iii  of  sjieecb,  by  a  cmn- 
parison  of  cases  in  which  one  sj»ecial  function  is 
lo(St»  while  all  others  remain  intact.  Its  anatomi- 
cal seat  in  the  brain  is  locidized  with  as  much  ex- 
actness as  that  of  other  less  complex  faculties* 
The  purely  piuMogical  study  of  language  is  cer- 
tainly llourishiug,  and  is  making  its  way  back 
inU>  the  remotest  antiquity,  when  it  seems  almost 
to  touch  hands  with  the  prehistoric  man  uf  the 
anthro]K>lt  "gists. 

A  recent  writer  in  Kosmon  (Dr,  i\irl  Francke) 
has  presented  a  very  readubli*  ac*count  of  the  rela- 
tion of  human  BiM*t*ch  to  that  of  otlier  animals. 
Any  thing  is  regarded  as  a  language  which  server 
as  a  means  of  enntmunication  :  the  system  of 
signals  (prt^ittably  by  use  of  the  ant**nnae)  by  which 
ants  tell  each  other  of  a  precious  Ibid  is  [lerbapa 
tlie  niLwt  rudimentary  type  of  language.  When 
we  ascend  to  mammals  and  birds,  wbicli  have 
lungs  anil  use  them  as  men  do,  we  find  that  the 
sounds  thus  uttere*!  are  variously  a lTeete< I  by  emo* 
tioual  states,  and  six*n  serve  to  expri-ss  the  pri^- 
ence  of  such  emotions.  The  dcjg  barks  with  jo}^ 
howls  with  pain,  ami  pleads  by  whining.  In  this 
tendency  of  i»sychic  states  to  express  themselves 
by  vocal  utterances,  we  have  the  origin  of  si>eech  ; 
for  they  l*t^-ome  real  speech-Bounds  as  soon  as 
other  aniuuds  appreciate  their  meaning.  The 
next  great  steji  Is  taken  when  an  animal  utters  a 
cry  for  the  pur^Kwe  of  calling  its  mute,  not  as  a 
I  la  I  f  -  re  rt  e  x  ex  [jressi  on  o  f  i  ts  <  >  w  n  ca  mdi  ti  tii  i .  Yoii  ng 
birds  |)riil*iibly  have  not  reachetl  this  stage,  but 
dogs  certainly  have.  A  dog  will  liark  In^fore  a 
closed  door  till  s<»me  one  ofiens  it.  H^^ime  ani- 
mals poBt  sentinels,   which  give  a  delimte  cry  of 
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warning  in  case  of  danger.  The  further  argument 
for  the  poflseBsion  of  a  language-sense  by  mam- 
mals and  birds,  at  least,  is  that  they  readily  learn 
to  respond  to  a  name  given  them.  To  what  ex- 
tent that  sense  can  be  cultivated  is  shown  in  Sir 
John  Lubbock's  dog,  which  brings  out  a  card  with 
'o-u-t*  on  it  when  he  wants  to  take  a  walk. 
The  close  sympathy  between  man  and  the  higher 
mammals  depends  upon  the  fact  that  they  can 
mutually  understand  one  anotlier,  can  distinguish 
the  tones  of  pleasure  and  approval  from  those  of 
pain  and  censure.  How  much  more  difficult  is  it 
to  establish  a  similar  bond  between  man  and  a 
reptile,  for  instance  t  for  here  the  scope  of  mutual 
understanding  is  very  limited.  So  far,  what  may 
be  called  an  interjectional  language,  that  is,  one 
composed  of  sounds  directly  expressive  of  accom- 
panying emotions,  has  alone  been  spoken  of.  The 
human  infant,  and  probably  primitive  man,  made 
much  use  of  such  a  language.  But  our  present  lan- 
guage Is  an  intellectual,  a  thought  language,  which 
in  some  way  must  have  been  developed  from 
the  former.  Before  touching  this  rather  specula- 
tive question,  it  will  be  well  to  consider  a  form  of 
language  still  current,  but  not  expressed  by  sounds; 
namely,  the  gesture-language.  This  is  both  the 
simpler  and  the  more  natural.  It  is  possible  only 
in  animals  with  easily  movable  limbs,  especially 
in  mammals,  as  witness  the  prancing  of  a  dog,  the 
exposing  of  the  canines,  the  purring  of  a  cat,  or 
pawing  of  a  horse.  The  ape  has  a  special  facility 
in  this  direction,  and  uses  its  facial  muscles  as  a 
means  of  expression.  We  use  the  gesture-language 
in  nodding,  beckoning,  threatening,  and  so  on.  This 
language,  like  the  spoken,  is  acquired  by  the  child, 
but  much  sooner  than  the  latter:  it  reaches  its 
highest  development  in  the  less  cultured  tribes, 
while  the  spoken  language  is  seen  in  its  highest 
phases  among  the  most  civilized;  it  is  more  general 
and  uniform  than  any  spoken  language,  and  is 
capable  of  considerable  development,  as  is  shown 
in  the  training  of  the  deaf  and  dumb.  All  these 
circumstances  suggest  that  the  gesture- language  is 
a  rudimentary  one,  whicli  now  is  on  the  decline, 
but  which  has  had  a  considerable  development  in 
the  past.  Ck)ml)ining  this  fact  with  the  high  de- 
velopment of  this  faculty  in  the  B.\ie  (which  has 
almost  no  sound-language),  we  seem  to  be  tending 
to  the  conclusion  that  the  creature  from  which 
man  developed  in  one  direction,  and  the  apes  in 
another,  possesse<l  both  a  sound  and  a  gesture  lan- 
guage ;  that  in  man  the  gesture-language  was 
developed  at  first,  but  was  then  superseded  by  the 
spoken  speech,  beginning  probably  with  an  inter- 
jectional vocabulary,  while  in  the  apes  the  gesture- 
language  alone  was  developed. 

A  still  higher  stage  in  the  evolution  of  human 


language  was  made  when  the  interjectioiial  i 
the  gesture  languages  fused,  and  formed  a  i 
gesture-language.  One  reason  for  thk 
was  that  the  gestures  appealed  to  the  eye,  whon 
limit  of  distinct  vision  is  very  circumscribed ;  wldle 
speech  appeals  to  the  ear,  which  can  hear  in  sB 
directions  and  at  great  distances.  This  may  hive 
been  prompted,  too,  by  another  reason.  When  de- 
siring to  communicate  in  the  gesture-language, 
one  would  first  interject  a  cry  to  call  attentioo  to 
tluit  desire,  and  then  the  message  would  be  told  ia 
pantomime.  Many  tribes  cannot  fully  exproon  their 
meaning  without  accompanying  gesturea,  and  itii 
told  of  one  tribe  that  its  members  cannot  commih 
nicate  in  the  dark.  But  certain  sounds  are  ii 
direct  connection  with  gestures.  When  one 
wants  to  refer  to  the  teeth,  one  would  pcnnt  to 
them  with  the  tongue ;  the  chief  function  of  the 
teeth  is  eating,  and  the  interjectional  cry  accom- 
panying this  gesture  would  be  modified  into  the 
word  for  *  eating.'  Evidently,  then,  dentals  oogfat 
to  be  found  in  the  words  for  < eating*  in  variou 
languages.  Here  are  a  few:  Qothic,  iian;  Greek, 
eathiein ;  Latin,  edere ;  Tartar,  atarga ;  MimgoliaD, 
edeku;  Chinese,  tsidh.  Many  words  for  <  teeth* 
contain  these  dentals :  as,  dens  {'  tooth  *) ;  Pefsian, 
dendun ;  and  so  on.  The  sound  /  in  connectun 
with  tongue-gestures,  the  sound  sf  in  connectioD 
with  words  for  keeping  silence  (i.e.,  sounds  with 
the  mouth  as  much  closed  as  possible),  and 
other  similar  cases,  could  be  summed  up.  Another 
class  of  natural  words,  as  has  long  been  reoogniied, 
is  due  to  imitation.  We  see  how  strong  this  imi- 
tative tendency  is  in  apes,  young  children,  and 
even  certain  8i)ecie8  of  birds.  The  names  of  ani- 
mals are  given  by  their  characteristic  sounds, 
cuckoos,  etc.  The  buzzing  of  the  bees,  the  whizz- 
ing of  the  wund,  the  murmuring  brook,  are  other 
examples. 

One  further  step  must  be  taken  to  set  language 
on  its  present  developmental  stage  :  the  man  who 
pictures  unseen  gods  in  woods  and  streams,  who 
sees  signs  of  their  pleasure  in  the  flight  of  birds  or 
the  direction  of  the  wind,  must  fiulher  extend 
his  creative  imagination  to  form  sounds  that  are 
to  be  connected  with  new  things  and  new  deeds. 
Here,  then,  would  be  great  range  for  individual 
differences  ;  and  the  beginning  of  the  confusi(« 
that  reigned  at  the  Tower  of  Babel  must  ])robably 
be  put  back  to  the  time  when  the  interjectional  and 
gesture  languages  were  still  in  full  vigor.  Once 
started  on  such  a  course,  it  is  not  diflicult  to  im- 
agine that  languages  would  multiply  and  become 
hopelessly  different  and  strange  to  one  anoUier. 
This  is  the  problem  of  the  philologists. 

A  critic  should  be  lenient  when  considering 
speculations  of  this  nature.     The  picture  is  doubt- 
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Jed  in  with  greater  detail  than  the  facte 
nrarrant,  and  colors  and  forms  are  restored 
je  has  worn  off  almost  all  traces  of  their 
appearance.  Nevertheless,  themiggeetive- 
^he  general  view  is  viUuable,  and,  when 

tterpretation  of  the  facts  comes  to  hand, 
»  can  be  modified  or  discarded. 

Joseph  Jastrow. 


VRIBUTION  OF   COLORS  IN  THE 
ANIMAL   KINGDOM. 

Camera  NO   has  recently  communicateii 

Its  of  his  investigations  on  the  distril>iiliou 

re  in  the  animal  kingdom  to  the  Academy 

ices  at  Turin.     Colors*  he  says,  in  the  fre- 

[>f  their  LX^curreuce,  ran^e  in  the  following 

jrown,  black,  yellow,  gray  and  white,  red, 

>lae,  and  violet,  the  last  of  which  is  the 

re.    They  are»  however,  variable  for  differ- 

ms  of  animal  life.  Among  the  vertebrates, 

n,  and  gray  are  the  most  common  ; 

invertebrates,  red  and  yellow  ;  green 

freipiently  among  the  lower  types  — 

ever,  in  rnoJlusks ;  violet  apjiears  in  all 

ps ;  while  white  is  distrihuled  very  irregu- 

i  most  commonly  among  af|iiatic  animals. 

Jors  of   aniinals  generally  bear  Mime  rela- 

the  meiiinm   or  situation  whirh   they  in- 

.quatic  nnimals  usually  huve  the  colors 

form  and  less  lively  than  do  the  ttTrestrial 

bt  seldom  they  exhibit  a  transparency, 

I  of   brilUttnt  colors,  they  generally  live 

ftweed  and  other   aquatic   plants,  very 

rocks  or  sandy  bottom.     Birds  of  quick 

flight  are  not  generally  I  eight-colored. 

living  in  sandy  or  rocky  places  are  less 

id  lees  highly  coloreiJ  than  those  living  in 

ivered  with  vegetation.     The  author  de- 

lesertion  that  there  is  a  constant  relation 

animals  and  their  food -ha  hits.     Camiv- 

Imals   living    among    rich    foliage    and 

often  brilliant  and  varietL  while  many 

pg  siiecjes  are  mmlcstly  or  obscurely  col- 

more  rich  a  group  is  in  species,  the 

Jed,  in  general,  are  its  ccjlors.     Intensity 

ion  is  not  in  direct  relation   with  the 

>f  light  to  which  the  animal  is  habitually 

but  bears  a  more  direct  relation  with  the 

fvelopment,  being  diminished  by  deficient 

or  diseafle. 

slimate  renders  colors  more  sombre,  while 
,e  makes  them  more  lively  or  clearer. 
r1»o  exerts  an  influence  ui>on  colors  :  ac- 
the  author,  in  the  higher  regions  the 
lliant  forms  are  observeil,  but  this  view 
borne  out  by  facts  in  the  animal  king- 


dom, though  vegetation  may  perhaps  conform  to 
it.  Species  of  the  lower  groups  inhabiting  islands 
are  more  often  sombre  in  color  than  alUed  speciee 
from  the  continents.  Different  regions  also  modify 
in  different  ways  the  predominating  colors.  In 
the  arctic  regions,  white,  gray,  black,  and  yellow 
predominate  ;  in  Ethiopia,  yellow  and  brown  ;  in 
India,  the  different  shades  of  yellow;  in  the  tropics, 
green  tmd  yellow;  in  Australia,  sombre  colors,  and 
especially  black.  Thmughout  the  animal  king- 
dom, animals  of  large  »ize  are  generally  less 
varieil,  or  more  monotonoUB,  in  coloration,  than 
smaller  individuals  of  the  same  groupe.  In  mrist 
animals  the  more  brill timtty  colored  or  spotted 
portions  of  the  body  are  the  most  exposed  ones ; 
this  is  especially  the  case  in  insects. 


A  NEW  ENGLISH  DJCTIONARY, 

The  great  English  dictionary  of  the  Philologi- 
cal stx'iety  origin at^xl  in  suggestions  made  in  1857 
by  Dean  (now  Archbishop)  Trench.  Though  a 
great  mass  of  material  was  collected  and  many 
eminent  men  lent  their  aid  to  the  undertaking, 
yet  in  coneetjuence  of  the  death  of  the  fir»t  general 
eilitor,  ^Ir.  Uerl»ert  Coleridge,  and  other  disturbing 
conditions,  the  work  languihhed  until  the  year 
1878.  At  that  time  the  dirt^ctorship  was  assigned 
to  Dr.  Murray ;  and  the  delegates  of  the  Claren- 
don press  consented,  under  certain  conditions,  to 
bear  the  exjiense  of  printing  and  publishing  the 
dictionary.  Work  was  at  once  resumerl  with 
artior.  Mor*'  tlian  eight  bnndretl  volunteer  readers 
undertook  to  colle#'t  additional  quotalions  from 
specified  books.  In  the  Unite<1  States  the  reading 
was  in  chnrge  of  Prof.  F.  A.  March  of  Liifayette 
college,  Easton,  Pcnn.,  who  has  b:*en  indefntigable 
in  his  efTorts  to  aid  this  great  f^nterj^rise.  In  the 
course  of  three  years  a  million  additional  quota- 
tions w^ere  fumishe*!,  making  the  total  number 
alxnit  three  million  and  a  half,  seli^ted  by  aliout 
thirteen  hundred  readers  from  the  works  of  more 
than  five  thout^nd  anthnrs  of  all  periods.  The 
general  e<lilor  has  lM*en  aided  by  a  considerable 
numb«.T  of  sulveditors,  and  various  spocinhsts 
have  fumislieil  material  in  their  respeiiive  de|iart- 
ments.  The  apfiaratus,  therefore,  for  the  con- 
struction of  this  flictionary,  is  such  as  the  world 
has  never  l)efore  t*een.  It  is  a  combination  of  all 
the  resources  of  the  English'Spealring  world,  con- 
ductcxi  by  the  men  w^hn  represent  the  broadest  and 
most  intelligent  HcieiiliHc  knowlnlge. 

The  aim  of  the  <lictionary,  the  etiitor  states,  **  is 
to  furnish  an  adequate  account  of  the  meaning, 

A  new  En{fliMk  dicikmary  on  hitiorival  prinHplta.  Parta 
1.  uid  It  Ed.  by  Jambs  A.  H.  BftMiiiAT,  LL.D.  Oxford, 
Clarendof\  pr.,  1«8I,  ISes.  f. 
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origin,  and  history  of  EInglish  words  now  in  gen- 
eral use,  or  known  to  have  been  in  use  at  any 
time  during  the  last  seven  hundred  years.  It  en- 
deavors, 1**,  to  show  with  regard  to  each  indi- 
vidual word,  when,  how,  in  what  shape,  and  with 
what  signification,  it  became  English  ;  what  de- 
velopment of  form  or  meaning  it  has  since  re- 
ceived ;  which  of  its  uses  have  in  course  of  time 
become  obsolete,  and  which  still  survive ;  what 
new  uses  have  since  arisen,  by  what  processes,  and 
when :  2'',  to  illustrate  these  facts  by  a  series  of 
quotations  ranging  from  the  first  known  occur- 
rence of  the  word  to  the  latest,  or  down  to  the 
present  day,  the  word  being  thus  made  to  exhibit 
its  own  history  and  meaning:  and,  8°,  to  treat 
the  etymology  of  each  word  on  the  basis  of  histori- 
cal fact,  and  in  accordance  with  the  methods  and 
results  of  modem  philological  science."  The  dic- 
tionary divides  words  and  phrases  into  main  words, 
subordinate  words,  and  combinations.  Biain  words 
are  all  single  words,  radical  or  derivative,  and 
those  compound  words  and  phrases  which  are  im- 
portant enough  to  be  treated  in  separate  articles. 
Subordinate  words  include  variant  and  obsolete 
forms  of  main  words,  and  such  words  of  bad  form 
or  doubtful  existence  as  it  seems  proper  to  record. 
Combinations  are  usually  dealt  with  under  the 
main  words  which  form  their  first  element. 
The  treatment  of  a  main  word  comprises,  first  the 
identification,  that  is,  the  proper  spelling  and  pro- 
nunciation, the  grammatical  designation,  and  the 
status,  together  with  earlier  spellings  and  the  in- 
flections ;  next  the  morphology  or  history  of  the 
form,  that  is,  the  derivation  or  etymology,  the 
subsequent  form-history,  and  miscellaneous  facts 
resjiecting  the  history  of  the  word  ;  then  tlie  sig- 
nification or  sematology,  obsolete  senses  being  dis- 
tinguished from  those  now  in  use;  finally  the 
illustrative  quotations,  which  are  arranged  chrono- 
logically so  as  to  give  about  one  for  €»ach  century. 
The  scojie  of  the  dictionary  is  thus  the  largest 
lK«sible,  and  it  may  properly  be  termed  an  en- 
cyclopaedia of  English  forms.  The  total  numlx?r 
of  words  treated  in  the  dictionary  under  the  letter 
A  is  15,123;  namely,  12,188  main  words,  1,112 
combinations  and  compounds,  and  1,828  subordi- 
nate words  and  forms,  with  synonymes.  Of  the 
12,183  main  words,  8,184  are  ciurent,  3,449  (28i 
per  cent)  are  marked  as  obsolete,  and  only  550  (4^ 
per  cent)  as  foreign  or  imix»rfectly  natiu-alized. 
As  the  letter  A  comprises  in  English  dictionaries 
about  a  sixteenth  of  the  whole  alphalx?t,  the  editor 
estimates  the  total  number  of  words  to  be  dealt 
with  in  the  dictionary  as  upwards  of  240,000  :  the 
main  articles  bemg  195,000  ;  the  suljordinate  arti- 
cles, 28,000  ;  and  the  combinations  or  compounds 
requiring  separate  explanation,  18,000. 


The  way  in  which  the  work  has  so  far  been 
executed  is  entitled  to  all  praise.  On  the  etymo- 
logical part,  the  best  scholarship  of  the  day  has 
been  caUed  in,  and  all  available  material  utilized. 
The  arrangement  of  the  significations  has  been 
made  with  great  care ;  and  how  complicated  and 
difficult  a  matter  this  is,  may  be  seen  from  the 
articles  A,  after,  back,  attend^  arise,  and  many 
others.  The  pronunciation  also  is  very  carefullT 
indicated.  Throughout  the  book,  American  pecul- 
iarities are  noted.  Part  ii.  goes  down  to  the  word 
batten. 

It  is  impossible  in  a  brief  notice  even  to  mention 
the  words  which  have  curious  and  entertaining 
histories.  Nobody  can  fail  to  find  the  reading  d 
this  dictionary  a  most  profitable  occupation.  Go- 
ing over  its  articles  is  like  entering  a  new  ooontry, 
or  like  the  voyage  of  discovery  which  a  great 
landed  proprietor  makes  through  bis  own  do- 
mains. Elnglish  words  take  us  all  over  the  world, 
and  bring  us  into  connection  with  almost  aD 
known  languages ;  and  the  science  of  English  ety- 
mology is  a  very  wide  and  difficult  one.  It  is  sor- 
prising  how  many  words  there  are  whose  origm 
is  still  unknown,  such  as  cmdiron  and  average. 
The  word  abthane  shows  how  men's  imaginations 
can  construct  entirely  baseless  significations.  One 
evil  side  of  Dr.  Johnson's  influence  is  seen  in  the 
word  ache.  The  queer  paths  taken  by  Arahk 
words  show  themselves  in  our  admiral, 

I  do  not  find  in  the  dictionary  mention  of  the 
forms  anywheres  and  apriaric.  The  definition  of 
the  word  apocrypha  is  incomplete*  it  should  m- 
clude  the  apocr>'phal  writings  of  the  New  Testa- 
ment times.  In  the  etymological  notices  of  the 
words  Arab,  Araniaeaji,  it  should  be  stated  thai 
these  are  originally  from  the  Arabic  and  Aramaic 
languages.  Under  Araby  in  the  illustrative  quota- 
tions we  miss  Milton's  *  Araby  the  blest.'  Tliere  is 
no  reference  to  the  possible  Arabic  origin  of  the 
flower  name  anemone  as  *  wounds  of  Naaman  or 
Adonis.'  The  historical  explanation  of  barmecide 
is  not  quite  correct :  the  family  was  not  one  of 
*  princes  ruling  at  Bagdad  just  before  Haroun-Al- 
Raschid,'  but  a  Persian  family  who  occupied  the 
position  of  vezirs  under  the  caliphs,  and  it  is  sur- 
prising that  the  spelling  Raschid,  this  unnecessary 
Germanism  for  Rashid,  is  retained. 

C.  H.  Tot. 


Myopia  is  said,  on  good  evidence,  to  be  in- 
creasing with  great  rajwdity  in  Europe.  During 
the  past  fifteen  years  the  proportion  of  near- 
sighted students  in  the  Polytechnic  school  of 
France  has  risen  from  thirty  to  fifty  per  cent, 
and  eighty  per  cent  of  the  students  have  to  wear 
glasses^. 
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COMMENT  AND  CRITICISM. 
]  Hampshire  ie  more  frequently  visite<l  by 
ftkes  than  any  other  New  England  state ; 
area,  it  is  probably  more  often  shaken 
other  ptirt  of  the  United  States  east  of 
ky  Mountains :  but  we  have  as  yet  very 
I  informatiou  about  its^  shocks.  It  is 
m  recent  studies,  that  the  area  affected 
fimgle  disturbance  is  nmch  larger  than  has 
Systematic  collection  of  records 
fiber  of  years  is  needed  ;  and  to  this  end, 
ers  of  the  Appalachian  Mountain  club  have 
itly  been  urged  by  Mr,  W,  M.  Davis  of  Cam- 
fe  to  interest  residents  in  New  Hampebire» 
|ke where  in  New  England,  to  report  prompt- 
Bearthquake  they  may  feel,  noting  its  date, 
(accurately),  duration  (in  seconds),  sound, 
relative  violence  (very  light,  lights  moderate, 
>g,  cir  severe).  On  the  receipt  of  such  report, 
tance  will  be  given  by  the  U.  8.  geological 
By  to  trace  the  extent  of  the  area  affected. 

^B  OF  THE  DIFF1CXTLT1E8  of  forest^ciiltiire  in 
Hbsh  empire  were  well  brought  out  at  the 
^R,  May  4,  of  the  select  committee  of 
BBe  of  commons,  appointed  on  the  motion 
pJohn  Lubbock  to  take  evidence  upon  the 
?Ct  of  forestry,  with  a  view  to  the  desiiiibility 
itablishing  a  school  of  foresti-y.  Dr,  Sclleh, 
f -general  of  Indian  forestry  administration, 
er  to  Sir  John  Lubbock,  said  that  there 
'field  for  investing  a  certain  amount  of 
[in  woodland,  provided  the  wckkIs  were 
on  surplus  lands,  and  not  on  lands  re- 
agriculture.  He  did  not  believe  that 
[rhich  could  be  made  useful  for  agriculture 
ield  the  same  terras  if  put  in  woodland, 
a  considerable  quantity  of  waste  land 
niountry  which  could  be  set  aside  for  wockI- 
without  infringiDg  ui)on  the  land  required 
ulture.  The  establishment  of  a  school  of 
'  would  be  most  valuable,  liecause  it  would 
Date  better  views  with  regard  to  the  man- 
;  of  woods.  The  Indian  government  had 
[been  most  anxious  to  help  the  colonies, 


and  had  sent  forestry  officers  to  Ceylon »  to  the 
Caj>e,  and  to  Cyprus  ;  but  those  officers  always 
returned  to  India  because  the  colonies  would  not 
offer  them  proper  terms.  The  colonies  wanted  to 
have  men,  and  to  be  able  to  discharge  them  at  their 
will  and  pleasure*  The  Indian  government  oh- 
jected  to  sending  away  experienced  men  for  the 
best  ]iortion  of  their  working  lives,  and  then  to 
have  them  return  to  India  in  order  to  be  pensioned 
off.  If  he  were  an  owner  of  woods  in  England 
under  existing  conditions,  he  would  probably 
send  his  wockI  bailiff  for  some  time  as  an  appren- 
tice to  a  shrewd  Scotch  forester ;  if  there  was  a 
school  of  forestry,  he  would  probably  send  him 
to  that,  A  very  large  quantity  of  land  in  Ireland 
was  suitable  for  woodland  ;  and  practically  about 
seven  per  cent  of  the  land  in  Scotland  was  waste 
land. 


The  New  York  leoislatuke  has  paased  a 
law  for  the  regulation  and  control  of  the  practice 
of  veterinary  mediciiie,  Tlie  law  requires  the 
registration  of  all  practitioners »  with  the  evidence 
of  proper  qualiiieation  afforded  by  a  diploma  from 
some  legally  incorporated  college,  or  a  certiticate 
from  an  incorporated  veterinary'  society.  New  York 
is  the  first  and  only  state  in  thi^  union  to  recognize 
and  protect  this  profession,  as  it  was  the  first  to 
establu^h  veterinary  schools  and  to  organize  a 
state  veterinary  society. 


In  connection  with  the  article  in  Sciaice  of 
June  18,  on  a  *  Final  buffalo- hunt/  it  is  interest- 
ing to  note  the  prospectus  of  the  T^orth-west 
buffaJo-breeding  company.  This  prospectus  sets 
forth  that  Mr.  8.  L.  Bed^iJUt  warden  of  the  Mani- 
toba penitentiary,  a  few  years  ago  became  pos- 
sessed of  a  young  buffalo- bull  and  four  heifer 
calves,  which  liave  so  increased  that  he  now  has 
a  herd  of  eighteen  bulls,  twenty-five  cows,  and 
eighteen  calves,  all  thoroughbretl  :  that,  experi- 
menting by  crossing  with  ordinary  native  cattle, 
be  has  found  the  half-breed  p^ossesses  largely  the 
characteristics  of  the  thoroughbred,  differing  only 
in  color,  which  will  make  tlie  robe  more  valuable 
on  account  of  its  novelty ;  and,  further,  that,  by 
judiciously  croesing  the  thoroughbred  bull  with 
the  half-breed  cows,  he  has  grown  three  quarter- 
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breeds,  which  closely  resemble  the  buffalo, 
the  head  and  robes  being  quite  equal,  if  not 
superior.  Besides  the  breeding  of  absolutely- 
thoroughbred  buffalo,  it  is  the  plan  to  breed  <'  from 
selected  native  or  imported  Scotch  cattle  a  half- 
breed  that  will  supply  the  demand  for  a  perfect 
buffalo-head  ;  a  robe  equal  in  all  respects,  if  not 
superior,  to  the  best  now  in  the  market ;  and  a 
beef  possessing  the  venison-like  taste  and  nutri- 
tious qualities  of  the  pure  stock  of  the  plains." 
The  three  strong  points  of  the  new  animal  are  to 
be  his  noble  head,  his  pelt,  and  his  flesh. 


As  HAYINO  A  BEABING  on  the  value  of  the  work 
of  the  U.  S.  fish  commission,  we  are  glad  to  give 
the  following  figures.  The  aggregate  catch  of 
shad  on  the  Atlantic  coast  the  present  year  is  the 
largest  that  has  been  made  since  1872.  The  Poto- 
mac River  fisheries  show  an  increase  of  nearly  100,- 
000  shad  over  last  season.  The  largest  proportion 
of  the  catch  in  the  Chesapeake  and  its  tributaries 
is,  however,  made  by  the  pound  nets  in  salt  or 
brackish  water.  The  Hudson  River  was  first 
stocked  by  the  U.  S.  fish  commission  with  the 
yoimg  of  the  Atlantic  salmon  in  the  spring  of 
1884.  Well-grown  sea-run  fish  weighing  from  ten 
to  sixteen  pounds  are  being  taken  at  the  Troy 
dam,  and  there  is  every  reason  to  expect  that  the 
salmon  will  be  permanently  established  in  the 
Hudson  River  and  its  tributaries.  The  rainbow 
or  California  trout  which  was  first  introduced  on 
the  east  coast  in  1879,  and  which  has  been  planted 
in  a  number  of  streams  in  Pennsylvania,  Virginia, 
Tennessee,  Alabama,  and  North  Carolina  in  the 
last  two  or  three  years,  is  now  being  taken  by 
anglers  in  various  localities.  Quite  a  number  of 
specimens  have  recently  been  taken  in  the  Holston 
River  in  the  vicinity  of  Marion,  Va.,  some  of  them 
measuring  over  eighteen  inches  in  length.  This 
stream  was  stocked  with  yearling  California  trout 
in  the  spring  of  1884. 


PETROLEUM  AND  NATURAL   GAS  AS 
FOUND  IN  OHIO, 

The  introduction  of  natural  gas  into  Pittsburg 
and  other  towns  of  western  Pennsylvania  within 
the  last  two  yeai-s,  and  the  marked  advantages 
to  manufacturing  industries  accruing  therefrom, 
have  made  a  great  impression  on  siurounding  dis- 
tricts, and  especially  upon  Ohio. 

In  the  last-named  state  an  eager  search  for  the 
new  fuel  has  been  entered  upon,  and  is  still  going 
forward  at  a  number  of   the  industrial  centres. 


As  a  result,  many  interesting  geological  f^icts  litf« 
been  brought  to  light,  some  of  which  have  grnt 
economic  importance.  Additions  have  also  been 
made  to  our  knowledge  of  petroleum  and  natml 
gas.  A  few  of  the  leading  facts  that  have  been 
established  in  this  connection,  and  some  of  the 
conclusions  that  seem  warranted  from  them,  wiD 
be  given  here. 

1.  Petroleum  and  natural  gas  do  not  need  to  be 
considered  apart :  they  are  products  of  the  same 
strata.  Every  gas-rock  is  an  oil-rock  as  well,  and 
all  rocks  that  contain  oil  contain  gas  also.  These 
products  are  often  intimately  associated  in  the 
reservoirs,  appearing  simultaneously  when  tlK 
rock  is  pierced  by  the  drill ;  but  in  some  cases 
gas  only  is  produced. 

When,  however,  the  rock  which  produces  so- 
called  dry  gas  is  followed  far  enough,  it  is  always 
found  to  contain  oil  as  well.  Generally  the  two 
products  are  at  no  great  remove  from  each  other. 
Their  separation  seems  referable  to  geological 
structure,  as  will  presently  be  shown,  the  gas 
occupying  the  higher  portions  of  the  common 
reservoir. 

2.  The  origin  of  petroleum  and  gas  from  organic 
matter  as  opposed  to  the  so-called  chemical  <? 
inorganic  theories  of  their  origin,  is  strongly  sup- 
ported by  the  facts  here  furnished.  The  chemical 
theories  require  temperatures  high  enough  to 
leave  ineffaceable  marks  on  the  strata  from  which 
the  petroleum  is  derived  ;  but  no  such  marks  are 
found  in  the  borings  of  even  the  deepest  Ohio  wells, 
and  some  of  these  wells  nearly  exhaust  the  paleo- 
zoic scale.  There  are  no  igneous  intrusions,  and 
no  disturbances  whatever  of  the  sort  that  accom- 
pany metamorphic  action  :  but  from  top  to  Ix^ttom 
the  series  is  normal  in  all  respects,  affected  only 
by  light  dips  and  low  folds. 

It  is  also  foimd  that  different  strata  in  the  same 
series  contain  petroleum  and  gas  of  different  char- 
acters :  in  other  words,  the  character  of  the  prod- 
uct is  definitely  related  to  the  character  of  the 
receptacle  and  of  the  strata  directly  associated 
therewith. 

8.  Petroleum  exists  as  such  in  Ohio  rocks.  It  is 
actual,  and  not  merely  potential.  There  is  no  proof 
that  it  is  now  forming.  For  any  thing  that  ap- 
l)ears,  the  stock  contained  in  the  rocks  may  have 
been  formed  contemporaneously  with  the  beds  that 
contain  it.  There  is,  it  is  true,  in  addition  to  this 
petroleum  content,  a  considerable  percentage  of 
organic  matter  in  some  formations,  as  in  the  black 
shale,  which  can  be  converts  into  gas  and  oil  by 
destructive  distillation,  and,  so  far  as  we  know, 
by  tliis  process  alone ;  but,  as  shown  in  the  pre- 
ceding section,  there  is  nothing  whatever  to  lead 
us  to  believe  that  the  process  of  destructive  dis- 
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ttlUtioti  has  ever  been  applied,  least  of  all  that 
it  is  being  appliefi,  ti>  Ohio  rocks »  The  claim  is 
fi*>metirues  made  for  an  agency  of  manufacture 
called  '  gipontaneous  distillation  ;  ^  but,  ao  far  as 
e«n  he  *een,  this  is  a  human  invention,  and  not  a 
nattiral  process.  Instead  of  furnishing  an  expla- 
SiatiDu.  it  begs  the  question  at  issue.  Deatructive 
distillntiim  we  know,  and  chemicul  decomposition, 
in  its  various  phaaM,  we  know  :  hut  what  k 
•  apontaneous  dijstillation '  as  an  agency  for  the 
formation  of  petroleum  from  orgpanic  matter? 

4.  The  \^de  dilTusion  of  petn^leum  and  its 
derivatives  ia  well  [IJubtrated  by  the  fact;^  recently 
derveloped  in  Ohi«>.  It  is  a  mistaken  view  that 
these  substances  are  of  rare  occurrence.  Valuable 
accumulations,  of  course,  are  rare,  hut  their  pies- 
enoe  in  measurable  quantity  is  well-nigh  universal 
in  the  paleozoic  rocks  of  the  Mississippi  valley. 
Prof.  N.  W.  Dini,  chemist  of  the  Ohio  geological 
mirrey,  has  recently  examined  the  black  stiale  of 
the  state  with  this  reference.  He  finds  in  nonual 
fllude  mare  than  two-tenths  of  one  per  cent  «>f 
beavy  oil.  Tliis  amount  he  has  weighed,  but, 
train  the  nature  of  the  piroeesses  he  was  ohliged  to 
uar,  he  is  certain  that  he  has  not  obtained  nil  that 
was  present  in  the  shale.  Petroleum  as  such,  or 
compounds  derived  from  petroleum,  as  asphaltic 
grains  or  films,  are  ah^  found  in  all  of  our  princi- 
pal limesttones.  Dr.  Hunt  reported,  a  number  of 
years  ago,  more  than  four  per  cent  of  petroleum, 
or  bituminous  matter  which  was  undoubtedly  de- 
rived from  jietroleum,  in  the  Nijigara  limestone  of 
Bridxeport,  near  Chicago.  These  figures  can  be 
duplicated  In  some  phases  of  the  upper  Silurian 
limestones  of  Ohio. 

>~  5.  The  amount  of  j)etroleum  stored  in  the  rocks 
«een  to  be  enormous.  Take  the  figures  of  Pro 
■or  Lord,  already  quoted.  TwotciUhs  of  one 
r  cent  of  petroleum  in  a  rock  reiire**euts  more 
than  twenty  thousand  Imrrels  to  the  sc^uare  mile 
for  every  fiX>t  in  depth.  But  the  black  shale  is  em 
Ub  outcrop  three  h mid  red  feet  in  thickness,  and 
in  the  interior  the  formation  is  from  four  to  six 
tim^  as  thick.  Three  hundred  feet  of  shale  would 
contain,  to  the  s«juare  mile,  six  million  barrels  of 
petroleum.  Supiw>se  the  rate  given  aliove  is  ttxi 
high  ;  divide  it  by  two,  by  four,  by  eight,  and 
^ven  the  last  result  would  show  nearly  as  much 
petroleum  as  has  ever  lieen  taken  from  any  square 
mile  of  the  Pennsylvania  fields, 

»i  The  old  dispute  as  to  whether  petroleum  is 
mainly  derived  from  liitiuninous  shales  or  bitumi- 
naus  lluie»?t^nes  has  become  *  a  past  issue,'  largely 
thnmgh  recent  developments  in  Ohio,  No  que^- 
tiofi  relating  to  the  geology  of  i^etroleum  ha^  l.»een 
ifiim'  warmly  or  ably  discussed.  As  so  often 
ha|»j*eiw,  both  sides  were  right  in  their  main  attir- 


mations,  and  both  were  wrong  in  what  they  de- 
nied. The  peti'oleum  and  gas  of  eastern  Ohio, 
and,  by  the  same  token,  of  western  Pennsylvania 
and  New  York,  are  unquestionably  derived  from 
the  great  shale  formation  of  Devonian  and  sub- 
carboniferous  age  that  underlies  this  territory, 
and  they  are  stored  in  sandstones  overlying  or 
interstratified  with  these  shales.  The  petroleum 
and  gas  of  north-western  Ohio  are  as  certainly  de- 
rived from  good  normal  Trenton  limestone  that  is 
at  least  five  hundred  feet  thick,  and  underneath 
which  no  shales  are  known  to  exist. 

That  the  oil  and  gas  of  eastern  Ohio  are  derived 
from  the  shales,  and  not  from  the  samlstones  in 
which  they  are  now  found,  becomes  eviflent  from 
the  fact  already  noted  :  viz.,  that  the  underlying 
shales  always  contain  a  measurable  amnunt  of 
petroleum,  while  the  Berea  grit,  which  is  the 
main  Ohio  reservoir,  is  everywhere^  in  outcrop 
and  undt^r  deepest  cover,  a  clean,  sharp  sandstone^ 
remarkably  free  from  organic  remains  of  all  de- 
scription. Ex  nihiio,  nihil  fit.  If  the  source  of 
oil  were  to  Ije  found  in  a  sandstone  containing 
organic  remains,  the  Logan  conglomerate  (Pocono) 
should  be  a  much  more  pnxluctive  rock  than  the 
Berea  grit.  It  is  ten  times  as  thick,  and  several 
times  as  coarse,  and  contains  a  profusion  of  sand- 
stone casts  of  tree*trunks ;  but  it  is  underlain 
with  light<^olored  instead  of  black  shale.  It  is 
the  great  salt-water  sand  of  eastern  Ohi<j.  and  is 
but  rarely  petroliferous  on  any  considerable  scale. 

7.  The  gas  and  oil  derived  from  bituminuus 
shales  are  found  to  ditfer  in  comijositton,  to  some 
extent,  from  Uraestone  oil  and  gas.  In  particular, 
the  latter  are  never  fi^e  from  small  percentages  of 
sulphur  comptrunds,  none  of  wiiich  appear  in  the 
gas  or  oil  of  the  shale.  These  comj>ound8  ather- 
tise  themselves  wlierever  they  occur,  and  make 
the  most  noticeable  characteristic  of  these  oils. 

The  com[M>8iiion  of  Pittsburg  gas  is  rejyorted 
as  very  variable,  even  from  the  same  well.  All 
the  obseirvationt^  on  the  limestone  gas  ot  Ohio 
show  it  to  be  remarkably  steady  and  uniform. 

Mr.  S.  A.  Ford,  chemist  of  the  Edgar  Thompson 
steel-works,  gives  a  number  of  important  facta 
concemmg  the  compKisition  of  Pennsyhania  gas 
in  a  recent  numl»er  of  tlie  Amcriean  munu/actwrr 
(Natural  gas  suppleuient,  April,  I8e6).  He  gives 
the  comi>oeition  of  what  he  counts  average  Pitts- 
burg gas,  as  follows  ;  — 

FiU§burg  gat, 

Hvilroiteii...... **  ».O0 

M&rub  ic*2>  ., .*  — •*  9tM 

£thr I i«  tijdf !<!«.. . ,.•.••.«    MM 

Oleaatit  gas **. n, r.<.«    IM 

Nitrog»*o..* .«..««•••««. 4.,. .,..,* IjOO 

Cifcrbouiu  avid. .*..•••> Wl> 

C«rboiiic  oxidr.^... ,„-,-.,.»•*..,    0.69 

Oxygen.,. •..•^* OJU 
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The  composition  of  the  limestone  gas  of  north- 
western Ohio  (Findlay  gas)  is  quite  different,  as 
appears  from  the  following  analysis  made  by 
Prof.  C.  C.  Howard  of  Ck>lumbus,  for  the  Ohio 
survey:  — 

Findlay  gets. 

Hydrogen 218 

Marsh-gas W.60 

Oleflant  gas 0.81 

Nitrogen 8.61 

Carbonio  acid 0.60 

Carbonic  oxide 0.86 

Oxygen 0.84 

Hydrogen  sulphide 0  20 

There  are  125.8  grains  of  sulphur  in  100  cubic 
feet  of  this  gas. 

Analyses  made  a  year  apart  show  that  the 
constitution  of  the  gas  has  remained  practically 
unchanged  during  this  interval. 

The  reference  of  the  gas  or  oil  of  shales  to  lime- 
stones, or  of  the  gas  or  oil  of  limestones  to  shales, 
is  seen,  in  the  light  of  these  facts,  to  be  inadmis- 
sible. The  two  series  are  distinct.  These  facts 
also  furnish  an  additional  argument  against  the 
chemical  theory  of  origin  of  the  petroleum  series. 
Such  an  origin  would  seem  to  insure  identity  of 
composition  to  at  least  the  oils  of  a  single  district. 

8.  Gas  and  oil  are  acctmiulated  in  more  or  less 
porous  rocks  that  act  as  reservoirs.  These  reser- 
voirs may  be  continuous  with  the  source,  or  they 
may  be  distinct.  In  the  case  of  limestone  oil  and 
gas,  the  first  of  these  conditions  is  found.  The 
stocks  that  are  held  in  sandstones  come  imder  the 
second  head. 

While  there  are  many  horizons  of  gas  and  oil  in 
Ohio  rocks,  covering  the  three  main  elements  of 
the  series,  —  viz.,  sandstone,  limestone,  and  shale, 
—  there  are  two  of  paramount  importance;  viz., 
the  Trenton  limestone  and  the  Berea  grit.  The 
Trenton  limestone  nowhere  rises  to  the  surface  in 
Ohio.  It  was  first  discovered  to  be  a  storehouse 
of  high-pressure  gas  at  Findlay  in  November,  1884. 
It  is  now  yielding  both  gas  and  oil  in  large  amount 
in  at  least  three  counties  of  northern  Ohio,  —  viz., 
Hancock,  Allen,  and  Wood,  —  and  it  promises  to 
become  by  far  the  most  important  source  of  these 
products  in  the  state.  The  section  by  which  it 
is  reached  in  the  productive  districts  is  as  fol- 
lows :  — 

i  Waterlime. 
200'-400'   Limestone,  upper  Silurian. .  <  Niagara. 

/  Ciioton. 

(  Medina. 
ftOO'-lOOO'  Shale,  mainly  lower  Silurian-^  Hudson  Eiver. 

I  Utica. 

r  Gas  and  oil  accumu- 
lated In  uppermost 

500'  Trenton  limestone J  ^^^\  often  at  up- 

I  per  boundarv,  and 

I  never  more  than  40 

[  leet  below. 


The  main  production  of  this  new  horizon  has, 
BO  far,  been  limited  to  points  where  its  upper 
boundary  ranges  between  three  hundred  and  five 
hundred  feet  below  sea-leveL  It  has  been  reached 
in  at  least  a  himdred  drill-holes  within  the  last  year, 
through  a  district  which  would  include  from  eight 
thousand  to  ten  thousand  square  miles.  The  com- 
position is  shown  by  the  following  analyses  of  tiie 
gas-rock  of  Findlay  and  the  oil-rock  of  liipa, 
which  are  one  and  the  same  thing. 


Carbonate  of  lime 

Carbonate  of  magnesia. . . 
Residue,  mainly  siliceous 


Findlay. 


47.05 
88.88 


87.58 
4.15 


The  rock  is  highly  crystalline  and  porous,  and  the 
greatest  porosity  seems  to  belong  to  the  most 
productive  portions. 

The  Berea  grit  becomes  petroliferous  from  the 
moment  that  it  takes  cover.  The  oil  of  Mecca 
and  of  Grafton  is  derived  almost  from  the  outcrop 
of  the  rock.  In  the  first  instance,  indeed,  it  has 
only  the  bowlder  clay  for  a  roof ;  and,  in  the  sec- 
ond, there  are  but  from  forty  to  sixty  feet  of  Berea 
and  Cuyahoga  shale  above  it.  It  is  only  where 
it  descends  deeper,  however,  that  it  holds  large 
stocks  of  gas  or  oil.  The  lightest  cover  under 
which  large  accumulation  has  been  found  in 
Ohio  is  six  himdred  feet,  while  in  the  Macks- 
burg  field,  which  is  at  present  the  main  centre  of 
production  from  this  horizon,  the  stratum  is  at 
least  twelve  hundred  feet  below  the  valley  level. 
The  section  found  here  is  approximately  as  fol- 
lows :  — 

Coal-measure  strata 5CO'-800' 

Conglomerate  measures it'C'-SOO' 

Logan  conglomerate  (salt-water  sand) dOO' 

Cuyahoga  shale SWy 

Berea  shale  30"-^ 

Berea  grit 5-25' 

Tliere  are  two  distinct  oil-sands  in  the  coal-meas^ 
m"es,  and  one  in  the  conglomerate  grouj)  in  this 
section,  in  addition  to  the  Berea. 

Tliese  reservoirs,  whether  sandstone  or  lime- 
stone, are  permeable,  and  often  communicate 
freely  through  considerable  space.  The  gas-wells 
of  Findlay  are  quite  unequal  in  production,  ran- 
ging between  one  hundred  thousand  and  twelve 
million  cubic  feet  per  day  ;  but  when  shut  in,  all 
show  the  same  pressure.  This  pressure  is  now  a 
little  less  than  fom*  hundred  pounds  to  the  square 
inch.  It  is  called  the  rock-pressure.  A  large 
well,  when  shut  in,  comes  up  to  this  point  quick- 
ly, and  a  small  well  slowly,  but  all  get  to  the 
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finmi'  point.  Tlie  rt<jw  of  tlie  well  seems  lo  ileiiend 
cm  tlie  iHVOsity  of  its  imnie<Uate  reservoir.  Free 
oariiuiuiijciitiiin  is  also  shown  in  adjacent  portions 
of  the  Berea  grit.  Ijut  there  ii5  nothtnji?  to  iudieate 
an  indefinite?  or  universal  j^iermeability.  The 
cIian^L\s  in  the  grain  and  thicknt-sa  of  the  stratum 
wauld  natnrally  divide  it  into  I)a9ina  approximate* 
ly  distinct  from  each  other. 

9.  Every  oU-rcfck  has  a  more  or  less  injjjervions 
eov^Tt  generally  tine-grained  shale.  To  constitute 
an  oil -group,  tlire«  elements  are  essential;  vi«.,  a 
fiouree*  a  reservoir,  and  a  cover.  The  first  and 
second  may  coalesce,  as  has  been  ah-eady  shown, 
but  the  third  must  he  distinct  and  well-character- 
izcni.  First  in  order  of  importance,  as  a  matter  of 
course,  is  the  source,  but  so  jyenerally  is  ix^troleum 
diatribute<l  through  the  rocks  of  our  scale,  that  its 
|>reisence  may  almost  be  t^keu  for  granted.  Prac- 
tically, the  character  of  the  overlying  mass  is  a 
chief  fuclur.  Almost  any  rock  of  tlie  Ohio  series, 
if  covered  by  a  heavy  mass  of  shale,  shows  oil  or 
gad  when  reached  by  the  drill.  The  Utica,  Hudson 
River,  »ind  Medina  shales  cover  the  oiMx^aring 
Trt-nton  limeertone :  the  Berea  and  Cuyahoga 
simies  overlie  the  i>etToliferous  Bert»a  grit.  The 
t?omifen:jus  limestone,  which  is  covered  by  the 
Iieary  deposit  of  the  Ohio  shale,  ought  by  this 
ofiler  to  be  also  a  source  of  oil.  It  has  Ijeen  found 
lo  be  s*i  in  Canada,  but  not  j^et  in  Ohio, 

10,  One  other  factor  is  found  lo  be  of  prime  im- 
portance in  oil  and  gas  production  ;  viz.,  geologi- 
cal structure.  Source,  reservoir,  and  cover  may 
€iach  be  cc^mplete  in  itself,  and  yet  no  accurnula- 
tJOtn  of  either  protluct  mi\y  result.  Illustrations 
an?  fouml  in  both  of  the  main  Ohio  horizons. 

For  many  thousand  square  miles,  the  relations 
of  the  several  elements  of  the  series  that  has 
proved  i>*?troUfeniua  in  north-western  Ohio  are  al> 
iHihitely  identical.  A  hundred  wells  have  now 
been  drilled  in  this  field,  and  the  records  of  the 
Btfrie**  traxersed  are  monotonous  repetitions  of  one 
iiuoiher.  From  one  you  can  learn  all.  Not  only 
is  there  the  same  order,  the  eame  thickness,  the 
same  rolor,  but  there  is  substantially  the  same 
chemiciil  constitution  of  each  stnttum  throughout 
its  entire  extent.  In  all  cases  there  is  some  accu* 
mulatiou  of  gas  and  oil,. but  generally  alight,  at 
the  tup  of  the  Trenton  limestone. 

But  fit  one  ijoint,  as  the  drill  has  now  shown,  in 
n  drift-covered  plain,  where  all  the  facts  were 
l)4>{Mdi*^lT  obscured  to  other  reading,  the  steepest 
dtp  kiiowrn  in  Ohio  rf)cks  lias  l^en  brought  to  light. 
"  f    Trenton   limestone,  with   their 

strata,  are  made  known  to  us, 
L-.  alMuil  31l>  feet  {;^},  313,  314)  l^elow 
^thfT  s  if  whirh  is  about  475  feet  be- 
:^et  that  conneots  theiu 


occupies  a  little  more  than  a  half-mile  in  breadth* 
What  elTect  does  this  marked  etructural  f eating 
seem  lo  have  on  oil  or  gas  accumulation?  On  the 
upper  terrace,  every  well  that  lias  been  drilled  has 
found  a  fair  supply  of  gas  without  oil.  The  wells 
of  the  lower  terrace  are  all  oil-wells,  though  con- 
taining considerable  gas  also.  And  what  of  the 
welifl  on  the  slope  ?  That  depends  on  what  part 
of  the  slope  they  occupy.  On  the  upf»er  edge, 
from  330  feet  below  tide  to  350  below^  there  is  a 
belt  of  the  most  remarkable  and  valuable  gas- 
weUs  ever  struck  in  the  state.  Tlie  famous  Karg 
well  produces,  by  the  lowest  measurement.  12,- 
O0O,fKX)  cubic  feet  i>er  day.  Tlie  Trenton  limestone 
was  found  in  it  347  feet  below  tide.  In  the  next 
well  in  order  of  production,  the  siu'face  of  the 
limestone  was  350  feet,  and  in  the  third  well  8:X1 
feet,  l>elow  the  sea. 

Se\*en  wells  have  been  drilled  on  the  slope  in 
which  the  limestone  is  l>etween  830  and  350  feet 
l>elow  tide.  One  of  the  number  is  a  small  pro- 
ducer, but  the  suiallest  of  the  six  remaining  wells 
yields  more  than  1,(M)0,0(M1  cubic  feet  of  gas  t>er 
day* 

Descending  the  slope  still  farther,  we  come  to  a 
group  of  three  wells,  in  which  the  Trenton  lime- 
stone lies  respectively  394,  403,  and  405  feet  be- 
low tide.  All  of  tliern  were  vigorous  gas- wells 
when  first  drilleil,  but  they  also  yielded  more  or 
less  oil  from  the  first.  Little  by  little,  however, 
their  character  has  l)een  changeil,  oil  and  salt 
water  overpowering  the  gas,  until  now  almost 
their  sole  value  is  found  in  the  oil  that  they  pro- 
duce. 

The  facts  above  given  come  from  tlie  Findlay 
field.  Similar  facts  are  found  at  other  centres  of 
production  of  Treuton  oil  and  gas. 

Equally  satisfactory  testimony  as  to  the  all-im- 
fiortant  influence  of  structure  on  gas  and  oil  pro- 
duction is  supplied  by  the  facts  of  the  Berea  grit. 
This  remarkable  stratum,  the  first  persistent  sand- 
stone to  be  reacheil  in  ascending  the  geological 
scale  of  the  state,  has  a  lx>ld  outcrop  from  the 
Ohio  valley  to  Lake  Erie,  and  thence  eastwards 
toward  Pennsylvania.  Scores  of  quarries  are  lo- 
cated along  this  outcrop,  from  which  is  derived 
some  of  the  most  valuable  building-stone  of  the 
country.  The  stratum  dips  gently  dow-n  from  its 
outcrops  at  the  rale  of  from  fifteen  to  thirty  feet 
to  the  mile.  It  holds  its  contmuity  underneath 
the  whole  of  eastern  Ohio.  Its  area  in  this  state, 
therefore,  is  not  less  than  twenty  thousand  squaie 
miles.  Slight  rolls  traverse  it,  breaking  up  the 
monotony  of  its  descent.  These  rolls,  or  interrup- 
tions of  dip,  connect  themselves  at  once  with  gan 
and  oil  accumulation,  A  single  example,  and  the 
one  mmt  carefully  worked  out,  must  auiUce* 
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In  the  vicinity  of  Macksburg,  north  of  Marietta, 
the  light  south-eastward  dip  of  the  strata  is  found 
to  be  interrupted,  and  for  nearly  a  mile  a  terrace- 
like structure  prevails.  This  is  masked,  it  is  true, 
by  the  immense  erosion  which  the  country  has 
suffered,,  and  only  comes  into  view  when  the  best- 
known  elements  of  the  exposed  section  as  coal- 
seams  are  followed  by  means  of  the  level.  All  of 
the  strata  ever  reached  by  the  drill,  as  well  as  all 
that  are  above  the  surface,  are  equally  affected  by 
this  structural  irregularity. 

But  this  terrace  is  an  oil-field,  and  has  been  for 
twenty  years.  Oil  was  first  found  here  in  shallow 
wells,  from  two  hundred  to  three  hundred  feet 
deep  in  the  upper  Mahoning  sandstone.  But  ad- 
venturous drillers,  one  after  another,  struck  new 
sources  of  oil.  A  second  oil-sand,  and  a  third,  were 
discovered  at  five  hundred  and  seven  hundred  feet 
respectively.  Finally  the  drill  was  sank  deeper 
still,  until,  at  thirteen  hundred  feet,  the  Berea  grit 
was  found,  holding  a  stock  of  oil  large  enough  to 
make  the  Macksburg  field  for  the  first  time  a  fac- 
tor in  the  general  market.  It  has  produced  as 
many  as  three  thousand  barrels  per  day  since  then, 
and  is  now  yielding  twenty-five  hundred  barrels 
per  day. 

But  the  shallow  and  the  deep  productive  wells 
are  alike  definitely  limited  to  the  terrace  that  has 
been  described.  In  other  words,  four  oil-sand- 
stones become  productive  in  the  same  area  when 
the  structure  is  found  favorable.  That  they  do 
not  communicate  with  each  other  is  evident  from 
the  fact  that  the  oils  which  they  severally  contain 
differ  from  each  other  in  gravity,  in  color,  and  in 
chemical  constitution. 

The  depth  of  the  Be  red  grit  below  sea-level  in 
the  terrace  is  Tio  feet.  Of  twenty-four  wells,  oc- 
cupying four  square  miles  in  this  field,  sixteen 
reach  the  Berea  between  733  and  73T  feet,  and  six 
are  found  by  their  records  to  he  exactly  735  feet. 

On  the  north-western  margin  of  the  terrace,  at 
elevations  of  728,  720,  713,  and  704  feet,  gas  is 
found,  but  no  oil.  After  many  hundred  wells  have 
l)een  drilled  on  all  sides,  the  terrace  which  has 
been  revealed  by  the  engineer's  level  is  alone  found 
productive. 

The  grain  of  the  sandstone  is  in  every  way  as 
promisinj^,  and  its  thickness  as  great,  outside  of 
the  field  as  within  it ;  and  the  sections  both  above 
and  a  thousand  feet  below  the  Berea  grit  appear 
identical  in  productive  and  in  barren  territory 
alike.  It  is  hard  to  resist  the  conclusion  that  the 
Macksburg  oil- field  is  dependent  upon  the  struc- 
tural irregularity  here  described,  the  other  ele- 
ments, of  course,  l)eing  presupposed. 

May  not  a  like  explanation  be  applied  to  the  oil 
and  gas  fields  of  Pennsylvania  and  New  York  as 


well  ?  Is  it  not  possible  that  their  productive  areas 
are  also  dependent  on  structural  disturbance,  slight 
though  it  may  be?  These  areas  have  been  some- 
times explained  as  resulting  mainly  from  the 
coarseness  of  grain  of  the  oil-sands.  Lentictilsr 
deposits  of  gravel  have  been  suggested,  arranged 
in  north-east  and  south-west  lines  for  the  several 
petroliferous  horizons.  It  is  bard  to  see  how  anf 
one  of  thede  long  tongues  of  gravel  could  be  ac- 
counted for,  laid  down  so  far  from  the  ihxxK  of 
the  sea  in  which  it  was  deposited.  It  is  mach 
harder  to  understand  how,  as  the  geological  ages 
went  by,  one  after  another  of  these  peculiar  de- 
posits should  be  laid  down  on  these  self-same  lines. 
It  is  certainly  much  easier  to  conceive  of  the  oil- 
sands  as  wide-spread  sheets  of  sand  and  gravel, 
that  become  the  reservoirs  of  oil  and  gas  when 
lifted  into  elementary  folds.  This  is  certainly  true 
of  the  Berea  grit  in  Ohio,  and  this  great  stratum, 
it  is  now  definitely  settled,  constitutes  one  of  the 
main  oil-sands  of  Pennsylvania.  Under  this  view, 
the  arrangement  of  the  several  oil-fields  in  north- 
east and  south-west  lines  becomes  easily  intelli- 
gible. These  oil-fields  are  simply  conforming  to, 
as  they  are  determined  by,  the  main  structure- 
lines  of  western  Pennsylvania. 

Edwabd  Ortos. 


THE   HEALTH   OF    NEW    YORK   DUUJSO 
MAY. 

The  jwpiilation  of  the  city  of  Xew  York  on 
May  1  was  estimateil  at  1,432,0^4.  Assuming  the 
normal  increase  to  be  799  each  week,  there  wouhi 
be,  June  1,  a  population  of  about  1,435,290.  Of 
this  number.  2,759  died  during  the  month  of  M:iy, 
a  mortality  less  by  206  than  occurred  during  the 
prece<liug  month.  Of  children  under  five  years 
of  age,  there  was  a  saving  of  110  lives  a<  com- 
pared with  April.  The  greatest  mortality  fruin 
all  causes  which  occurred  during  any  one  day  was 
on  the  20th,  when  107  persons  died.  Of  this  num- 
ber, 24  were  children  under  one  year  of  age,  29 
under  two  years,  and  34  under  five  yeai-s.  Om- 
sumption  caused  more  deaths  on  that  day,  as  in- 
deed it  usually  does  on  most  days  of  the  year, 
than  any  other  single  disease,  its  victims  l>eing 
24.  The  deaths  during  the  month  from  diarrhoeal 
diseases  were  73,  an  increase  of  16  over  the  month 
of  April.  Diphtheria  also  caused  a  considerate 
increase,  its  deaths  being  165  against  124.  Scarlet- 
fever  maintained  the  same  position  aniimg  the 
mort<ality-f actors  which  it  had  occupied  for  the 
two  i>receding  months  :  the  deaths  from  this  dis- 
ease in  March  were  42  ;  in  April,  49  ;  and  in  May, 
44. 

It  will  be  remembered  that  while  rain  fell  on 
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but  few  days  io  tbe  month  of  April,  only  sev«n, 
yet  the  aggregate  rainfall  was  about  the  average 
for  the  same  month  in  preceding  years.  May  was 
in  all  respects  a  month  of  showers :  on  fourteen  of 
its  days  rain  fell  to  a  greater  or  less  amount ;  and 
the  total  for  the  month  was  5.40  inches.  During 
the  same  month  in  1885,  although  some  rain  fell 
on  thirteen  days  of  the  thirty-one,  but  one  less 
day  than  this  year,  yet  the  total  rainfall  for  the 
month  was  but  1.86  inches.  As  will  be  seen  by 
the  chart,  the  greater  part  of  the  rain  this  year 
fell  on  the  8th  and  13th  insts.  An  examination  of 
the  records  for  the  past  seventeen  years  fails  to 
show  such  a  rainfall  during  May,  the  nearest  ap- 
proach being  in  the  year  1882,  when  4.20  inches 
fell.  If,  however,  we  continue  our  search  still 
further  back,  we  shall  find  a  number  of  years  in 
which  this  rainfall  is  surpassed,  and  in  one  year, 
1846,  nearly  doubled,  it  being  then  10.25  inches. 
The  highest  point  reached  by  the  thermometer  was 
86°  F.,  on  the  23d  inst.,  at  5  p.m.  On  the  preced- 
ing day  the  mercury  rose  to  84°  F.  at  4  p.m.,  and 
on  the  30th  it  reaqbed  85°  F.  at  the  same  hour  of 
the  day. 


A  NEW  EXPEDITION  TO  ALASKA. 

The  New  York  Times  has  sent  an  exploring 
exx)edition  to  Alaska,  the  object  of  which  is  to 
explore  the  St.  Elias  range  of  mountains  and  the 
country  between  them  and  the  sea,  while  an 
attempt  will  be  made  to  ascend  Mount  St.  Elias 
itself.  The  exi)edition  is  led  by  Lieut.  Frederick 
Schwatka,  who  has  already  won  deserved  renown 
in  arctic  travel  and  research.  In  1879  he  led  an 
expedition  over  the  route  of  Sir  John  Franklin's 
party,  and  brought  to  the  world  its  fullest  and 
final  knowledge  of  the  fate  of  the  Erebus  and  Ter- 
ror. Again,  in  1883,  he  explored  from  its  source 
to  its  mouth  Alaska's  great  river,  the  Yukon. 
It  was  in  returning  from  this  trip  that  Lieutenant 
Schwatka  conceived  the  desire  to  visit  the  moun- 
tainous and  forbidding  southern  coast  of  Alaska, 
and  tell  the  world  something  of  its  Indian  races, 
of  it«  forests,  its  soil,  and  its  glaciers.  The  Times 
has  given  him  an  opportunity  to  undertake  this 
voyage  of  discovery  and  description,  and  it  hopes 
in  due  time  to  lay  before  the  public  such  additions 
to  the  world's  present  slight  knowledge  of  this 
region  as  will  amply  justify  the  effort  and  the 
expense  involved. 

Lieutenant  Schwatka  himself  has  an  article  in 
a  recent  number  of  the  Times,  in  which  he  says  :  — 

**  The  New  York  Times  Alaskan  ex])loriiig  ex- 
pedition, which  sailed  on  the  Alaskan  steamer 
Ancon  from  Port  Townsend,  Washington  Terri- 
tory, June  14,  has  for  its  object  the  exploration  of 


the    almost    wholly    unknown    St.   Elias  Alpi, 
stretching  for  nearly  800  miles  from  the  upper 
part  of  that  picturesque  lane  of  water  called  *fte 
inland  passage  to  Alaska  *  to  Mount  St  Ellas,  the 
highest  peak  of  the  North  American  coDtiseot, 
and  which  throws  its  name  over  the  whole  range, 
and  even  beyond.     The  expedition,  therefore,  wSD 
have  to  do  with  mountain-climbing  ;  and  shoold 
opportunity  present,  which  is  very  likely,  attempt! 
will  be  made  to  ascend,  in  whole  or  in  part,  wm 
of  the  numerous  peaks  that  project  from  that 
high  range.     Although,  strictly  speaking,  this  is 
not  its  main  object,  still  it  would  be  considered  no 
small  victory  to  crown  the  king  of  the  American 
continent,  Mount  St.  Elias.  with   shoe-leatber  of 
American  make,  and,  but  a  little  way  behind  this, 
to  reach  the  summits  of  any  of  the  others,— 
Crillon,    Fairweather,    La    Perouse,   Vancoaver, 
Lituya,  d'Agelet,  — all  higher  than  any  peak  short 
of  the  Rocky  Mountain  range.     Should  the  top 
of  the  main  range  be  gained,  at  8,000  to  10,000 
feet  above  sea-level,  it  is  hoped  —  and  the  proba- 
bilities are  great  —  that  a  bird's-eye  view  in  the 
interior  will  compensate  for  all  the  trouble  taken, 
and  especially  if  this  be  done  at  several  points 
along  the  main  ridge.     Bad   weather,  of  caarse, 
could  defeat  much  of  this  part  of  the  plan,  but 
during  the  summer  months  this  is  not  very  likely. 
The  interior  slopes  may  be  descended  if  the  pros- 
pect is  at  all  flattering  for  important  research  and 
discovery  of  any  kind  ;  for  toward  the  interior 
absolutely    nothing  is    known    of  the    country. 
Prof.  William  Libbey,  jun.,  professor  of  physical 
geography  in  Princeton  college,  will  have  charge 
of  the  scientific  work,  and  especially  the  hy|)8oraet- 
rical  and  topogi-aphical  i>art  of  it.     He  has  l^een 
identified  with  considerable  practical  Alpine  work 
in  the  past,  lK)th  in  our  own  and  other  countries. 
The  well  known  hypsometrical  and  other  scien- 
tific tables  compiled  by  the  late  celebrated  Pro- 
fessor Guyot  (to  whose  chair  at  Princeton  Profes- 
sor Libbey  succeeded  on  the  former's  death),  and 
published  by  the  Smithsonian  institution  at  Wash- 
ington, were    recently    revise<l    under   Professor 
Libbey's   care,   and   brought   up  to   the   require- 
ments of  scientific  advancement  in  tliat  line  since 
Professor  Guyot's  death.     Many  of  the  hypsomet- 
rical and  other  scientific  instruments  taken  were 
once  those  of  that  celebrated  geographer." 

Of  the  scientific  aims  and  prospects  of  the 
expedition,  Lieutenant  Schwatka  writes  as  fol- 
lows :  — 

"The  glacier  system  of  the  Mount  St.  Elias 
Alps  is  undoubtedh'  the  most  extensive  south  of 
the  arctic  regions  themselves.  Just  how  extended 
it  is  cannot  be  told  until  further  exploration  gives 
more  data.    It  will  probably  be  many  years  before 
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1 11  ia  well  outlined,  as  no  one  exptomtion  could  eo- 
I  eewnywiae  the  whole  of  it.  One  bay  alone  lia«  souie 
six  nr  seven  glaciers  coming  down  from  the  atjuth* 
em  Hjmrd  of  these  Alaskan  Alps  just  off  the  sum- 
mit* of  Jlounts  Fair  weather  and  Crillon,  which, 
dij>pifj|<  into  the  sea,  snap  off  into  icebergs  that 
float  a  war  nearly  as  higli  as  the  masts  of  the  ex- 
cun?ion  steamers  that  visit  this  bay  —  calleil 
Glaei^^r  Bay^ — ^  monthly  during  the  spring  and 
Biunmer,  From  Glacier  Bay  northward  to  Ijeyond 
ley  Bay  fjiist  seaward  from  IHount  St,  Elian)  there 
can  be  8*>i>n  these  huge  rivers  of  solid  ice  cominiif 
down  to  the  sea  :  one,  Le  Grand  Plateau,  so  named 
l»y  Lfi  Perou&e^  its  diseovereri  being  probably  the 
larReet  one  of  the  immense  group  covering  bo 
widt-  a  territory.  It  is  quite  evident,  if  the  ex- 
jiedition  accomplL^hea  any  thing,  that  no  small 
fihjire  of  it  will  Yte  in  tlm  particular  Held  of  re* 
eeiirch. 

»•  Between  the  St.  Elias  Alps  and  the  sea  — the 
.  Pacific  Ocean  —  is  a  narrow  strip  of  flat  lands 
ere  the  Indians  live,  and  which^  from  the 
an.  seems  to  be  heavily  wooded.  It  is  i>i  oix^itnl 
"to  find  out  the  status  of  this  timber  anri  that  on 
ihe  fijothillft  of  the  AliM,  as  far  as  it  is  iH>i*sible 
without  siiending  too  much  time  upou  it.  If  fine 
_|ore?its>  of  merchantable  timljer  are  found »  which 
|»ot  at  all  unlikely,  it  is  known  that  there  are 
i  liarbors  here  winch  %vill  make  it  tjuiie  accessi* 
Lie,  and  give  value  to  the  discovery.  If  any  tiling 
neikr  as  valuable  as  the  present  yellow  cedar  forests 
of  the  shores  of  the  inland  passage  of  Ahvska  can  lie 
found,  the  expedition  will  lie  a  double  success 
from  thi.^  very  fact. 

*•  In  the  way  of  precious  minerals  there  is  the 
t]«tial  ftr»>spect  of  seeing  them  ;  and  while  the 
aeaivh  for  them  is  probably  the  last  on  the  list  of 
undertakings,  if  at  all,  the  party  wHJ  not  go  by 
any  motintaina  of  gold  or  silver  without  at  least, 
taking  a  photograph  of  them, 

**  It  is  hardly  to  bt^  hoped  that  the  country  is 
much  richer  in  ftirs  than  the  general  average  of 
the  Alaska  mainland ;  but,  should  it  fortunately 
prove  otherwise,  the  jmblic  shaU  know  of  it  in 
due  time. 

•*  Agritndtiu-ally  there  is  little  to  be  ex[>ected  in 
such  a  rf>ugh  Alpine  country  ;  but  if  the  low  flats 
known  to  exist  along  the  CAitLst  are  not  too  marshy, 
And  hsvp  fertile  si>il,  there  is  nothing  to  prevent 
tb«  cultivated   to   the   fullest   extent,  in 

i»'lt  it  would  be  doubly  valuable  by  there 

liifing  DO  other  agricultural  land.s  ne^ir  by. 

**Of  thi?  Indiana  living  here,  but  very  little  is 

kmiwn :  :ind  this  very  fact  is  somewhat  in  favor 

'''>i»>n»  as  among  these  little  known 

every  reason   to  supp*j^e  that  a 

iitigi»  jil  collection  can   be  made,  which 


will  not  only  shed  some  light  on  the  |>eople  thein- 
selves,  but  on  adjoining  trilje^  that  are  somew^hat 
six»ileil  for  ethnological  purposes  by  long  contact 
with  white  men  and  civiliJiation.'* 

The  exploring  party  is  well  supplied  with  arms 
and  ammunition,  as  well  as  with  fot>d :  and  the 
precise  course  to  l>e  pursued  by  them  is  left  large- 
ly to  the  discretion  of  the  commander.  When  the 
extiedition  will  return  depends  largely  on  its  suc- 
cess ;  for  Lieutenant  Schwatka  is  detemiinetl  not 
to  return  until  he  has  accomplishe*!  soniethiug 
worthy  of  the  exjjenditure  of  time  and  money. 
He  riopes,  however,  to  be  back  to  the  Ala;skan 
coast  by  September  of  the  present  year. 


ASTEONOMJCAL   \OTES. 

The  large  dome  for  the  Lick  obsenratory.  —  At 
the  meeting  of  the  Royal  astronomical  society  on 
May  14,  Mr.  Gnibb,  the  well-known  Dublin  instru- 
ment-maker, preiiented  a  motlel  of  an  equatorial 
mounting  and  dome  which  he  had  designed,  at  the 
request  of  the  Lick  trustees,  for  their  36-inch  ob- 
jective. The  main  idea  throughout  was  to  bring 
under  the  direct  control  of  the  observer  all  the 
requtred  motions  of  the  instrument  and  of  the 
dome,  so  as  to  give  him  as  little  physical  exertion 
as  possible.  To  effect  this  the  motive  power  was 
to  be  a  number  of  small  water-engines,  controlled 
by  an  electrical  apjiaratus  wbich  the  observer  could 
carry  about  with  him.  A  tap  on  one  key  will  turn 
the  dome  in  one  direction  ;  another  will  re^^er&e 
the  dome;  a  third  key  will  control  the  tele3CO{>e  in 
right  ascension,  and  another  in  declination  :  and  so 
on  ;  while  there  is  one  for  lighting  up  the  observa- 
tory ;  and  lastly,  in  order  that  the  observer  shall 
have  as  little  difficulty  as  possible  in  getting  into  a 
poeitiou  to  observe,  instead  of  clinibing  into  a  chair 
which  would  perhaps  require  to  be  '  wenty-five  feet 
high,  a  key  is  provided  which  will  make  the  whole 
floor  move  up  or  down.  During  the  discussion 
upon  this  ingenious  device,  Mr,  Common  quoted 
the  following  |)aragraph  from  Professor  Holden  in 
regard  to  the  prospects  of  completing  the  ot»serva- 
tory  :  "  We  hope  during  the  early  part  of  IHfil 
that  we  may  see  the  objective,  both  photographi- 
cally and  visually^  completely  flnished«  and  per- 
haps delivered  in  California.  Our  large  dome  will 
undoubtedly  be  finished  during  the  current  year  ; 
and  we  look  forward  to  commencing  serious  work 
with  the  whole  oljoervatory  during  the  year  1887, 
and  possibly  sooner.**  The  contracts  for  the  mount- 
ing and  dome,  if  any  have  yet  been  made  by  the 
Lick  trustees,  are  not  yet  public. 

Change  of  latitude.  —  Miss  Alice  Lamb,  assist- 
ant astronomer  at  the  Washburn  otjservatory,  has, 
iu  the  June  number  of  the  Sidereal  messenger ^  given 
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tbe  results  of  a  critical  examination  of  the  latitude 
observations  made  by  army  engineer  officers  at 
Willets  Point  diuing  the  year  1885.  These  obser- 
vations are  of  peculiar  interest  from  their  bearing 
upon  the  mooted  question  of  the  variability  of  ter- 
restrial latitudes ;  but  it  appears  that  the  sequence 
of  the  results  from  1880  to  1884,  which  seemed  to 
indicate  a  gradual  decrease  of  latitude,  is  inter- 
rupted by  the  result  for  1886,  which  is  practically 
the  same  as  that  for  1881.  The  conclusion  which 
Miss  Lamb  reached  from  a  similar  discussion  of 
previous  observations  {Science,  vi.  p.  118)  is  now 
further  confirmed.  The  evidence  seems  to  be 
rather  against  a  systematic  change  of  latitude  at 
Willets  Point,  though  the  results  for  future  years 
will  be  awaited  with  interest. 

Astronomical  activity.  —  In  looking  over  the 
reports  <jf  observatories  for  the  year  1885,  one  can- 
not but  be  impressed  with  the  increase  of  activity 
in  all  branches  of  observational  astronomy.  Green- 
wich has  ordered  a  28-inch  refractor  for  spectro- 
scopic work  ;  Struve  at  Pulkowa,  with  the  new  80- 
inch,  can  go  deeper  than  ever  into  the  star  depths 
for  faint  *  doubles  ; '  the  Vienna  27-inch,  in  the 
hands  of  Dr.  Vogel,  has  already  done  good  work 
in  astronomical  physics ;  and  Paris  has  taken  the 
front  rank  in  btellar  photography.  The  interest- 
ing: report  of  Admiral  Moucher,  the  director  of  the 
Paris  observatory,  now  before  us,  gives  especial 
prominence  to  this  comparatively  new  method  of 
research.  A  reproduction  of  a  photograph  of  the 
Pleiades,  taken  by  the  Henry  Brothers  with  an  ex- 
posure of  cue  hour,  has  suggested  a  comparison 
with  Wolfs  well-known  chart  of  that  group,  upon 
which  he  spent  three  years'  labor,  and  the  advan- 
tage of  photography  in  certain  directions  is  strongly 
brought  out.  Wolf's  chart  contains  671  stars,  the 
limit  being  the  13th  magnitude  ;  while  the  photo- 
graph shows  no  le?s  than  1,421,  tlie  faintest  being 
of  about  the  16th  magnitude.  In  the  meridian 
service  over  sixteen  thousand  observations  have 
been  made  by  sixteen  different  observers ;  the 
instrument  devised  by  M.  Loewy,  the  equatorial 
coude,  has  been  brought  into  regular  use  for  ob- 
servations of  comets  and  minor  planets  ;  and  the 
time  service,  meteorological  department,  etc.,  are 
all  in  a  most  satisfactory  condition.  A  depart- 
ment of  the  observatory  which  we  should  like  to 
see  imitated  in  this  coimtry  is  the  *  Ecole  d'astro- 
nomie.'  in  which  courses  of  instruction  are  given 
by  such  members  of  the  observatory  staff  as  Loewy, 
Tisserand,  Gaillot,  and  Perigaud.  The  students  are 
given  employment  in  the  computing  bureau,  and, 
after  sufficient  instruction,  they  take  part  in  the 
observations  with  the  meridian  instruments.  Tlie 
schools  of  astronomy  in  tliis  countrj*  are  not  very 
thriving  adjuncts  of  our  colleges. 


NOTES  AND  NEWS. 


The  following  appropriations  are  recom- 
mended by  the  committee  on  appropriations  for 
the  various  scientific  departments  of  the  govenh 
ment  for  the  fiscal  year  ending  June  90,  1887 :  — 
coast  survey,  $407,246,  being  $146,250  less  tban 
was  appropriated  the  past  year ;  the  numba  of 
field  officers  is  reduced  from  64  to  48 ;  office  force, 
from  108  to  91 :  geological  survey,  $467,700,  the 
same  amount  as  was  appropriated  last  year :  signal 
service,  $799,403,  being  $64,587  less  than  was  ap- 
propriated last  year  :  national  museum,  $157,500, 
$19,000  more  than  was  appropriated  last  year: 
Smithsonian  institution  —  international  exchange, 
$10,000;  North  American  ethnology,  $40,000; 
being  the  same  amounts  as  were  appropriated  last 
year  :  fish  commission,  $220,040,  being  $40  more 
than  was  appropriated  last  year. 

—  The  final  excursion  of  the  geological  class  of 
the  Academy  of  natural  sciences  of  Philadelphia, 
extending  over  a  period  of  about  ten  days,  and 
beginning  with  the  first  week  in  July,  will  be 
directed  to  Nantucket  and  Martha's  Vineyard.  It 
is  proposed  to  investigate  the  physical  (geologkal 
and  paleontological)  features  of  the  islands,  and 
tlie  recent  fauna  of  the  coast.  The  total  expense, 
including  the  academy  admission-fee  of  seven  dol- 
lars, will  not  exceed  thirty-five  dollars. 

—  About  twenty -five  thousand  deaths  from 
typhoid-fever  occur  in  this  country  annually,  says 
the  Medical  record,  and  this  represents  fully  one 
hundred  and  fifty  thousand  cases  of  the  disease. 
Statistics  show  that  there  is  no  disease  so  easily 
preventable  as  this  ;  and  it  is  safe  to  say  that  fully 
one-half  of  this  mortality  might  be  saved  by  gre<iter 
cleanliness  and  more  attention  to  sewage. 

—  A  new  monthly  magazine  devoted  to  the  now 
popular  art  of  photography  has  just  api>earevl  in 
England  under  the  appropriate  title  of  the  Camera. 
Mr.  R.  A.  Proctor  supplies  an  interesting  i>a])fr 
on  photography  and  astronomy,  with  illustrations 
of  some  of  the  recent  results  of  observations  ;  Dr. 
Lindsay  Johnson  and  Mr.  T.  C.  Hepworth  also 
contribute  useful  articles  ;  and  a  descriptive  ac- 
count of  the  amateiu*  photographic  exhil)ition  in 
Bond  Sti-eet,  with  reproductions  of  some  uf  the 
principal  examples,  is  carefully  written. 

—  Letters  from  Colonel  Lockhart's  mission, 
dated  May  9,  have  reached  India.  The  party  were 
then  near-  Gumbaz,  on  the  northern  slopes  of  the 
Hindoo-Koosh.  They  had  gone  northward  from 
Gilghit,  through  Hunza,  and  would  work  along 
the  Hindoo-Koosh,  and  enter  Kafristan  from  the 
north. 

—  Dr.  Julius  Stockhardt,  the  well-known  agri- 
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tural  chemist,  cli«i  at  Tliarandt,  in  Saxony,  on 
[the  Ist  of  Jtinef  in  his  seventy -seventh  year* 

—  The  Athenaeum  of  June  12  sUites  that  arrange- 
nientft  are  Ijt'ing  tnaile  for  hoMi ng  nn  international 
congreiis  for  tlisctiseinK  papers  uf K>n  climatology, 
minfral  and  thermal  t^prings,  and  alHed  subjects 

I  at  Biarritz,  under  the  preaidency  of  Dr.  Dunind 
Fardel,  the  first  week  in  October,  to  be  followed 
by  A  three^weeks'  tour  to  the  principal  watering- 
|ilitresi  of  southern  France^ 

—  The  Athenaenm  clironicles  tlie  appearance  of 
ew  Italian  journal  of  zor)lnjy^,  entitled  BolUtmo 

\  nut  mi  fti  tootogia  crl  atiotomia  comparaia  flrlla 

'  1?  fit* iveri<ittt  i/i  Torino.  At  Jena  an  Anafonihcher 

afizeiger,  under  the  editorship  of  Prof.  Iv»  Barde- 

Irbeo,.  is  announced  to  begin  its  existence  this 

luonth. 

—  The  fc Holding  is  a  lift  of  the  publications  of 
the  geological  survey  now  in  the  baed«  of  the 
public  printer:  — Sixth  annual  report  of  the  direc- 
tor :  Monographs  —  Lam  ell  i  branchial  a  of  New  Jer- 
sey, by  Whittietd  ;  Dinocerata,  by  Marsh  ;  Geologic 
history  of  Like  Lahontan.  by  Ruseell ;  Geol«gy  and 
mining  industry  of  Lead\  ille»  by  Emmons;  Geology 
of  the  Eureka  district,  by  Hague  ;  LakeBonneville^ 
by  GiRtert ;  btegosauria,  by  Marsh  :  BulletinB  — 
Work  done  in  the  division  of  chemistry  and  phys- 
ics., 1^^4-85,  by  Clarke :  Gabbros  and  associated 
hornblende  rocks,  by  George  H. Williams  ;  Fresh- 
water inviTtebrates  of  N,  A,  Jurassic,  by  ( ',  A, 
White;  rarubfian  faunas  of  2*5,  A,,  by  Waicott ; 
F'  '  "-,  by  Ht*udder :  Mineral  springs  of  the 
Ci  si*  byPeale  ;  Geology  of  northern  Cati- 
foniia,  by  Diller  i  Relation  of  the  Laramie  mollus- 
cin  f»*unn  to  succeeding  fresh -water  eocene,  by 
White;  Physical  properties  of  carburet?,  by  Haras 
and  ^^trouhal :  Subsidence  of  small  particles  of  in- 
aolubte  $r»Iid  in  liqaid,  by  Barus :  A  geologic  map 
of  the  United  States, 

—  Howard  Ay  ere  has  been  apjioiDted  as  an  in- 
licfor  in  zc»6Cogy  at  Harvard  college. 

■^  Under  the  patronage  of  the  Gnind  Duke  of 
BluleD«  and  with  the  concurrence  of  the  grand 
dti*  V  mment,  the  Industrial  SKK^iety  of  Karls- 
riii  the  Journal  of  the  Society   of    arts, 

hntk  or,^uuized  an  international  exhibition  of  the 
UiitnTTaJ  nrts  and  domestic  economy,  to  remain 
ofi  Vug.  15  to  Sept,  15,  18H6.     The  princi- 

|jo  J  the  exhibition  is  to  make  known  the 

U-  /  and  apiwmdus  suitable  for  smallin- 

,1    ut   noimhirize  their  nee;    so  that 
md  machine  tools  will 

raniB  and 


the  vine,  and  for  destroying  insects  that  infest  it, 
says  the  Journal  of  the  Society  of  arts,  was  held 
last  month  at  Conegliano,  The  exhibiters.  who 
were  not  limited  to  Italians,  were  197  in  number ; 
and  of  the  524  ditlerent  machines,  appaiatus,  and 
implements  shown,  450  were  ccpnnected  with  af»- 
plication  of  milk  of  lime,  tiie  most  effectual 
remedy  for  the  disease  called  j>eronosi;H>ra,  the 
proportion  being  from  y  to  10  of  slaked  lime  to 
too  of  water.  The  exi^jriments,  made  before  a 
jury  composed  of  the  mi»st  eminent  viticult mists 
and  scientific  men.  which  lasted  five  dayis,  will  lie 
described  in  a  report  to  the  minister  of  agricultme, 
and  will  contain  a  variety  of  useful  infoi*matiou 
and  plates,  Tlu-ee  gold  medals,  tliree  silver  with 
money  prize  of  150  francs,  seven  silver  ones,  and 
four  bronze  ones,  were  awarded,  and,  besides 
thescj  three  special  premiums  were  given  by  the 
local  agiicultural  committee. 

—  The  folloiving  changes  have  l)een  made  in  tlie 
const  survey  service  since  our  last  issue  ;  AsaiFt- 
aut  Greslmm  Bradford  has  l>een  onleretl  to  Sandy 
Hook  to  make  an  examination  for  the  loc-aiion  o( 
a  j>ermanent  self-registering  tide-gauge ;  Lieut.  F. 
S-  Carter  has  l>een  ordered  to  Baltimore  ro  relieve 
Lieut.  G,  H,  Peters  of  the  command  of  tbe  Arago, 
which  has  been  orderc^d  to  New  York  ;  Ensign  A. 
W.  Dodd  has  been  detached  from  the  schooner 
Bache.  and  orderetl  to  the  Drift ;  Asi^istant  J,  B. 
\Vi*ir  has  been  order e<l  to  duty  at  the  h*>ine  otlice. 
The  r41owing  parties  engaged  in  state  wi»rk  have 
l>een  recalled  I,  owing  to  the  failure,  on  the  part  of 
congress,  to  appropriate  money  for  the  continuance 
of  this  field-work  ;  Prof.  H.  L,  Baiiiard,  Cbam- 
ber^burg,  Penn,  ;  Prof.  A.  H.  Buchanan,  Lebanon, 
Tenn, ;  Prof.  J,  E.  Davies,  Madison.  Wis. ;  L.  A, 
Bowser,  New  Brunswick,  N.  J.  ;  Assistants  E.  F, 
Dick  ins  and  J.  S.  Lawson,  Anaheim,  CaL  ;  J.  L, 
Camiibell,  Craw-fordsville,  Ind.  ;  Prof.  Munstield 
Merriman,  Bethlehem,  Penn. 

—  The  following  charts  will  shortly  be  issued 
by  the  coast  survey:  Cape  Flattery  let  Dixon's 
Entrance,  and  from  latter  point  to  Cape  St.  Elias ; 
Head  IDu-ljor  Island  to  Petit  Manan.  coast  of 
Maine  ;  ley  Bay  to  Semidi  Islands,  Alaska :  topo- 
graphical sheets  of  New  York  and  Jersey  City 
water-front  from  Battery  to  Oyth  Street,  North 
River. 

—  Mr,  A.  Schuster  has  recently  jaiblished  iPhtL 
mag,,  April,  IHHO)  an  analysis  of  certain  ol^serva- 
tinns  on  the  daily  variations  in  earth-magnetism 
whicli  indicate  definitely  that  the  cause  of  the  dis- 
turbances lies  wholly*  without  the  earth. 

—  According  to  Prt:>fes8or  Heim,  says  Ciel  et 
ferre,  the  U>tal  number  «»f  glaciers  in  the  Alps  is 

155,  of  which  249  have  a  length  greater  than 
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four  miles  and  a  half  (7,500  metres).  They  are  dis- 
tributed as  follows  :  in  France,  144 ;  Italy,  78  ; 
Switzerland,  471  ;  Austria,  462.  Their  total  super- 
ficial area  is  between  five  hundred  and  a  thousand 
square  miles.  The  longest  is  the  Aletsch  glacier 
in  Austria,  measuring  over  nine  miles. 

—  Dr.  Freire  of  Rio  de  Janeiro,  in  a  letter  to  the 
Louisiana  state  board  of  health,  thus  speaks  of 
the  results  of  his  inoculation  for  yellow-fever :  **  I 
have  performed  over  seven  thousand  inoculations 
with  full  success.  The  immunity  was  almost  ab- 
solute, notwithstanding  the  intensity  of  the  epi- 
demic this  year.  More  than  three  thousand  per- 
sons who  were  not  inoculated  died  of  yellow- fever ; 
while  among  the  seven  thousand  inoculated,  in- 
habiting the  same  infected  localities,  subject  to 
the  same  morbid  conditions,  but  seven  or  eight 
individuals,  whose  disease  was  diagnosed  as  yel- 
low-fever, died." 

—  During  the  year  1885  there  were  246  earth- 
quaked,  according  to  the  statistics  of  C.  Detaille, 
as  given  in  the  June  number  of  Astronomic.  The 
largest  number  of  these,  49,  occurred  in  January  ; 
the  smallest,  11,  in  October.  For  the  other 
months  the  numbers  are  as  follows  :  February, 
18 ;  March,  15  ;  April,  19 ;  May,  14  ;  June,  29 ; 
July,  23  ;  August,  18 ;  September,  16  ;  November, 
16.  Only  6  are  given  for  North  America,  as  fol- 
lows :  Jan.  12,  Washington  ;  Jan.  18,  New  Hamp- 
shire. Carolina ;  Jan.  26,  California ;  Feb.  5, 
Virginia ;  Nov.  19,  California. 

—  A.  Raggi  has  published  some  observations  on 
the  intermittent  variation  in  sound-perception  in 
the  human  ear,  instances  of  which  are  probably 
familiar  to  many  |)orsons.  In  deep  stillness,  if 
one  listens  to  a  faintly  heard  sound,  like  that  of 
the  ticking  of  a  watch,  it  will  be  noticed  that  at 
irregular  intervals  the  tones  are  wholly  inaudible, 
while  at  other  times  they  are  distinctly  recognized. 
^Ir.  Raggi  ascertained,  by  experiments  on  differ- 
ent persons,  that  the  intervals  of  silence  usually 
varied  between  seven  and  twenty -two  seconds ; 
while  the  periods  of  sound-perception  were  be- 
tween seven  and  eleven  seconds  in  duration,  with 
a  maximum  of  fifteen.  He  also  found  that  the 
variation  was  not  due  to  extraneous  sounds,  nor 
to  the  blood-circulation  or  respiration,  and  con- 
cludes that  it  results  from  the  inability  to  keep 
the  attention  for  long  periods  at  a  sutficient  de- 
gree of  tension  for  the  perception  of  faint  sounds, 
or  possibly  to  a  variable  physiological  receptivity 
in  the  auditory  nerves. 

—  A  legacy  of  some  $75,000  has  been  left  to  the 
Jena  university  to  be  api)lied  in  zoological  research 
on  the  basis  of  Darwin's  evolution  the<:)ry.  The 
testator  is  Herr  Paul  von  Ritter  of  Basle,  who  be- 


lieves the  teaching  of  Darwin  to  be  the  gretM 
sign  of  progress  which  the  century  has  yet  giTcn. 

—  According  to  the  statistics  recently  pabliahed 
by  the  minister  of  agriculture  and  commerce,  it 
appears  that  the  quantity  of  olive-oil  {ffoduoed 
last  year,  in  the  various  provinces  throughout 
Italy,  was  52.34  per  cent  below  the  average  aontial 
yield,  which  is  calculated  at  8,405,500  hectolitns 
(74,921,000  gallons),  it  being  only  1.782,400  hecto- 
litres (39,212,800  gallons; ;  11  per  cent  of  this  total 
amount  was  of  superior  quality,  78  per  cent  good, 
and  16  per  cent  mediocre. 

—  The  Royal  academy  of  medicine  of  Belgium 
has  recently  offered  its  largest  prize  ((5,000)  for 
the  most  meritorious  work  or  paper  on  the  treat- 
ment of  diseases  of  the  nervous  centres,  espedaDj 
for  a  remedy  for  epilepsy.  The  great  need  of 
some  better  means  of  controlling  this  last  disesae 
induced  the  academy  to  offer  an  additional  prize 
of  $1,600  for  the  best  paper  on  that  subject.  The 
prizes  are  international,  and  will  be  awarded  in 
December,  1888. 

—  Late  deep-sea  explorations  in  the  Atlantic, 
carried  on  under  the  auspices  of  the  London  geo- 
graphical society,  have  shown  that  the  ocean- 
bottom  in  the  northern  region  is  formed  of  two 
valleys,  of  which  one,  in  width,  reach^  from  tbe 
tenth  degree  of  east  to  the  thirtieth  of  west  longi- 
tude, extending  to  the  equator,  at  a  depth  of  not 
less  than  thirteen  thousand  feet.  The  other  lieB 
between  the  thirtieth  and  fiftieth  degrees  of  west 
longitude.  Tlie  mountain  -  chain  separating  the 
two  valleys  extends  northwards  towards  Iceland, 
and  southward  to  the  Azores,  and  is  of  a  volcanic 
character  at  its  ends.  Its  greatest  brea<lth  is  a 
little  less  than  five  hundred  miles. 


LETTERS  TO  THE  EDITOR, 

»•♦  Corresipondents  are  requested  to  he  as  brief  as  fxtMibU.    TXt 
writer's  name  is  in  aJl  cases  required  as  proof  of  oood  faith. 

Is  the  ocean  surface  depressed? 

Do  barometric  observations  give  any  bint  regard- 
ing the  depression  of  the  sea  *  at  the  centre  of  the 
oceans ' ? 

If,  as  is  maintained,  there  be  a  depression  of  a 
thousand  metres,  the  barometer  should  show  about 
three  inches  and  a  half  more  pressure  at  the  centre 
of  the  oceans  than  at  what  we  ordinarily  call  sea- 
level. 

Were  there  any  barometric  observations  made  on 
the  islands  where  the  pendulum  was  swung  ?  or  do 
barometric  observations  made  on  any  of  the  oceanic 
islands  cast  any  light  on  this  subject  ?  I  have  no 
authorities  at  hand  to  consult,  or  would  not  ask  the 
question.  W.  B.  S. 

Candelaria.  Nev.,  May  25. 

The  notion  that  there  exist  in  the  sea-surface  of  the 
earth  elevations  and  depressions  amounting  to  sev- 
eral hundred   metres  has   recently  gained   a  much 
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ceptance  tfaan  our  knowledge  of  the  facte 

I  to  jostlfy. 
ng  the  continent B  to  b«  simply  so  mQch 
~  half  the  earth's  mean  density,  on  the  sor* 
iir  otherwise  closely  ceritrobanc  spheroid » 
ky  be  shown  tbat  intlivicltially  tbey  wi]]  draw 
ta-enrface  up  towards  their  centres  by  conuider- 
imotinte  (aboat  a  tbousand  metres  at  most), 
Ig  correspondini^  tboug-h  not  equal  depressions 
ite  those  centres ;  and  that  collectively  they 
rodoc©  a  wavy  aea-surface,  in  which  the  max* 
radial  distance  from  crest  to  hollow  is  at>out 
indred  metres.  The  theory,  and  the  equations 
iKDg  the  form  and  position  of  this  wavy 
De,  have  been  developed  by  Helmert  in  his  ex- 
it treatise  on  geodesy  ('  Die  mathematischen  und 
kaliscben  tbeorieen  der  hdberea  geod&sie'K 
which  the  above  6gures  have  been  taken.  If 
tipped  our  examination  of  the  question  at  this 
,  We  mii^bt  infer  the  reality  of  tbe  wavy  s^urface 
leicribed.  The  existence  of  such  assumed  con- 
\&y  however^  implies  a  proportionate  variation 
yuty  along  the  sea  surface  and  along  tbe  same 
^Bace  extended  through  the  conlinenta.  They 
^ppr  the  most  part,  produce  an  excess  of 
\f  over  the  continental  and  a  deficiency  over 
^a  areas.  But  this  conclusion  is  in  direct  con- 
?tiou  with  the  results  of  pendulum  experiments, 
issumptton,  therefore,  that  the  continents  are 
ficial  masssea,  unbalanced  in  tbeir  attractive 
s,  is,  OS  clearly  shown  by  Helmert^  inadequate, 
DUSt,  together  with  tbe  conclusions  based  there- 
B^ifie<l  or  rejected. 

»writers,  notably  Fischer  and  Listing,  have 
m  ihe  existence  of  a  highly  irreirular  sea-sur- 
by  a  still  more  unsound  process  than  that  in 
Kl  above  would  be  if  we  neglected  to  examine 
ndamental  assumption.  This  process,  in  brief, 
;s  in  atj  equation  a  term  of  the  same  order  as 
retained,  and  arrives  at  a  simple  relation  be- 
I  the  variation  of  gravity  and  tbe  radial  dis- 
from  the  actual  sea-surface  (or  geoid)  to  the 
spheroidal  surface.  Helmert  fitly  character- 
bis  relation  as  entirely  worthless  igatiz  weritos)^ 
it  faib  in  every  case  to  give  the  proper  sign 
the  increments  of  gravity  and  radial  distance 
o  the  combined  action  of  the  continents  are 
Unted  in  it. 

)M  desiring  to  examine  minutely  the  merits  of 
[Oettion  should  consult  the  above-named  treatise 
«]mert,  who  gives  a  critical  review*  of  the 
tte  works  of  Fischer,  Listing,  Bruns,  and 
B.  For  tbe  benefit  of  tbe  general  reader,  it 
\>e  stated,  that,  although  the  sea-Kurface  is  un- 
*edly  somewhat  irregular,  geodesy  and  geology 
aa  yet  furnished  no  adequate  evidence  of 
ilarities  amounting  to  more  than  ten  metres, 
ional  inforoiation,  of  which  it  must  be  ad- 
d  there  is  great  need,  may  disclose  the  existence 
rurface  having  hills  and  hollowH  separated  by 
berval  of  fifty  or  possibly  a  hundred  metres; 
TOgularities  of  any  greater  extent  appear  to  be 
improhiable. 

>  sugirestion  of  your  correspondent^  that  the 
|«ter  would  indicate  any  large  elevations  or 
MIODB  in  the  sea-surface,  is  not  well  grounded, 
iiiirfaces  of  equal  pressure  in  tbe  atmosphere 
approximate  to  parallebsm  with  the  sea-sur« 
however  irregular  it  may  be.  In  a  state  of 
^oDce  the   air-surface  in  contact  with   the  sea 


is  necesearily  a  surface  of  equal  pressure.  The 
barometer  would  therefore,  if  moved  from  one  point 
to  another  along  the  sea-surface^  register  only  such 
variations  in  pressure  aa  are  due  to  changes  of  tem- 
perature, winds,  etc.,  and  hence  afford  no  indication 
of  the  elevations  and  depressions  in  question,  if  they 
exist.  R,  S.  Woodward. 

WsAbingtoD,  D.C.,  June  17. 


Barometer  exposure. 

Mr.  Clay  ton  ^8  letter  concerning  the  influence  of 
wind  on  the  indication  of  the  barometer  broaches  a 
subject  of  great  importance  to  theoretic  and  practical 
meteorology,  and  I  trust  it  may  lead  to  the  execution 
of  the  experiments  essential  to  the  intelligent  treat- 
ment of  the  difficulty.  As  his  concluBions  are  called 
in  question  by  President  LeConte,  I  take  the  liberty 
of  rehearsinic  some  investigations  of  my  own  which 
tend  to  sustain  Mr.  Clayton^'s  conclusions. 

In  June,  1873,  an  elaborate  series  of  synchronous 
barometric  observations  were  made  by  the  signal 
office  at  four  stationi  on  the  summit  and  slope  of 
Mount  Washington.  lu  testing  a  special  method  of 
barometric  hypsometry,  I  had  occasion  to  discuss  these 
observations,  and  I  discovered  an  important  anomaly 
which  was  correlated  with  the  velocity  and  direc- 
tion of  the  wind.  Tbe  discussion  cannot  be  repeated 
here,  for  lack  of  space  ;  but  it  may  be  said  that  its 
method  and  material  were  such  as  to  leave  no  rea- 
sonable doubt  that  tbe  wind  was  the  disturbing  fac- 
tor, while  they  afforded  quantitative  results  far  more 
precise  than  can  be  reached  by  any  method  of  reduc- 
tion to  sea-level.  The  readf  r  who  cares  to  examine 
them  should  consult  the  '  Second  annual  report  of 
tbe  0.  S,  Ideological  survey,'  pp,  521-5M  and  562-565. 
One  of  the  specific  conclusions  was,  that  a  north- 
west wind  of  fifty  miles  per  h^ur,  by  drawing  air 
out  of  the  summit  observatory^  presumably  through 
the  chimney,  caused  the  mercury  in  the  barometer 
to  stand  .  13  of  an  inch  too  low  :  and  it  was  estimated 
that  a  wind-velcK^ity  of  a  hundred  miles  would  lower 
the  mercury  more  than  half  an  inch. 

I  think  Preeident  LeConte  is  mistaken  In  suppos- 
ing that  the  matter  could  be  simply  tested  by  com- 
paring the  indications  of  a  barometer  in  a  room  with 
those  of  a  barometer  out  of  docirs.  If  the  out-of- 
door  barometer  were  placed  on  the  windward  side  of 
a  building  or  other  obstruction,  and  close  to  it,  it 
would  be  immersed  in  compressed  air,  and  read  too 
high.  If  placed  under  the  lee  of  an  obstruction^  it 
would  be  surrounded  by  relatively  rarified  air,  and 
read  tfK>  low.  If  placed  in  a  position  un influenced 
by  obstructions,  tbe  locus  of  difficulty  would  he  trans^ 
f  erred  from  the  surround  in  sf  atmosphere  to  the 
instrum^f^t  itself,  for  the  air  chamber  above  the 
mercury  in  tbe  cistern  of  the  baromeler  would  itself 
be  influenced  by  the  wind  ao  as  to  receive  a  tension 
abttormaUy  bi^h  or  low.  These  statements,  baaed 
on  familiar  physical  laws,  are  not  individually  sua- 
ceptible  of  ready  verification,  because,  while  the  wind 
blows,  all  local  tensions  are  disturbed,  and  we  have 
no  standard  air  pressure  for  comparison.  I  have, 
however,  determined  experimentally  that  the  read- 
ing is  higher  in  front  of  an  obstruction  than  behind 
it.  A  difference  of  .15  of  an  inch  was  fouod  be- 
tween barometer- readings  on  opposite  sides  of  the 
apex  of  an  acute  mountain- peak. 

In  my  opinion,  the  proper  method  of  escaping  the 
difficulty  iSf  not  to  place  the  barometer  out  of  doors, 
where  observation  during  a  wind  is  itself  a   matter 
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of  difficulty,  hut  to  so  arrange  the  observatory  that 
the  influence  of  the  wind  shall  be  either  measured 
and  subtracted,  or  avoided  altogether.  Place  the 
barometer  in  an  air-tight  box,  mikde  partly  of  glass 
for  purposes  of  observation,  and  connect  this  box 
by  a  tube  with  an  opening  on  the  roof  so  adjusted 
that  it  shall  always  sustain  the  same  relation  to  the 
wind.  It  is  possible  that  a  form  of  opening  can  be 
devised  such  that  the  wind  will  neither  compress  nor 
dilate  the  air  within  the  box  ;  but,  if  this  cannot  be 
done,  it  is  certainly  possible,  by  a  proper  system  of 
experiments,  to  determine  for  a  g^ven  arrangement 
of  aperture  the  proper  correction  to  apply  to  the  ba- 
rometer-reading for  each  measured  velocity  of  wind. 
The  matter  should  receive  thorough  investigation. 

G.  K.  Gilbert. 
Washington.  June  19. 

I  infer  from  Prof.  John  LeConte*s  letter  in  your 
last  issue  {Science,  vol.  vii.  p.  550)  that  he  does  not 
feel  entirely  satisfied  with  the  explanation  I  have 
o£fered  of  the  sliflrht  fluctuations  of  the  barograph 
observed  at  Blue  Hill  during  high  winds.  He  says, 
**  The  observed  facts  are,  that  fluctuations  of  wind- 
velocity  corref»pond  with  fluctuations  of  air-pressure. 
In  some  cases  it  may  be  diflicult  to  decide  which  is 
cause,  and  which  is  effect."  In  this  case,  the  fact, 
as  state<i  in  my  last  letter,  that  I  cculd  produce  these 
fluctuations  at  will  by  merely  opening  and  closing  a 
hatchway  in  the  top  of  the  building,  seems  to  me  to 
prove  conclusively  that  the  wind  was  the  cause,  and 
the  change  in  the  pressure  the  effect.  In  regard  to 
his  8Ugf;e8tion  that  a  c<)m])ari8on  should  be  made 
between  a  barograph  inside  and  one  outside  of  the 
building,  I  think,  before  satisfactory  results  could  be 
obtained,  it  would  first  have  to  he  proven  that  the 
wind  in  blowing  across  the  top  of  the  barometer 
cistern,  or  at  right  angles  to  the  crevices  of  such 
cistern,  would  not  have  the  same  effect  of  lowering 
the  readini^s  of  the  barometer  outside  as  well  as 
inside  of  the  building. 

Mr.  E.  B.  Weston  of  Providence  has  informed  me 
that  he  has  noticed  during  hi^h  winds  small  oscilla- 
tions of  his  barograph,  similar  to  those  observed  at 
Blue  Hill,  and  has  prevented  them  by  opening  the 
windows,  so  as  to  jjive  a  free  draught  of  air.  I 
tried  the  same  at  Blue  Hill  durini?  a  late  high  wind, 
and  found  that  the  oticillations,  which  at  most  were 
sli(?ht,  were  reduced  by  it. 

In  regard  to  thi>se  large  differences  between  the 
observed  and  estimated  pressure  on  ?i[ount  Washing- 
ton, referred  to  in  my  last  as  collected  by  Professor 
Loomis.  it  is  probable,  that,  in  these  extreme  cases, 
other  causes  than  that  su^gesteil  by  me  become 
factors  in  the  result :  such,  for  instance,  as  a  lagging 
of  the  time  of  minimum  pressure  at  the  top  as  com- 
(>ared  with  the  base,  and  a  more  violent  cyclonic  cir- 
culation uf  the  wind  at  that  hei(;ht,  —  causes  which 
have  been  suggested  by  Professor  Lo«jmis  in  his  twen- 
tieth paper  {.-imor.  jovrn.  sf.,  v«>l.  xxviii.  July,  I^S4). 

H.  Helm  Clayton. 
Blue  Hill  meteor,  ohserr..  June  11>. 

A  most  extraordinary  structure. 

Referring  to  P.Z.S.  1S^S5.  p.  90S,  pi.  Ixi.  fig.  3,  h, 
where  my  amiable  younu:  friend  Dr.  Shufeldt  de- 
scribes and  figures  the  humerus  of  a  humming-bird  as 
*  a  most  extraordinary  structure,'  I  may  be  per- 
mitted to  suggest  that  some  of  the  alleged  *  eccen- 
tricities '  of  this  '  unique  '  bone  might  seem  less  if  he 


had  not  got  the  bone  turned  hind  part  het<ite  hj  mm 
of  thoee  strokea  of  genius  which  a  pronic  vkH. 
steeped  in  materiAlianiiy  is  slow  to  appredte. 


Smithionlan  Instttutlon. 
WaahlDgtoD,  Jane  15. 


Aspects  of  the  tconomic  diaoKSisiiitL 

I  have  just  read  Professor  Neweoixih'B  artidi 
{Science^  vii.  No.  176)  on  the  new  school  of  i^iMal 
economy.  It  seems  to  me  that  the  profes^cTr  acb 
for  too  much  in  the  way  of  results  from  the  atv 
school.  As  I  understand  it,  this  is  simply  m  qamtim 
of  methods.  The  new  school  professes  the  hisiasGy 
method,  as  opposed  to  the  dedtactive  method  of  Its 
so-called  orthodox  school  If  the  historical  mcChtd 
is  right,  the  results  eventually  arrived  at  will,  n^ 
must,  be  right.  Bat  to  stop  them  on  their  wmjr  m  s 
with  a  reviver,  and  demand  a  categorieal  f  taicam 
of  their  views  on  such  disputed  points  as  state  tsttr^ 
ference  before  they  are  allowed  to  finish 
journey,  is  certainly  unwarranted. 

^liatever  results  the  new  school  may  reaeh,  it ! 
tolerably    certain    that   they    will    elimiaate   frea' 
the  books  that  monster  of  imagination  ttue  ' 
man,'  and  that  other  ehimfura  hombans  in 
the  hypothetical  '  consumer,'  who  dnc^   octhio^  is] 
this  world  but  eat. 

When  they  shall  have  rebuilt  the  scieti<>e  o& 
new  foundation,  it  will  be  soon   enoagh   to 
from  them  an  account  of  their  T-iews  oti 
tions  as  Professor  Newcomb  propounds. 

Wm.  a,  l2fomA&' 
838  S.  16th  St.,  Phllmdelphfa,  June  18. 


Distribution  of  colon  in  the  animal  Idit^dom. 

In  the  notice  of  Camerano's  '  DistribntJoti  oi  i 
in  the  animal  kingdom '  {Science,  vii.  p.  ^7}  1 1 
the  astonishing  statement  that  green  '  never  occets 
among  moUusks.'  On  the  contrary,  it  t^  otke  of  i^ 
most  common  colors  of  mollusks,  especially  anroqg 
fresh- water  species.  Examples  will  oceuf  to  t^ 
most  superficial  observer  in  the  generm  AjkodOBta, 
Unio,  Campeloma,  Anculotus,  etc.  Amoog  la^- 
shells  the  arboreal  helices  of  tropical  conntrieB  are 
noted  for  their  magnificent  greens.  Among  mariae 
shells,  it  is  notable  in  many  species  of  MyiiltiA,  Ma- 
diola,  Tellina,  Prasina,  etc.,  among  pelecyp>ls  ;  Xefi> 
tina,  Chlorostoma.  Turbo  (where  tne  caleare'jrtis  op«^ 
culum,  also,  is  often  stained  with  green),  Hammea, 
and  many  other  gastropods ;  not  to  speak  of  tht 
nudibranchs,  which  frequently  exhibit  di^^rpot 
shades  of  green.  The  rarest  color  among  moJIuski 
is  pure  blue  (as  disting^shed  from  the  rath^^r  eota* 
raon  bluish  violet),  but  even  this  color  is  fo^nd  of 
great  brilliancy  in  some  cases.  The  as^^rtioti  ob- 
jected to  is  one' more  bit  of  evidence  to  th?  geitersl 
neglect  among  biologists,  otherwise  well  equipped,  to 
gain  any  general  knowledge  of  the  SloUnsea,  except 
that  supposed  to  be  afforded  by  theoretical  vi^^iri 
taken  from  out  worn  text-books.  There  are  pet-ba|it 
a  dozen  first-class  general  conchologists  in  the  worlds 
none  of  whom  are  young.  The  prospect  now  m  that 
the  next  freneration  will  not  have  any.  Tlie  reasoai 
seem  to  be,  among  others,  the  shocking  state  intr 
which  amateurs  and  superfiicial  stodents  luire  brotuK 
the  nomenclatnre.  and  the  fact  that  the  sciennP 
training  to  he  had  in  oar  best  colleges  leads  in  alP 
gether  different  directions.  Wm.  H.  SIau- 
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THE  PHYSICAL  LABORATORY  IN  MODERN 
EDUCATION' 

I^KoM  the  moment  we  are  born  into  this  world, 
tlowu  to  the  driv  when  we  leave  it,  we  are  called 
upon  every  moment  to  exercise  our  jmJ^^ent  with 
reapeet  to  matters  pertaining  In  our  welfare. 
While  nature  has  supplied  ua  witli  instincts  which 
take  the  place  of  reajson  in  our  infancy,  and  which 
form  the  baaiR  of  action  in  very  many  persons 
through  life,  yet  more  and  more  as  the  world 
progreBfteis,  and  as  we  depart  from  the  age  of 
childhood,  we  are  forced  to  discriminate  between 
right  and  wrong,  betwei^-n  truth  and  falsi*hood. 
No  longer  can  we  shelter  ourselves  behind  those 
in  autljority  over  us,  but  we  must  come  to  the 
front,  and  each  one  decide  for  himself  what  to 
belie\e  and  how  to  act  in  the  daily  routine  and 
the  emergencies  of  life.  This  is  not  given  to  us 
lus  a  cluty  wJiich  we  can  neglect,  if  we  please,  hut 
it  is  that  which  every  man  or  woman,  consciously 
or  unconsciously,  must  go  through  with. 

Most  jH;'rw>na  cut  this  gordian  knot,  which  the}* 
camjot  untangle,  by  accepting  the  opinions  which 
have  been  taught  them,  and  which  appear  correct 
to  their  particular  circle  of  friends  and  associatoB  : 
otheTB  take  the  opjxisite  extreme,  and,  with  in- 
teUeotual  arrogance,  seek  to  build  up  their  opin- 
ionB  and  beliefs  from  the  very  foundation,  indi* 
vidualiy  and  alone,  w^ithout  hel|j  from  others. 
Intermediate  between  these  two  extremes  comes 
the  man  with  full  respect  for  the  opinions  of  those 
around  him,  and  jet  with  such  discrimination 
that  he  sees  a  chance  of  error  in  all,  and  most  of 
all  in  himself.  He  hafl  a  longing  for  the  truth, 
and  is  willing  to  test  himself,  to  test  others,  and 
to  teet  nature,  until  he  finds  it.  He  has  the  cour- 
age of  hie  opim'ons  when  thus  carefully  formed, 
and  IS  then,  but  not  till  then,  willing  to  stand 
before  the  world  and  proclaim  what  he  consideni 
the  truth.  Like  Galileo  and  Copernicus,  he  in* 
augnratee  a  new  era  in  science,  or»  like  Luther, 
in  the  religious  beHef  of  mankind.  He  neither 
shrinks  within  himself  at  the  thought  of  having 
an  opinion  of  his  own,  nor  yet  believes  it  to  be 
the  only  one  worth  considering  in  the  world  ;  he 
is  neitJier  crushed  with  intellectual  humility,  nor 

1  Addr«ff«  dcJtTercd  at  iho  leotb  ADDiveraAry  of  the 
Jolmi  Uopkiu  uutremty. 


yet  oxaUe<i  with  intellectual  pride  ;  he  sees  that 
the  problems  of  nature  and  stwiety  can  be  solved, 
and  yet  he  knows  that  this  can  only  come  abnut 
by  the  combineti  intellect  of  the  world  acting 
through  age«  of  time,  and  that  lie,  though  his 
intellect  were  that  of  Newton,  can,  at  best,  dn 
very  little  towanl  it.  Knowing  this,  he  seeks  nil 
the  aids  in  his  [jower  to  aBt^erkdii  the  truth  ;  and 
if  he,  through  either  ambition  or  love  of  tnith, 
wishes  to  impress  his  opinions  on  the  world,  he 
fiiHt  take6  care  to  have  them  c-orrect,  Ab«:»ve  all, 
he  is  willing  to  abstain  from  having  opinions  on 
subjects  of  which  he  knows  nothing. 

It  is  the  province  of  modern  education  i4y  fornj 
such  a  mind,  while  at  the  same  time  giving  to  it 
enough  knowletlge  to  have  a  broad  outlook  over 
the  world  of  science,  art,  and  letters.  Time  will 
not  permit  me  to  discuss  the  subject  of  eilucation 
in  general,  and,  indeed,  I  would  Ite  transgressing 
the  principles  alcove  laid  down  if  I  should  attempt 
it.  I  shall  only  call  attention,  at  this  pn*i*ent 
time,  to  the  place  of  the  laboratory  in  modem 
education.  I  have  often  had  a  great  desire  to 
know  the  state  of  mind  of  the  more  eminent 
of  nianklnd  before  modem  science  change<l  the 
world  to  its  present  condition,  and  exercised  its 
influence  on  oil  departments  of  knowledge  and 
speculation.  But  I  have  failed  to  picture  to  my- 
self clearly  such  a  mind  ;  while,  at  the  same  time, 
the  study  of  human  nattu^e.  as  it  exists  at  present, 
shows  me  much  that  I  suppose  to  be  in  common 
with  it.  As  far  as  I  can  see,  the  unscientific  mind 
differs  from  the  scientific  in  this,  that  it  is  willing 
to  accept  and  make  statements  of  which  it  has 
no  clear  conception  to  begin  with»  and  of  wh<ise 
truth  it  is  not  assured.  It  is  an  irresjxmsible 
state  of  mind  without  clearness  of  conception, 
where  the  connection  between  the  thought  and 
its  object  is  of  the  vaguest  det^cription.  It  is 
the  state  of  mind  where  opinions  are  given  and 
accepted  without  ever  being  subjected  t-o  rigid 
tests,  and  it  may  have  some  connection  with  that 
state  of  mind  where  every  thing  has  a  ii«>rsonal 
aspec^t,  and  we  are  guided  by  feelings  rather  than 
reason. 

When,  by  e+lucation,  we  attempt  to  correct 
theee  faults,  it  is  necessary  that  we  have  s*>mo 
standard  of  absolute  truth ;  that  we  bring  the 
mind  in  direct  c»ontact  with  it,  and  let  it  tn?  con- 
vinced of  its  errors  again  and  again.  We  may 
etate,  li^e    the    philosophers    who    lived    Ijcfore 
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Galileo,  that  large  bodies  fall  faster  than  small 
ones ;  but»  when  we  see  them  strike  the  ground 
together,  we  know  that  our  previous  opinion  was 
false,  and  we  learn  that  even  the  intellect  of  an 
Aristotle  may  be  mistaken.  Thus  we  are  taught 
care  in  the  formation  of  our  opinions,  and  find 
that  the  unguided  human  mind  goes  astray  almost 
without  fail.  We  must  correct  it  constantly,  and 
convince  it  of  error  over  and  over  again,  until  it 
discovers  the  proper  method  of  reasoning,  which 
will  surely  accord  with  the  truth  in  whatever  con- 
clusions it  may  reach.  There  is,  however,  danger 
in  this  process  that  the  mind  may  become  over- 
cautious, and  thus  present  a  weakness  when 
brought  in  contact  with  an  unscrupulous  person, 
who  can>s  little  for  truth  and  a  great  deal  for 
effect.  But  if  we  believe  in  the  maxim  that  truth 
will  prevail,  and  consider  it  the  duty  of  all  edu- 
cated men  to  aid  its  progress,  the  kind  of  mind 
which  I  describe  is  the  proper  one  to  foster  by 
education.  Let  the  student  be  brought  face  to 
face  with  nature  ;  let  him  exercise  his  reason  with 
respect  to  the  simplest  physical  phenomenon,  and 
then,  in  the  laboratory,  put  his  opinions  to  the 
test :  the  result  is  invariably  humility,  for  he  finds 
that  nature  has  laws  which  must  be  discovered  by 
labor  and  toil,  and  not  by  wild  flights  of  the  im- 
agination, and  scintillations  of  so-called  genius. 

Those  who  have  studied  the  present  state  of  edu- 
cation in  the  schools  and  colleges  tell  us  that  most 
subjects,  including  the  sciences,  are  taught  as  an 
exercise  to  the  memory.  I  myself  have  witnessed 
the  melancholy  sight,  in  a  fashionable  school  for 
young  ladies,  of  those  who  were  born  to  be  intel- 
lectual beings  reciting  page  after  page  from 
memory,  without  any  effort  being  made  to  dis- 
cover whether  they  understood  the  subject  or 
not.  There  are  even  many  schools,  so  called, 
where  the  subject  of  physics  or  natural  philosophy 
itself  is  taught,  without  even  a  class  experiment  to 
illustrate  the  subject  and  connect  the  words  with 
ideas.  Words  —  mere  words  —  are  taught,  and 
a  state  of  mind  far  different  from  that  above 
described  is  produced.  If  one  were  required  to 
find  a  system  of  education  which  would  the  most 
surely  and  certainly  disgust  the  student  with  any 
subject,  I  can  conceive  of  none  which  would  do 
this  more  quickly  than  this  method,  where  he  is 
forced  to  learn  what  he  does  not  understand.  It 
is  said  of  the  great  Faraday  that  he  never  could 
understand  any  scientific  experiment  thoroughly 
until  he  had  not  only  seen  it  performed  by  others, 
but  had  performed  it  himself.  Shall  we,  then, 
expect  children  and  youth  to  do  what  Faraday 
could  not  do?  A  thousand  times  better  never 
teach  the  subject  at  all. 

Tastes  differ,  but  we  may  safely  say  that  every 


subject  of  study  which  is  thoroughly  understood 
is  a  pleasure  to  the  student.  The  healthy  mind  as 
well  as  the  healthy  body  craves  exercise,  and  the 
school-room  or  the  lecture-room  should  be  a  source 
of  positive  enjoyment  to  those  who  enter  it.  Above 
all,  the  study  of  nature,  from  the  magnificent  uni- 
verse, across  which  light  itself,  at  the  rate  of  188,- 
000  miles  per  second,  cannot  go  in  leas  than  hun- 
dreds of  years,  down  to  the  atom  of  which  milhons 
are  required  to  build  up  the  smallest  microscopic 
object,  should  be  the  most  interesting  subject 
brought  to  the  notice  of  the  student. 

Some  are  bom  blind  to  the  beauties  of  the  world 
around  them,  some  have  their  tastes  better  de- 
veloped in  other  directions,  and  some  have  minds 
incapable  of  ever  understanding  the  simplest 
natural  phenomenon ;  but  there  is  also  a  large 
class  of  students  who  have  at  least  ordinary  pow- 
ers and  ordinary  tastes  for  scientific  pursuits.  To 
train  the  powers  of  observation  and  classification, 
let  them  study  natural  history,  not  only  from 
books,  but  from  prepared  specimens  or  directiy 
from  nature ;  to  give  care  in  experiment,  and  con- 
vince them  that  nature  forgives  no  error,  let  them 
enter  the  chemical  laboratory;  to  train  them  in 
exact  and  logical  powers  of  reasoning,  let  them 
study  mathematics :  but  to  combine  all  this  train- 
ing in  one,  and  exhibit  to  their  minds  the  most 
perfect  and  systematic  method  of  discovering  the 
exact  laws  of  nature,  let  them  study  physics  and 
astronomy,  where  observation,  common  sense,  and 
mathematics  go  hand  in  hand.  The  object  of  edu- 
cation is  not  only  to  produce  a  man  who  itnoics, 
but  one  who  does ;  who  makes  his  mark  in  the 
struggle  of  life,  and  succeeds  well  in  whatever  he 
undertakes  ;  who  can  solve  the  problems  of  nature 
and  of  humanity  as  they  arise  ;  and  who,  when, 
he  knows  he  is  right,  can  boldly  convince  the 
world  of  the  fact.  Men  of  action  are  needed  as 
well  as  men  of  thought. 

There  is  no  doubt  in  my  mind  that  this  is  the 
\yomt  in  which  much  of  our  modem  education 
fails.  Why  is  it?  I  answer,  that  the  memory 
alone  is  trained,  and  the  reason  and  judgment  are 
used  merely  to  refer  matters  to  some  authority 
who  is  considered  final,  and,  worse  than  all,  they 
are  not  trained  to  apply  their  knowledge  constant^ 
ly.  To  produce  men  of  action,  they  must  be 
trained  in  action.  If  the  languages  be  studied, 
they  must  be  made  to  translate  from  one  language 
to  the  other  until  they  have  perfect  facility  in  the 
process.  If  mathematics  be  studied,  they  must 
work  problems,  more  problems,  and  problems 
again,  imtil  they  have  the  use  of  what  they  know. 
If  they  study  the  sciences,  they  must  enter  the 
laboratory,  and  stand  face  to  face  with  nature; 
they  must  learn  to  test  their  knowledge  constant- 


ivm  55,  1888, 


fiCIEl^CIS, 


575 


Ij,  Bud  thus  see  for  theniselveB  the  sad  results  of 
vague  sj>ecu]atiun  ;  thfy  must  learn  biy  dir«7t  ejc- 
periment  that  there  is  such  a  thing  in  the  world 
as  truth,  and  that  their  own  mind  is  most  liable 
to  error ;  they  must  try  experiment  after  experi- 
ment, and  work  problem  after  problem,  until  they 
become  men  of  action,  and  not  of  theory. 

This,  then,  is  the  use  of  the  lalwratory  in  gen- 
eral e*lucation,  —  to  train  the  mind  in  right  modes 
€f  thou>rlit  by  comttautly  bringing  it  in  contact 
with  abs*jhite  truth,  and  to  give  it  a  plea^mnt  and 
profitable  exercise,  which  will  call  all  its  powers 
of  reason  and  imagination  into  play»  Tti*  use  in 
the  speinal  triiining  of  scientists  needs  no  remark, 
for  it  it*  well  known  that  it  is  absolutely  essentiah 
The  only  unestion  is,  whether  the  etlucalion  of 
dpecialistd  in  science  is  worth  undertaking  at  all  ; 
and  of  these  I  have  only  to  consider  natural  phi- 
losophers or  physicifita.  I  might  pi>int  to  the  world 
around  me,  to  the  steam-engine,  to  latior-saving 
machinery,  to  the  telegraph,  to  all  those  inven- 
tions which  make  the  pn^sent  age  the  *  age  of 
ehx*tricity/  and  let  that  l»e  my  answer.  Nolnxly 
c-ould  gaimiay  that  the  ajjswer  \i*auld  Ije  com- 
plete ;  fur  all  are  benefited  by  these  applications 
of  science,  and  he  would  be  considered  alieurd 
who  did  not  recognize  tlieir  value*  These  follow 
m  the  trnin  of  physics,  but  they  are  not  jihysics  : 
the  cultiviition  of  physics  brings  them,  and  al- 
ways will  bring  them  ;  for  the  selfishness  of  man- 
kind c*an  always  be  relied  upon  to  turn  all  tilings 
to  profit.  But  in  the  education  i>ertaining  to  a 
university  w©  look  for  other  results.  The  special 
physicist  trainwl  there  must  be  taught  to  cultivate 
his  science  for  its  own  sake.  He  must  go  forth 
into  tlie  world  with  enthusiasm  for  it,  and  try  to 
draw  others  into  an  ap(>retnaHon  of  it,  doing  his 
part  to  convince  the  world  that  the  study  of 
nature  is  one  of  the  most  noble  of  pursuits,  that 
there  are  other  things  worthy  of  the  attention  of 
mankind  besiiies  the  pursuit  of  wealths  He  must 
push  forward,  and  do  what  he  can,  according  to 
his  ability,  to  further  the  progress  of  his  science. 

Thus  does  the  university,  from  its  physical 
laboratory,  send  forth  into  the  worbl  the  Irained 
physicist  to  advance  his  science,  and  to  carry  to 
other  collegeB  and  technical  schools  his  enthusi- 
and  knowledge.  Thus  the  whole  country  is 
ited  in  the  subject,  and  others  are  taught  to 
devote  their  lives  to  its  pursuit,  whUe  some  make 
the  applications  to  the  ordinary  pursuits  of  hfe 
that  are  appreciated  by  all. 

But  for  myself  I  value  in  a  scientific  mind  most 
of  all  that  love  of  tnitl»,  that  care  in  its  pureuit, 
and  that  humility  of  mind,  which  makes  the  pos- 
gibihty  of  error  always  present  more  than  any 
other  quality.    This  is  tlie  mind  winch  has  built 


up  modem  science  to  its  present  perfe<3tion«  which 
has  laid  one  stone  upon  the  other  with  such  care 
that  it  to-day  ofters  to  the  \vorld  the  most  C5om- 
plete  monument  to  human  reason.  This  is  the 
mind  which  is  destined  to  govern  the  world  in  the 
future,  and  to  solve  problems  i^ertaining  to  ixtUtics 
and  humanity  as  well  as  to  inanimate  nature. 

It  is  tlie  only  mind  wluch  appreciates  the  im- 
perfecftions  of  the  human  reason,  and  is  thus  care- 
ful to  guard  against  them.  It  is  the  only  mind 
that  values  the  truth  as  it  should  lie  valued,  and 
ignores  all  personal  feeling  in  its  pursuit.  And 
this  Ls  the  mind  the  physical  laboratory  is  built  to 
cultivate.  Henby  A,  Rowland. 


THE  FORMATION  OF  8TBUCTUMELE88 
CHALK  BY  SEAWEEDS, 

Chalk  has  hitherto  been  believed  to  be  a  deep- 
sea  foruiation  only,  made  up  of  a  fine  ooze  or  mud 
at  great  depths,  and  undoubtedly,  so  far  as  the  ex- 
tensive cretaceous  deposits  are  concerne<J,  the  ex- 
planation is  the  correct  one  ;  but  recent  observa- 
tions by  Mr.  J.  Walther  on  the  chalk-secreting 
algae  of  the  Mediterranean  hIiow  that  its  forma- 
tion often  occurs  in  shallow  water.  It  has  been 
known  for  some  lime  that  the  nu  Hi  pores  were 
chalk-secreting  algae,  and  that  under  certain  con- 
ditions, as  in  the  formation  of  cora!  islands,  they 
took  more  or  less  part  in  the  production  of  rock. 
Where  their  remains  are  found  in  any  abundance, 
chalk  formations  are  readily  emiugh  ascribed  to 
their  agency,  but  it  is  now  shown  that  more  or 
less  extensive  beds,  or  rather  banks,  of  wholly 
structureless  chalk,  whose  origin  has  been  often- 
times enigmatical,  may  be  entirely  due  to  sea- 
weeds. 

Mr.  Walther  oheerved  certain  forms  (Lithothara* 
nia)  in  different  plat^es  in  theCtulf  of  Naples,  grow- 
ing luxuriantly  at  a  depth  of  from  one  to  three 
hundred  feet  below  the  surface,  and  traced  out  the 
relation  between  the  uiassee  of  dead  residual  mat- 
ter and  the  incompletely  transformed  beds  of  fossil 
chalk.  These  Lithothamnlae  have  a  remarkably 
small  proportion  of  organic  material  (not  more 
tlian  five  or  six  per  cent),  nearly  the  entire  sub- 
stance consisting  of  mineral  matter «  chiefly  car- 
bonate of  lime.  The  plants  reach  only  the  size  of 
one's  list,  and  do  not  change  their  form  at  death, 
owing  to  the  small  quantity  of  decaying  matter 
they  contain.  The  living  plants  secure  attachment 
t<>  the  dead  ones,  forming  extensive  beds.  The 
numerous  stout  branches  of  less  than  a  fourth  of 
an  inch  in  length  admit  of  only  small  interstices  ; 
in  slow-growing  beds  inequalities  and  shallow  de- 
pressions may  be  filled  with  layers  of  detritus. 

The  organio  structure  diaappears  to  a  greater  or 
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leas  extent,  ofteD  wholly,  bo  that  the  chalk  be- 
comes entirely  structureless  ;  and  it  has  been  shown 
that  the  absence  of  structure  becomes  more  appar- 
ent in  proportion  to  the  greater  thickness  of  beds 
formed.  The  further  transformation  was  traced 
by  Walther  in  a  recent  tertiary  formation  at  Syra- 
cuse, where  he  found,  in  the  exposed  quarries  of 
Latomia  dei  Capuccini,  the  remains  of  Lithotham- 
nia  sufficiently  distinct  for  determination,  espe- 
cially where  the  interstitial  material  had  been 
weathered  out.  The  stone,  however,  blended  from 
this  iMdistinctly  structural  form  to  the  wholly 
structureless  or  homogeneous. 

The  explanation  of  this  complete  transformation, 
as  given  by  the  author,  is  also  of  interest.  The 
organic  substances,  which  in  the  living  plant 
amount  to  about  five  or  six  per  cent,  were  found, 
in  the  tertiary  chalk  above  referred  to,  to  be  about 
a  third  of  one  per  cent.  The  larger  part  had  thus 
disappeared ;  and  as  the  chalk  was  purely  white, 
showing  the  absence  of  all  bituminous  matter,  it 
was  evident  that  the  remaining  organic  matter 
had  slowly  been  oxidized,  producing  carbonic 
matter,  which  had  obliterated  by  its  dissolving 
action  in  the  surrounding  or  percolating  water  all 
evidences  of  structure.  In  such  cases  where  the 
plants  were  exposed  to  water  not  impregnated  with 
the  carbonic  acid,  the  structure  is  retained  more 
or  less  unimpaired. 

This  explanation  of  the  formation  of  chalk  in 
shallow  waters  —  for  algae  must  live  within  a  few 
hundred  feet  of  the  surface,  where  light  can  reach 
them  —  gives  a  solution  of  various  problems  in 
geology,  especially  of  the  more  recent  chalk-beds. 
Whether  it  will  apply  to  the  extensive  structure- 
lefts  chalk-beds  of  western  Kansas  at  all,  is  doubtful. 


CYPRUS  UNDER  BRITISH  RULE. 

At  a  recent  meeting  of  the  Society  of  arts,  in 
London,  Mr.  G.  Gordon  Hake  read  a  paper  on  the 
condition  of  Cyprus  since  its  occupation  by  the 
British,  his  object  being  to  show  the  improvements 
that  have  taken  place  under  the  new  administra- 
tion. 

In  ancient  times  Cyprus  was  one  of  the  most 
fertile  .and  i)rosperous  countries  in  the  world,  its 
co[)i)er  and  its  timber  l)eing  important  articles  of 
commerce.  But  under  the  Turkish  administra- 
tion the  island  deteriorated  greatly,  as  most  coun- 
tries do  under  Turkish  rule.  One  traveller,  near 
the  end  of  the  last  century,  describes  Famagusta, 
at  the  time  of  his  visit,  as  a  **  melancholy  picture 
of  Turkish  desolation,'*  and  as  **  almost  depopu- 
lated, although,  in  the  time  of  the  Venetians,  the 
finest  city  in  the  island,  and  renowned  for  its 
brave  defence  against  the  infidels."  He  adds, 
*'  The  desolation  we  observed  at  Faniagusta  ex- 


tended itself  along  the  country.  We  passed  by 
the  ruins  of  several  Greek  villages."  Another 
traveller  also  gives  a  sad  account  of  Cyprus  at  a 
rather  later  date.  "The  island,"  he  says,  "was 
formerly  one  of  the  richest  and  most  fertile  in  the 
world.  It  is  much  exposed  to  the  ravages  of 
locusts.  On  their  approach,  every  kind  of  ver- 
dure disappears,  and  they  even  gnaw  the  very 
bark  off  the  trees.  The  Turks  will  not  permit 
their  destruction,  because  they  consider  them  as 
sent  by  the  Almighty." 

This  melancholy  condition  of  the  island  was 
due  in  part  to  maladministration  of  justice,  and 
in  part  to  a  vicious  system  of  taxation.  The 
Turkish  government  took  tithes  of  the  produce 
of  the  land,  and  these  tithes  were  farmed  in  the 
spring  of  eacli  year  to  merchants  and  speculatoiB. 
This  system  had  its  natural  results  in  a  loss  of  reve- 
nue to  the  state,  and  the  impoverishment  of  the 
cultivator,  whom  it  involved  in  the  toils  of  the 
money-lender,  as  well  as  the  tithe-farmer,  and 
thus  checked  the  productiveness  of  the  island  to 
an  enormous  extent.  The  land,  falling  out  of 
cultivation,  became  the  breeding-ground  of  locusts. 
The  cultivators  of  the  soil  in  many  cases  gave  up 
their  calling  in  despair,  and  obtained  a  living  by 
cutting  down  and  selling  trees,  and  the  colkcUon 
of  resin.  The  wholesale  destruction  of  trees  reacted 
on  the  climate,  and  restricted  the  rainfall ;  so  that 
between  locusts,  tithe-farmers,  and  neglect  of  the 
forests,  the  island,  at  the  time  of  the  occupatiun, 
was  rapidly  becoming  more  like  a  barren,  rocky 
desert  than  a  fertile  and  naturally  favored  coun- 
try. 

These,  then,  were  the  chief  evils  to  be  remedied 
by  the  English  on  their  arrival  in  Cyprus.  It 
was  at  once  made  plainly  known  that  no  farming 
of  tithes  would  be  allowed  under  British  rule ; 
and  it  was  decided  to  adopt  the  following  course 
in  regard  to  the  same.  The  Turkish  plan  of  as- 
sessment was  to  be  followed,  but,  instead  of  col- 
lecting the  tithes  in  kind,  they  were  to  be  valued, 
and,  leaving  the  peasant  free  to  deal  with  his 
crop  as  he  pleased,  the  money  value  was  to  be 
collected  as  an  ordinary  tax  later  in  the  year. 
The  sole  exceptions  to  this  were  the  tithes  on  silk 
and  carobs.  The  greater  portion  of  these  two 
products  being  exported  from  the  island,  it  vis^ 
arranged  to  collect  the  tithe  on  export,  and  so 
save  the  cost  of  assessment ;  and  the  restdt,  be- 
sides being  successful  from  the  imperial  point  of 
view,  has  given  great  satisfaction  to  the  agricul- 
turists. 

After  this  financial  reform  the  locust  and 
timber  questions  remained  to  be  dealt  with.  The 
Cyprus  locust  is  indigenous  to  the  island  ;  and  its 
presence  is,  without  doubt,  largely  due  to  past 
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miHiuzinagement  and  neglect  of  the  sail,  inasmuch 
aa  it  is  only  on  rocky  waste  gri^unti  t bat  the  female 
insect  will  lay  her  t?^;gs,  Tiii^  ItMnLsf-pla^iift  is 
therefore  the  result  of  matlwjuate  cullivation  of 
the  i4oiK  consequent  U|>on  a  defieiency  of  jiopula- 
tion,  coupled  with  an  ineufficiency  of  trees; 
though  their  increase  niay  be  largely  attributed 
io  the  Mussulman  theory  of  resignation,  which 
would  not,  in  former  timeB,  [lerniit  their  destruc- 
tion on  arcount  of  the  belief  that  they  were  eent 
by  the  Almighty.  For  some  yet^r^  prior  tti  1862 
the  de*!itTUCtion  of  crops  from  Lliia  cause  was  very 
large,  and  the  plan  of  egg-oollection  was  then 
triwi,  without  succeed,  by  the  Turkish  govern- 
ment. This  led  Mr.  Richard  Mattei,  a  land-owner 
of  Cypiiis,  to  commence  a  series  of  experiments, 
whicli  resulted  in  the  invention  of  his  system  of 
tnipu  and  screens.  Mr.  Mattei  had  the  good  for- 
time  to  secure  the  assistance  of  the  Turkish  gov- 
ernor. Said  Pacha,  a  man  of  exceptional  intelli- 
gence and  energy :  and  in  1870,  after  long  effort, 
the  locustii  were  by  this  means  aliiuj^t  extenni- 
nated.  Not  wholly,  however  ;  for  in  1875  they  re- 
appeared, and,  another  governor  being  in  power, 
they  were  allowed  to  increase  until  the  time  of 
the  British  occupation.  Karly  in  1879,  measures 
were  adopted  by  the  English  government,  both 
by  the  employment  of  Mr.  Mattel's  trap  and  screen 
system  and  by  encouraging  the  collection  of  lc>cu8t- 
eggs,  for  which  they  offered  a  considerable  price. 
These  measures  have  been  completely  suc<.'e8sful, 
as  the  loc*UBt8  that  appeared  last  year  were  com- 
fjaratively  few  in  number,  and  did  no  appreciable 
damage,  and  any  future  vinit  may  l*  ltK>ke«i  for- 
warjj  to  with  complacency. 

Rut  the  forests  of  the  island  also  demanded 
and  received  tlie  attention  of  the  new  authorities. 
The  forests  were  placini  under  contrail,  and  the 
destruction  of  wood  prohibited,  moderate  sup* 
plies  l>eing  permitted  for  native  wants.  The  in- 
discriminate jjastiirage  of  goata  has  been  stopped, 
and  a  large  number  of  trees  have  been  planted, 
llie  chief  s{:ieeie8  being  Aleppo  pine,  cyjjreas,  carob, 
ailantus,  oak,  mimosa,  euca]yi>tus,  and  Pinua 
pinea.  The  effect  of  these  measures  has  been 
favorable ;  but  the  restoration  of  the  forests  must 
necessarily  lie  a  work  of  time. 

Again,  it  was  necessary  t>o  ri*forra  the  ad  mini  s- 
ta^tion  of  justice  throughout  the  island.  This 
was  effected  by  a  complete  re-organi^cation  of  the 
department  of  justice  under  the  direction  of  the 
home  government*  The  most  salient  features  of 
the  scheme  were  the  formation  of  a  court  of  ap- 
peal, com[H»ed  of  two  qualllied  English  judges, 
the  appointment  of  an  English  judge  to  preside 
in  every  district,  and  the  establishment  of  a  num- 
ber  of    village  judges   to  deal  with    petty   civil 


cases.     It  included  also  the  adequate  payment  of 

the  native  judges,  although  tlieir  number  was 
gradually  reduced  to  a  considerable  extent,  and 
likewise  t«tabli»ihetl  a  system  of  jaiJ  deliveries  by 
judges  on  circuit,  similar  to  that  which  prevails  in 
England. 

The  effect  of  these  and  other  less  important 
reforms  on  the  commerce  of  the  island  has  been 
highly  beneficial.  The  alx>litiou  of  the  tithe-farm- 
ing  system*  and  the  a^loption  of  the  more  gener- 
ous as  well  as  more  politic  measure,  whereby 
the  agriculturist  was  permitted  to  deid  with  his 
crop  as  he  pletised,  the  collection  of  the  tax  being 
delaye*!  till  a  later  season,  when  he  should  have 
had  ample  time  for  the  conversion  into  money  of 
the  produce  of  his  holding,  had  a  most  favor- 
able influence  on  the  particular  industries  affected, 
and  consequently  on  the  trade  of  the  island  gen- 
erally. The  volume  of  foreign  trade,  which  in 
Turkish  times  was  e«timatt*d  at  £1  lOs.  per  head 
of  the  population,  amoimted,  in  1879,  to  £2 ;  in 
1880,  to  m  lite. ;  and  in  1881,  to  m  fjer  head, 
since  which  time  steady  increases  have  been  re- 
corded. The  net  result  of  British  cx-rupation  to 
Cypriot  commerce  may  be  fairly  estimateil  by  a 
comparison  of  the  resfiective  imports  and  ex|K>rts 
for  1878,  the  last  year  of  Ottonuin  rule,  with  those 
of  1884-85,  The  iniix»rts  for  1878  were  £177,051 ; 
fur  1884-85,  £JKJ4,375.  The  ex^x^rts  in  1878  were 
£157,328  ;  last  year  they  amounted  to  £287,521 ; 
and  the  figures  were  still  higher  the  year  before, 
espec»ially  as  regards  the  imptirts.* 

Mr.  liake  concluded  Ids  par>er  with  a  few  re- 
marks on  the  further  improvements  wliich  he 
deems  necessary  for  the  proejx^rity  of  tlie  island. 
Leaving  out  of  account  all  minor  measures,  such 
as  developing  certain  crops,  he  thinks  there  are 
three  things  which  remain  for  the  English  to  do. 
The  ftrat  is  to  Income  the  purchasers  of  the  fee 
simple  of  the  island,  in3t€*ad  of  l*ping  tenants  at 
will,  as  they  are  at  prest^nt ;  the  second  is  to 
spend  money,  even  to  the  extent  of  getting  into 
debt,  in  order  to  plant  the  moutain-ranges,  and 
especially  the  northern  one  that  runs  down  the 
Mesaorian  plain  ;  and  the  third  is  (again  getting 
into  debt,  if  necessary)  the  establishment  of  a  rail- 
way from  Morphou  to  Famagusta,  leaving  its  after- 
development  Uy  time,  and  to  put  the  harbor  of 
Fama^^sta  into  proper  repair  for  mercantile  use. 


JEVONSrS  LETTERS  AND  JOURNAL, 

Mrs.  Jevons  lias  done  well  to  collect  these 
letters  and  journals  of  her  late  husband.  The 
world  is  always  interested  in  tlie  personal  history 

Letierg  and  journat  of  W,  Siantrff  Jeixms,  Ed.  by  bla 
wife.    Loudon,  Mmemman,  1$M.    t»«. 
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of  its  benefactors ;  ftnd,  in  the  case  of  those  whose 
lives  are  uneventful,  this  can  only  be  known  from 
their  own  private  papers  and  those  of  their  friends. 
Jevons  was  not,  indeed,  a  man  of  the  highest 
genius,  and  his  works  are  not  likely  to  make  an 
epoch  in  any  department  of  knowledge ;  but  they 
are  fresh  in  thought  and  often  original,  and  near- 
ly always  provocative  of  thoiight  in  his  readers. 
Moreover,  he  wrote  a  clear  and  easy  style,  which 
makes  his  letters  interesting  from  a  literary  point 
of  view. 

Most  of  the  letters  in  the  collection  before  us 
were  written  to  his  relatives  and  personal  friends, 
though  many  of  the  later  ones  are  addressed  to 
correspondents  in  the  learned  world.  The  most 
interesting  part  of  the  book  to  us  is  that  which 
treats  of  the  author's  education  and  his  early  labors 
in  the  mental  and  social  sciences.  William  Stanley 
Jevons  was  bom  in  Liverpool  in  1885,  and  met  his 
death  by  drowning,  at  Bulverhythe,  near  Has- 
tings, in  1882  ;  so  that  his  life  covered  .a  period 
of  not  quite  forty-seven  years.  His  father  was  a 
mercliant,  but  failed  while  Stanley  was  a  boy, 
after  which  the  family  were  in  only  moderate  cir- 
cumstances. Stanley's  mother  died  while  he  was 
very  young,  and  he  was  taught  at  home  by  a  gov- 
erness until  he  was  more  than  ten  years  old,  when 
he  was  sent  to  school  in  Liverpool.  At  the  age  of 
fifteen  he  went  to  London  to  attend  University 
college  school,  and  afterwards  studied  at  the  col- 
lege itself  till  he  reached  the  age  of  nineteen.  At 
that  time  he  waS"  offered  the  position  of  assayer  in 
the  mint  at  Sydney,  in  Australia  ;  and,  though  at 
first  averse  to  taking  it,  he  ultimately  accepted 
and  retained  the  post  for  four  years.  The  duties 
of  the  office  seem  never  to  have  been  mucli  to  his 
taste,  and  he  had  not  held  it  long  when  he  began 
to  entertain  designs  and  aspirations  which  ren- 
dered a  return  to  England  necessary.  What  these 
designs  were  he  makes  known  in  a  letter  to  his 
sisters.  He  writes  that  in  his  inmost  soul  he  has 
but  **  one  wish,  or  one  intention^  viz.,  to  be  a  pow- 
erful good  in  the  world.  To  be  good,  to  live  with 
good  intentions  towards  others,  is  open  to  all.  .  .  . 
To  be  potcerfully  goody  that  is,  to  be  good,  not  to- 
wards one,  or  a  dozen,  or  a  hundred,  but  towards 
a  nation  or  the  world,  is  what  now  absorbs  me. 
But  this  assumes  the  possession  of  the  povoer.  .  .  . 
I  also  think,  that,  if  in  any  thing  I  have  the 
chance  of  acquiring  the  power,  it  is  that  I  have 
some  originality y  and  can  strike  out  new  things  " 
(pp.  95,  96). 

It  appears,  also,  from  another  of  his  letters,  that 
he  had  also  chosen  the  field  in  which  he  was  to 
work  ;  for  he  writes  that  he  intends  **  exchanging 
the  physical  for  the  moral  and  logical  sciences,  in 
which  my  forte  will  really  be  found  to  lie." 


With  such  aspirations  as  these,  Jevons  oouMnot 
be  content  to  remain  in  Australia ;  and  aocording- 
ly  in  1869  he  left  his  post  at  Sydney,  and  retomed 
to  England  by  way  of  Panama  and  the  United 
States.  On  reaching  home,  he  returned  to  study 
at  University  college,  where  he  remained  tin  he 
had  taken  the  degree  of  M.A.,  devoting  himself 
mainly  to  mental  and  social  philoeophy.  After 
finishing  his  studies,  he  was  for  some  time  in 
doubt  as  to  how  he  was  to  get  his  living,  but  was 
soon  offered  a  position  as  tutor  in  Owens  ccdlege, 
Manchester,  which  he  accepted,  being  then  twen- 
ty-eight years  of  age.  A  few  years  later  he  was 
appointed  professor  of  philosophy  and  politica] 
economy  in  the  same  institution,  and  not  kmg 
afterwards  he  married. 

He  had  now  attained  a  position  which  enabled 
him  to  carry  on  his  chosen  work,  and  he  had  al- 
ready published  some  essays  which  had  given 
him  a  reputation  as  an  economist  and  statistician. 
The  most  important  of  these  was  the  one  on  the 
coal-question,  in  which  he  warned  his  country- 
men that  their  supply  of  coal  was  not  inexhausti- 
ble. These  essays  did  not  at  first  attract  the  notice 
he  expected,  and,  as  he  had  not  then  attained  his 
professorship,  he  seems  to  have  suffered  much 
from  depression  of  spirits.  Tet  he  did  not  swerve 
in  the  least  from  his  chosen  path ;  for  he  writes  in 
his  journal  as  follows :  **  Whence  is  this  feeling 
that  even  failure  in  a  high  aim  is  better  than  suc- 
cess in  a  lower  one  ?  It  must  be  from  a  higher 
source,  for  all  lower  nature  loves  and  worships 
success  and  cheerful  life.  Yet  the  highest  success 
that  I  feel  I  can  worship  is  that  of  adhering  to 
one's  aims,  and  risking  air'  (p.  218).  The  next 
day  after  this  was  written,  he  received  a  letter 
from  Mr.  Gladstone,  warmly  commending  his 
pamphlet  on  the  coal-question  ;  and  from  this 
time  onward  his  reputation  continued  to  grow. 

Of  the  author's  works,  however,  we  have  no 
space  to  speak  at  lengtli.  We  cannot  accord  him 
a  place  among  the  great  thinkers  of  the  world, 
and  it  seems  to  us  that  he  tried  to  be  more  origiual 
than  he  had  the  power  to  be.  though  liis  works  are 
very  suggestive.  His  mathematical  theory  of  po- 
litical economy  has  not  been  accepted  by  any  lead- 
ing thinker,  and  has  remained  thus  far  without 
influence  ©n  the  development  of  the  science.  He 
urges  that  economical  phenomena  can  be  treated 
mathematically,  because  they  can  be  expressed  in 
terms  of  more  and  less  ;  but,  in  order  to  treat  them 
mathematically,  we  must  be  able  to  say  how  much 
more  or  less,  and  this,  in  the  case  of  human  de- 
sires and  efforts,  is  impossible.  Again  :  Jevons 
seems  to  have  thought,  that,  in  his  doctrine  of 
'  the  substitution  of  similars,'  he  had  presented  an 
entirely  new  theory  of  reasoning ;  whereas  the 
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dnctrine  in  queetioti  is  the  basis  of  every  Bystem  af 
1o|nc  ill  existence,  and  necesBarUy  hct. 

Jevons  waB  iierhape  a  little  too  apt  to  present 
his  thnugiits  to  the  public  liefore  he  hud  given 
them  time  to  mature,  and  hence  some  of  his  thet>- 
Hea  Fife  crude  and  but  half  worked  out  Indeed, 
he  seeiuB  in  i*ome  cases  to  have  been  aware  of  thia 
himself ;  for  he  writes  to  one  of  his  correepondenta 
about  the  *  Principles  of  science/  in  the  followinj; 
ierma  :  **To  the  want  of  a  psychological  aiuilysia 
of  the  basis  of  rnaj*i>ning  I  plead  guilty.  ...  No 
doulit,  tx)  a  coriHiderable  ext*:*at  I  liave  avoided  the 
true  dillif'ultiefl  of  the  subject ;  but  this  d<xw  not 
pFK^Iude  me  from  atlempting  to  remedy  tlie  deftH-t 
at  tMjme  future  time*  if  I  hve  long  enough,  and  c^n 
feel  I  hat  I  ^ye  my  way  t*>  a  more  settled  state  of 
opinion"  (p.  32:3).  But,  unfortiuiately  for  hijn 
nnd  for  us,  ho  did  not  live  long  enough  ti>  liuiah 
thia  anri  other  taskti  that  he  had  projecte<l ;  and  it 
tfl  sad  to  think  how  much  the  world  may  have  hjwt 
hy  the  cleath«  at  the  age  of  forty-stx,  of  a  man  of 
»ur)i  fre8hnee»  of  thciught,  and  courage  of  opinion, 
a»  Jevons  undoubtedly  showed. 


TUi:  MAILWAYS  AND  THE  REPUBUC, 

Can  competition  be  so  arranged  sua  to  prevent 
the  more  serious  aliases  of  railroad  power  V  Can 
it  be  made  to  apply  to  railroads  as  it  does  to  most 
other  lines  of  buetinee^  ?  Fifty  yeais'  exf^»erience 
has  seemed  to  show  that  it  carmnt.  Mr.  Hudson 
believes  that  it  can  ;  and  he  makes  out  a  case 
which  w  ill  apf)ear  plausible  to  those  %i  ho  are  not 
in  a  position  to  understand  the  practical  diffictd* 
ties  involved  in  his  project. 

Each  year's  liistory  shows  that  under  our  ex- 
isting 83'stem  —  or  want  of  system  —  raLlrf:>ad 
managers  wield  an  irresponsible  power,  dangerous 
alike  to  8hipi>erB  and  to  the  government.  By 
arbitrary  differences  in  charge  they  can  ruin  the 
Imsineas  of  individuals  ;  by  jxiliticaJ  corruption 
Ihey  can  often  thwart  all  attempts  at  government 
control.  The  history  of  tlie  Standard  oil  company, 
which  Mr.  Hudson  tells  extremely  well,  furnishes 
an  instance  of  both  these  things.  The  railroads 
marie  a  series  of  contracts  with  Uie  company  to 
do  its  huhiness  at  much  lower  rates  than  they 
woidd  give  to  any  one  else  :  wliile  the  railroads 
and  the  company  together  were  able  to  set  at 
nought  the  plainest  principles  of  common  law,  to 
defy  legislative  investigation,  and  laugh  at  »tatu 
Authority  itself. 

What  is  to  be  done  under  these  circumstances? 
Thin  is  the  question  to  which  Mr,  Hudson  addressee 
himself.     He  do€«  not  fall   into   the  extreme  ot 
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advocating  state  ownership.  He  has  too  strong  a 
sense  of  the  dangers  of  government  management 
to  believe  that  fx>Utical  corruption  could  be 
avoided,  or  enlightened  *>conomy  secured,  by  a 
measure  like  this.  Admitting,  then,  that  railways 
are  to  remain  under  private  ownership,  how  are 
their  abuses  to  be  brought  under  control?  Almost 
every  writer  has  hia  own  notion  on  the  subject* 
and  his  own  individual  shade  of  opinion  ;  but  we 
may  group  them  under  three  main  heads  :  — 

1.  There  is  one  class  of  writers  who  insist  that 
things  are  well  enough  as  they  are  :  who  say  that 
the  reduction  in  rates  under  our  present  svstem 
has  bi»en  so  great,  and  the  development  of  the 
country  so  rapid,  as  to  outweigh  any  incitlental 
evils  which  may  exist.  They  sjiy  that  the  nn«gt 
w*e  can  x>*5ssibly  think  of  doing  is  to  prohibit  a 
few  of  the  worst  abuses,  and  jierhaj^  secure  a 
very  moderate  amount  of  publicity ;  and  that 
other  things  will  take  care  of  themselves.  This 
is  the  jKJsition  of  writers  like  8tuart  Patterson  or 
Gerritt  Lansing. 

2.  Many  of  the  more  enlightened  railroad  men, 
like  Albert  Fink,  O.  R.  Blanchard,  or  Charles 
Francis  Adams,  jun.,  do  not  deny  the  existence 
of  most  serious  evils ;  but  they  attribute  them  to 
imrestricted  competition,  which  favors  completing 
points  at  the  expense  of  local  |iointa,  or  places 
solvent  roads  at  the  nu>rcy  of  Imnkrupt  ones. 
They  favor  legalizing  jxk^Is,  and  limiting  the 
irresponsible  construction  of  new  roads,  and  think 
that  the  public  interest  would  be  best  ser^^ed  by  a 
responsible  combination  of  railroads,  with  a  com- 
mission to  see  tljat  the  interests  of  the  shippers 
were  not  neglected. 

3.  On  the  other  hand,  Mr.  Hudson  insists  that 
we  have,  not  ti»o  much  competition,  but  t^io  littli? ; 
that  the  abuses  incident  to  its  partial  and  irregu- 
lar working  can  be  best  avoided  by  enabling  it  to 
act  everywhere  instead  of  nowhere.  This  he 
proi)Osea  to  do  by  allowing  others  besides  the  rail- 
way  company  to  use  the  track,  on  payment  of  a 
just  and  reasonable  toll  He  argues  strongly  to 
prove  that  this  plan  is  not  merely  equitable,  but 
practicable,  and  that  each  of  the  other  jKjeitions 
is  wrong,  both  in  fact  and  in  moralf . 

He  has  no  difficulty  in  breaking  down  the 
arguments  of  the  first  group.  The  men  who  in- 
sist that  railDPad  managi?ment  is  a  private  busi- 
ness, with  which  there  should  be  no  interference, 
and  that  all  is  well  enough  as  it  is,  are  every  day 
becoming  fewer.  The  really  difficult  conflict  is 
against  those  who  admit  the  evils,  but  who  say 
that  the  renu^dy  is  to  be  found  in  we ll-<xm trolled 
combination  rather  than  uncontrolled  competition. 
Mr.  Hudson  insists  that  combinations  f>erpetrate 
outrages  which  individual  roads  could  not  perpe- 
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trate,  and  that  the  worst  abuses  of  railroad  wars 
have  their  origin  in  the  desire  to  forc«  rival  roads 
to  a  combination.  Against  the  first  of  these 
points  we  may  cite  the  testimony  of  Mr.  Sterne, 
—  certainly  no  prejudiced  witness,  —  that  the 
actual  abuses  have  been  lessened  rather  than  in- 
creased when  the  trunk-line  pool  was  in  opera- 
tion. We  may  cite  the  uniform  experience  of 
Europe,  that  only  where  ixx)ling  contracts  were 
made  permanent  has  it  been  possible  to  bring 
discrimination  under  control ;  so  that  men  as 
widely  distinct  in  their  views  as  Gladstone  and 
Bismarck  have  both  sanctioned  the  system  by 
their  active  countenance.  With  regard  to  the 
motive  for  railroad  wars,  we  may  show  that  it  is 
regularly  the  weaker  party  who  is  the  aggressor, 
rather  than  the  stronger  party.  And  finally,  as  a 
counter-argument  against  Mr.  Hudson,  it  may  be 
shown  that  his  scheme  has  been  found  impracti- 
cable. It  was  tried  and  abandoned  at  the  outset, 
as  he  himself  admits.  Every  subsequent  change 
in  railroad  administration  has  rendered  the  diffi- 
culties of  its  application  greater  instead  of  less. 
Both  by  theory  and  by  experience,  it  may  be  shown 
that  the  attempt  to  treat  the  railway  as  a  public 
highway  has  done  some  harm  and  no  good  in  the 
past,  and  must  grow  even  less  possible  with  the 
increasing  complication  of  railroad  business. 


OPPOLZER'S  TREATISE  ON  ORBITS, 

Oppolzer's  treatiBO  on  the  determination  of  the 
orbits  of  planets  and  comets  is  so  well  and  :  o 
favorably  known  to  student*  of  astronomy,  that, 
in  calling  attention  to  the  French  translation  of 
the  first  volume  (which  will  be  found  welcome  by 
those  who  do  not  read  German  with  ease),  we 
might  have  confined  ourselves  to  the  briefest  no- 
tice, if  the  translator  had  reproduced  the  German 
edition  without  modification.  M.  Pasijuier  has, 
however,  introduced,  together  with  several  minor 
changes,  the  mode  of  counting  longitude  and  time 
recommended  by  the  Washington  international 
meridian  congress  of  1884  :  that  is,  longitudes  east 
from  Greenwich  are  regarded  as  plus,  and  west  as 
minus  ;  and  the  astronomical  day  is  made  to  l)egin 
with  mean  midnight.  This  innovation  is  in  accord 
with  the  ideas  of  Dr.  Oppolzer,  who  is  known  as 
one  of  the  strongest  and  most  distinguished  of  the 
advocates  of  the  new  plan.  M.  Paequier  says  that 
the  change  has  been  made  in  response,  also,  to  the 
wishes  of  the  majority  of  astronomers  and  of  gov- 
ernments. It  is  difiiciilt  to  see  upon  what  ground 
such  a  conclusion  is  drawn  in  regard  to  the  wishes 

Traiti  de  la  determination  des  orbites  dea  comHes  et  de» 
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of  astronomers ;  the  opinions  published  during  the 
past  year  are  far  from  indicating  a  majority  in 
favor  of  the  change ;  and  diplomatic  action,  even 
if  ratified  by  the  countries  represented,  can  scaroe- 
ly  be  expected  to  influence  astronomers  in  such  an 
important  matter.  The  course  adopted  by  M.  P«u- 
quier  we  are  inclined  to  regard  as  somewhat  pre- 
mature, and  it  may  interfere  with  the  general 
acceptance  and  usefulness  of  the  translation  as  a 
text-book ;  but  he  has  taken  care  to  indicate  in 
his  preface  the  corrections  which  must  be  made 
in  the  text  and  tables,  if  one  prefers  to  reckon  the 
astronomical  day  from  mean  noon  (the  present 
custom)  instead  of  using  universal  time.  To  quote 
a  recent  comment,  "a  glance  at  these  correctioiig 
will  show  astronomers  some  of  the  troubles  that 
are  in  store  for  them,  should  they  make  the 
change  which  the  Washington  conference  has 
recommended." 

The  typography  of  the  volume  is  good  (we  are 
always  sorry,  though,  to  meet  with  the  flat-t<^>ped 
figure  three  (  3 ),  an  abomination  when  it  is  found 
on  divided  circles  and  micrometer  heeds,  and 
scarcely  more  legible  in  print),  and  especial  pains 
have  been  taken  to  insure  accuracy  in  the  tabtes 
and  formulae.  The  tables,  we  are  told,  were 
revised  three  times  while  the  work  was  going 
through  the  press. 


The  fourth  volume  of  the  '  Publications  of  the 
Washburn  observatory,'  which  we  have  jnst  re- 
ceived, seems  to  bring  to  a  close  the  work  under- 
taken at  Madison  by  Professor  Holden.  The 
greater  part  of  the  volume  is  taken  up  with  the 
work  of  the  Repsold  meridian  circle  for  1884  and 
1885,  —  the  observation  of  the  303  stars  which  are 
to  serve  as  reference-points  for  the  southern  zones 
of  the  Astroiiomische  geseUschaft,  A  casual  glance 
shows  a  satisfactory  performance  of  the  instru- 
ment ;  but  we  regret  with  Professor  Holden,  that, 
under  the  circumstances,  it  has  been  possible  to 
give  merely  the  **  results  of  observation,  instead  of 
accompanying  them  with  the  thorough  discuBBi<Hi 
they  seem  to  deserve."  We  note  i>articularly  the 
creditable  part  taken  in  both  observations  and  re- 
ductions by  Miss  Alice  Lamb,  who  appears  in  the 
personnel  as  one  of  the  *  assistant  astronomers.*  A 
valuable  [)iece  of  astronomical  bibliography  will 
be  found  in  the  seven  pages  devoted  to  a  reference- 
list  of  the  original  sources  from  which  errata  have 
been  taken  in  systematically  correcting  the  star- 
catalogues  contained  in  the  observatory  library. 
Some  thirty  pages  are  occupied  with  the  resuks  of 
meteorological  observations;  and  a  brief  discussion 
is  given  of  a  longitude  campaign  undertaken,  in 
co-operation  with  a  government  surveying  party, 
to  determine  the  western  boundary  of  Dakota. 
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Anla}ui.>,   >MKUj  ot  fat  in,  444. 

Atinlwiuam,  w^jaside  laboratory  at,  868; 
summer  school  at,  236, 

An  rep  on  ptomainea.  411. 

Anthropological  and  blologica]  aocletiea, 
cour«e  of  lectures  under  the  auspices 
of,  890. 

AntUegomena,  facsimile  of  the,  163. 

Autiquittos,  the  trade  iu  spurious  Mexi- 
can, ilL  170. 

Aplodonlia,  new  ipecles  of.  219. 

Appalocbian  mountain  club,  9^;  map 
of  the  White  Mountaios,  6t6. 

Apparitions  and  haunietl  bounes,  34L 

Appteton's  Annual  cyclopaedia,  astron- 
omy In,  684. 

Appointments,  scientifle,  188. 

Appropriation H  recommended  for  the 
ii»cieDtiflc  bureaus,  5643. 

Arabic  inscription,  ancient,  In  the  Saha* 
ra.  tOL 

Archeology,  American  journal  of,  71; 
Roman,  492. 

Arc  hi  TBS  slaves  de  biolo^ie,  !^3. 

Arctic  exploration <  did  Dr.  Havee  reach 
Cape  lieber  in  bla,  of  1861  y  165. 

Argentine  Republic,  trade-route  between 
Bolivia  aad  the.  390. 

AauaBT,  B.  P.     Imitation  butter,  471. 

Armstrong,  WUlJana,  donation  from,  to 
scientific  relief  fund.  139. 

Army  and  navy,  a  scientific  corps  for 
the,  U2, 

Arrows,  peuetratlng-power  of,  aaS»  698; 
650. 

Arsenic  in  wall-paper,  871,  89^, 

Artesiau  wells,  2^. 

Ashburner,  C.  A ,  on  geology  and  mining 
of  petroleum  and  natural  gas,  168. 

Aflia,  ethnographic  map  of.  WG8;  expedi- 
tion Into  central,  M7;  railway  to  oeo- 
tral,  277;  trip  of  a  naturalisb  to  cen- 
tral, 479, 

Assyrian  journal,  new,  861. 

Asteroid,  discovery  of  a  new,  485. 

Asteroids^  three  new,  896. 

Astronomical  activity,  508;  notes,  49,  73, 
101,  308,  507;  work  for  amateurs,  man- 
ual of,  S08. 

Astronomy  hi  Appleton's  Annual  cyclo- 
paedia, 581;  popular,  atib.  93^  4S4. 

Atlantic,  deep-sea  arpl orations  in  thn, 
670;  pilot  chart  for  April,  S88;  wr«ck 
Hoatiug  in  the.  SO. 

Atlas,  Berghauft^a,  488. 

Atlases,  two  historical,  61. 

Atmospheres,  equatorial  ctirrentsinstar 
and  ptaoetSLry,  18. 

Aubry,  return  of,  to  Paris,  49, 

Auchincloas  on  ralve-gearinif  of  steam - 
engines,  804. 

Audubon  societr,  organization  of  Smith 
college  branch  of.  48C, 

Aurora  boreal  is,  189. 

Australia,  production  of  gold  tn,  647. 

Ayers,  Howard,  appointment  of,  as  ta- 
structor  In  soOlogy  at  Harvard,  609. 

BanBiTT.  Franc  E.    Some  OJtbwa  and 

Dakota  practices,  688. 
BaooQ.  Lord,  science  and,  148. 
Bacteria  and  diaeaae*  488;  In  break-bone 

fever,  189. 


Bacteriological  studies.  )86. 
Bacteriology,  literature  of,  414. 
Bahama  Lftlands,  oollectionH  In,  by  tiifli> 

AlbatrosM.  686 
Baird,  B.  F  ,  award  of  gold  medal  to,  547. 
Baku,  oil  welltt  of,  J4» 
Bald-headed  men  in  Ani(<ricat  110, 
Ball>  R.  8.    Popular  ajtcronomy,  4*1. 
Ball's  Story  of  the  heAvens,   reviewed, 

305, 
Baltimore   tax  commission,  report  of 

the,  46. 
Bancroft*s  History  of  Alaska,  808;  re> 

viewed,  fiOi, 
Barlow's  New  theories  of  matter  and 

force,  reviewed,  £94. 
Barometer  expneure.  4S4,  660,  671,  672. 
Barometric   pre^isure.   areas    of    high, 

over  Europe  and  A»ia,  309. 
Barti^ktt,   E.  J.     Beatli^rates  among 

college  graduates,  I^. 
Bartlctt,  J.  K.    Deep-sea  soundings  tn 

the  Atlantic,    ill.  ^;    In  the  South 

Pttciflc,  i7/.  258. 
Batrachians.  habits  of,  8!0;  and  reptiles 

of  North  America,  8S7. 
Bats  embedded  In  coal,  406. 
Batterv,  new  form  of,  68. 
B A iR.  O .    Habits  of  batrachlans.  sao. 
Bavaria,  death  of  physician  of  king  of, 

538. 
Bayonets*  worthies!*,  98, 
Beddoe's  Races  of  Britain,  reviewed,  84. 
Bee-hives  and  bee-babitu,  137. 
Bell,  A.  G.,  on  ancestry  of  the  deaf,  885; 

on  deaf-mutes  in  Uie  United  States, 

214. 
Bell's  Oimatology.  reviewed,  810. 
Baxatiicrr,  J.  E.    Surfaoe-coilecting  on 

the  Albatroufi,  m). 
Bernard.  C  unveiling  of  statue  of,  218^ 
Bert,  P.,  departure  of,  for  Tonquin,  SIS. 
Bessels,  Dr.  £.,  bumine  of  library  of,  7. 
Bibliographj  of  Indian  languages,  863. 
BiIhCi<^  language   of   the,  in    BHttah 

Columbia,  »§. 
Bimetallism,  684. 

Biology,  losses  to  English,  during  1886, 8L 
Bird  destruction,  American  society  for 

prevention  of,  186. 
BIrdlavra,  ilOS. 
BIrd-lf fe,  destruction  of,  tn  the  vicinity  of 

New  York,  197;  wholesale  deetrucoon 

of.  in  the  United  States,  191. 
Bird-migration,  102;  premiums  for  pa- 
person,  414. 
Bird-protection,     American     omlthoto- 

gsts*  union  committee  on, 205;  tn  Eng« 
nd.  168. 

Birds,  an  appeal  to  the  women  of  the 
country  in  behalf  of,  904;  and  Insects, 
relation  of,  lit;  code  and  check-list  of 
North  American,  874;  cross-fertlllxa- 
tiou  of  plants  by,  iU.  441;  destruction 
of,  191,  190,  197,  199,  201,  102,  204,  806, 
Ml;  for  fashion's  sake,  111;  for  miJll- 
nery  purpoeen,  100;  the  eggs  of,  for 
food,  199;  relation  of.  to  agriculture, 
201. 

Birmingham,  exhibition  of  local  manti- 
factures  at,  138. 

Btahop^s  ring  during  i»olar  eclipses*  988, 

Black  Sea,  proposed  trade  outlet  on  the, 
4S4. 

Blind,  sense  of  touch,  and  the  teaching 
of  the,  t71. 

Blindness  In  Euasta,  fill. 

Blish,  W.  Q.  The  moooli  atmonlMnu 
124. 
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BIooIl,  a.  ,  DO  G&mbetta*M  br&liL,  SIS. 

BloDde&  ftod  bruoettet  in  Germany,  ISO. 

Blood,  new  m»Uiod  to  prevent  eoteuLir 
tloo  of.  SBt. 

Blue  Hilt  meteoroloKlcmJ  obs^rv&torjr, 
abaervatlnns  m&de  At,  806. 

BoAit,  F.  The  laoj^uftge  of  the  Bllhoola 
In  BrIIlHh  Cotuinblik.  ai8. 

Boe^iiillcker,  Dr.,  observatioanof,  78, 

Bolivia,  tradtfHjroute  lietw^en,  and  the 
Arsentlne  Republic,  itW. 

Bolioo's  Pre«erTatioii  of  Umber,  re- 
▼fewed«  178. 

BoDoa.  d«formltlet  of,  among  tlie  andent 
PeruvkatM,  130. 

Book-mAklnk^  tboufrhtle»ii,  Wi. 

bcMJk-manufactory  in  ancient  Rome,  46T, 

BrkolcM:,  number  of.  published  In  tbe 
United  StAies.  188;  vcleotmc,  Ji05,90a; 
ooatoMOl. 

Bordeaux,  Philomathlcal  loclety  of,  416. 

Borneo,  condition  of,  66. 

Borouirbffi  FenDi^ylvania,  455. 

Boaton,  female  m<»dleai  iitudenta  In,  4M. 

Boianic  tfardeti,  Montreal,  850. 

Botanical  i^azetu*  for  Jaouarr,  100  ;  in- 
gtructi*»n  In  this  eountry,  Sfil. 

Botany,  Coulter's  Rwky  iHouctaln,  74; 
oottne  of  li^xfioiifi  in,  3rro. 

Bottle  found  near  Colon.  335;  picked  up 
on  Palmyra  Inland,  457. 

BouGbard,'C..  on  tbe  toxicity  of  urine, 
4 JO,  ^47. 

BoiTELLK,  0,  O.  On  a  ^odetlc  mrrey 
of  tbe  United  States,  4«0. 

BowKB^,  S.  Relict  from  on  Indian 
grave,  ill.  M, 

Bradibaw,  Henry,  death  of,  SS4. 

Braio,  loi-nlixaiJon  of  functions  In  the, 
Il«:  of  0«mb#.tta,  »48. 

Brasll,  geoloirloal  mrvtj  In,  a©;  mouse- 
plague  of,  ISO. 

Bressa  prise,  5S6. 

Britain,  races  of.  84;  weather  Id,  &4fi, 

Brltlah  aaiociatioQ,  478;  museum,  eihna 
logical  collectionB  of,  486;  people,  oc- 
cupations of  the,  552. 

BHtiab  InrlJa,  statistics  conoemlng,  457, 

Broolclyn,  typhoid  in,  45. 

BaooKjj,  !tL  Topographical  models  or 
reller-mapa.  419. 

Brown.  A  ,  on  the  early  history  of  Vtr« 
glnta.  436. 

Browne*B  Water'meters,  rerlewed.  176 

Bruen,  E.  F.,  on  tbe  southern  Adtron- 
daoicB.  454. 

Baffaloefl,  company  to  breed,  550;  search 
for,  Wfl. 

BufftUobunt,  a  final.  fiSO, 

Bupi.  eht-ck'Il^t  of  North  American,  288. 

Buildin§^-Htone,  decay  of,  99, 

Bullard,  W.  N.,  on  tea-poisoning,  840. 

Bureau  of  animal  industry,  456;  of  pub- 
llo  works,  engineers'  recommendatioo 
ofacMLl. 

Bureaus  of  gOTemmenl,  appropriatioos 
recommended  for  tbe  Bcleutiflc,  568; 
consolidation  of,  100,  liSS;  Joint  com- 
mittee (if  congresn  on,  7, 

Buriai-casket,  metalilc,  186. 

Burial 'place,  an  ancient,  near  Paris,  74. 

Buried  workmen,  valuable  method  of 
seeking  for,  410. 

Burmah,  prenent  and  future,  69. 

Burmese,  metal -work  of,  888. 

BcTLCR,  A.  W.  The  deatructloQ  of  birds, 
Ml. 

BiTTiJEii,  N.  M.  Educational  tendencies 
In  Japan  and  In  America.  387;  settle* 
ment  of  labor  diflerenoea.  88S;  the  col- 
lapse of  tbe  tbeosophlsta,  81 ;  the  com* 
Mitton  of  couTlct  labor.  08, 117, 143, 
220;  tbe  c<»nv let- labor  problem,  88. 

Butter,  imitation,  471;  substitutea,  re- 
port on,  at  Berlin,  537;  test  for  purity 
of,  5^. 

Butterfly  larra,  a  camiTorous,  SW. 

O.,  H.    An  old-time  salt-storm,  440. 
O.,  V,    Vienna  letter,  288. 
Oabot,  John,  landfall  of.  440. 
CMdwell,  W.  H.,  on  marsuplaUi,  546. 


Cambridge,  Eng.,  engineering  tripos  at, 

)ES8. 
Canada,  tidal  obser^Mlons  in.  1. 
Canal,  a  proposed,  between  tbe  8ea  of 

Axov  and  the  CaKplan  Sea,  887;  be- 
tween tbe  White  and  Baltic  sean.  457. 
Carmak,  £,  8.    The  claimed  wheat  and 

rye  hrbrid,  100. 
Carnegie's  Trlumpbaot  democracy.  8fia. 
Carnelley's  Mettmg  and  boiling   point 

tables,  as»,  M9, 
Oartwrlght  leotures  on  physiology,  890, 
Catalogue  of  amphibians  and  reptiles, 

140;  prepared  by  Profemr^r  Douglas,  8. 
Catalogues,  srest  cost  of  library.  166. 
Casings  Phenomena  and  laws  of  heatt 

reviewed.  1T6. 
Cell-nuclens,   amoeboid    movement  of 

tbe,  85. 
Oenaus,  German  quinquennial,  176,416; 

of  tbe  Great  I^iie  fisheries,  163. 
Central  America,  volcanic  eruption  In, 

116, 
Centuras.  686. 

Cerebral  excitability  after  death,  16. 
Oialk,  formatk}n  of  structureless,  by 

seaweeds,  575, 
Cballeag^r  report  on  the  tjamellibran- 

chlata,  retiewed,  asO;  volumes.  300. 
Chamberlain,  M.,  on  public  document*. 

480. 
CbamberUn  on  arte»ian  wella,  964, 
Cbajtnino,  E.    a  new  route  to  south* 

western  China,  moj;,  187. 
Chanuing,  £.,  on  the  social  condition  of 

New  England,  480. 
Charities  and  correction,  IntemationaJ 

record  of,  806. 
Cbelromeles  torquatua,  606. 
Chemical  tabtee,  176. 
Chemicals  and  flsh.  458. 
Chemiairy,  lnorga«lc,  361;  introductioQ 

t<"»  jitudy  of.  468;  of  ctxikery,  66;  study 

of,  408;  sum  nier  course  In,  at  Harvard, 

983;  thermal,  814. 
Cherry  tortrix.  58. 

Chesapeake  xo51ogloal  laboratory,  466. 
ChevreuL  old  age  of,  313. 
Chlerlcl,  Father  Oaetano,  death  of,  128. 
Children,  characters  of,  as  evidenced  by 

their  powem  of  obeervation,  088;  hap- 
piness of,  440. 
Chimbo.  earthquake  In,  117. 
China,  a  new  route  to  south-western, 

map,  1U7. 
Chinook  winds.  88,  ill.  65,  848. 
Cholera,  308;  tn  Europe.  4%;  Id  Spalo,  68^ 

230;  morlaUty  in  Europe  during  1686, 

68. 
Church's    titatics    and    dynamics,   re- 
viewed, 816. 
Cinch ona-treeii,  871, 
Cincinnati  weather  journal,  806;  Bo51ogi- 

cal  garden,  flaaneial  dlfHoulty  of  the, 

SO. 
Ctarlr.  Alvao,  an  honor  to,  850;  sixtieth 

annlventary  of  the  wedding  of,  808. 
Clark  and  SaoXer^s  8iar-gulde,  reviewed, 

4710. 
Clarke,  E,  C,  on  cement  tests,  08. 
Clarke,  J.  F.    The  moon^s atmosphere, 

St,  liM 
Ci^YTON.  H.  H,    Barometer  exposure, 

484,  572;  the  festoon  cloud,  100;  ther- 
mometer exposure  and  the  contour  of 

tbe  eartb's  surface,  480. 
Cliff  picture  tn  Colorado,  iU.  80, 141. 
Cliniate  and  cosmology,  401;  Montana, 

167;  of  New  Jemey  shore,  50;  strange 

theory  of  our,  515, 
Climatology,   congress  for  dlscusalng, 

560 
Ooud,  the  festoon,  57,  100,  144. 
Clouds  of  a  tornado,  festoon,  184. 
Coal,  statistics  i^onceruing,  84i».  435. 
Coal-ooDsumptlon,  458. 
Coal'mine  explosions,  880. 
Coal-mines,  explosions  la,  848;  Japanese, 
840:  means  of  preventing  explostons 

In,  «». 
Cobra,  venom  of  the  Indian,  86. 
Cockroach,  800,  886. 


Cod,  soceesB  tn  hatching  thee 

iU,  86. 

Cod-baicbing  at  Wood^s  HolL  |». 
Cold  wave,  tbe  recent,  UL  7K_wnifce 

at  the  south.  90:  In  BqgtsjifCm 
Coldest  place  on  earth,  467. 
Collections  of  naturaliata,  418. 
College,  sclenoe  vt    tbe  clsi^oi  as  i 

requisite  for  admiaaioa  to,  888. 
Colhsfres,  reltgton  in,  Ittw 
Colonies,  European*  and  tbcfr  timdit.  O: 

of  England^  475. 
Color,  association  of  p>ound  and.  t4g 
Color-blindness    among  srapk^fsM  4l 

French  railroads,  648. 
Colorado,    cliff-picture  in,  fK.  9^  Mt 

new  system  of^lrrigatlou  in,  807 
Colors  in  the  an tmiM  kingdom,  dlMfte- 

tlon  of,  557,  578, 
Coiorseuie  of  the  F1|lsn«,  78. 
Columbus,  429:  precursors  oL  94. 
Comet,    a   new.   discovered   by  8 

Brooks.  6,  481;    Bamani,  161; 

860;  Brooks,  49;  c.  18S8,  specti 

&». 
Comets,  two.  868;  two  bright,  80}; 

disappointing,  408. 
Commlssloo   on   government  __ 

4srr;  on  the  scientific  burv^ua.  wwtc 

the  Ko^  em  ment,  818;  report,  the  «^ 

entiric,  5HS. 
Compayr^'s  History  of  pedagogy,  i^ 

viewed,  460. 
Composite  portrattB  of  Amerloaa  te- 

dJans,  itL  4d6. 
ComsrocK^  J.  H.    A  eoav«nleet  way  gf 

Indicating  localities  mKHi  tabtilk  « 
Oonneotieut,  shell  n^b  fn,  80. 
Ooostroctlon.  materials  of,  98. 
OonsumiHlon,  a  plea  for  the  InvsMlf^ 

tlon  of  the  posdble  cause  of,  aot;  saiip 

sation  of  pulmonary.  86. 
Conttflous  diseases.,    melbod 

ducing  immunity  from.  8881 
Contract,  freedom  of,  881,  2fi 
Contracts,  regulation  of,  881, 
Contributors  to  Scimux.  140. 
Convict  labor,  competition  el,  4i^  UT, 

m,  168,  ISO;  problem,  itie.  »l 
Cook,  A.  J.    Elee-hives  and  liimbslilli 

H7;   nectar-secreting   plant-ttos,  Mtt; 

tbe  cherry  tortrix,  68, 
Cooking  and  dieting.  06. 
Cooiidge,  T.  J,,  Jun.,  on  munlcipsi  gtf- 

emment  in  BAassaGbusettSv  4m, 
CooUogof  bodies,  nocturnal,  SSO. 
Cope,  E.   D.,  on  the  pbyk)««ay  sf  Ifes 

BatrachJa  and  placentaJ  msmwilii 

860. 
Copper,  effects  of,  on  dogs  and  nbli^ 

Oopyrigbt         r 

Cornell,'  a] 

■tation  at,   i 

expertment-*-; 

reviewed,  aa^.; 

remarkable  growth  f if ,  sra .  ^s^  yn- 

feasorablp  of  etbloe  and  pbllososllf  Hi 

74;  science  at.  Sfta.  801,  418; 

course  in  entomology  mt,  415. 
Corpus  cailosUTn.  540. 
Oorydalus  comutus,  586. 
Cosmogony,  806. 
Cosmos  club  of  Waahlngton.  168;  1 

house  for  the,  IIS. 
OotteriU's  Suggested  raforms  to  ] 

schools,  reviewed,  44. 
CoiTSS,  E.    Is  the  dodo  an  estlact  blTdt 

168;  the  collapse  of  the  theoaopHMI^ 

Coulter^s  Roclcy  Kountala  botiiiir. ' 

Countty  banker,  485. 

Cox,  C.  P,  OU  on  troubled 

101. 
Crater  Lake,  Orsffois,  *  pn 

Uonal  reservatioti,  179, 
CBAWFoan.  a.  D,     A  swta^ 

aj(aln,  S88. 
Cremation  oonstdered  by  the  U. 

Mount  Auburn  cemetery,  91 ;  i 

of,  46. 
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Cr 

I, 
Cr 


Critiiin*l«i«  Joum&t  tltrvolcd  in  llie  »cI«o- 

title-  ^fliilv  of,  itt. 

:  M„  on  Ui«  cultivattoQ  of 

uon  of  pUuiU  bj  biriU, 

Cstii^iiijt,   A.  A.     Et^ldencea  of  fflAclftl 
actXoti  on  Itie  tfltoreii  of  Lak«  Hupenor, 

14'. 

Cr  '    n5. 

CiJ  ,  OR  tb«  iictAck  OQ  Wftch- 

I  i,  4?in 

Ct  IC  M.    NVw  ni»f1  of  fowll 

Cm  :  - i  lite  Kortt*  8<»a,  23. 

Curtin,  U.  U,.  on  Kt»cky  MouaialD  fever, 

Qrpru^  und**r  BritUti  rule,  5ru 

D,    TotiU-alMtlnAUce   teaching-   ia    the 

•chooU.  lid. 
D..  A,  M.    PoLhoo  rings*  4)S;  phylloxera, 

I>  .  vv    M     R,.>M>er,.  rinfc  dudnjf  solar 
of  vlDta^,  UL  00; 


vt^,  <«,  TO;  m  Inter  < 

II      UK 

Mil^waai]d,969. 
i  kit  colors  in 
!:  Schwatka*s 
■^r,  sort. 

aes,  »&1. 
.      .J.    loiow    about 


l^l'iL. 

.*•    ."•<•* 

It*          t 

1,,^  ft- 

11 

;       1  , 

-..^  >-,  : 

3i   ....  - 

Bi 

I>ah    -     -- 

Baeva.  C.   L.    The  nature   of  WMJ&Ued 
drill  I  ii^  rMn«*-U)u!wj«M»»  and  triple  con- 

■ni. 

Dti!  .1    iuls,  A49, 

BatiL^h  ii«Ufui,  a  mylUlcal,  06, 

i^nnulie.  a  stiuiy  of  tlie,  'W. 

Pahtok,  N.  H.     The   Taeonlc  cotitro* 

vernv  in  a  injt!»heI1,  7K. 
Darwin,  t!.,  hioijraifhy  of,  3B4. 
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Fresenius,  chemical  laboratory  of,  at 
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States,  864. 

Glass  as  a  sheathing  for  ships,  7. 

Gold,  production  of,  in  Australia,  647. 

Golden  Gate,  temperature  of  water  of, 
288. 

Goldscheider,  A.,  on  the  nerves,  459. 
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servatory, generous  gift  10,503;  sum- 
mer course  in  chemistry  at,  283. 

Hauer,  F.  v.,  annals  of  Vienna  natural 
history  museum,  e<.lited  by,  304. 

Haunte<l  houses,  apparitions  and,  341 

Haworth,  E.  a  swindler  abroad  again, 
308. 
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Heating-power  of  fras.  467. 
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Hirn,  Adolphe.  524 

Historical  materials,  neglect  and  de* 
struction  of.  480. 

History,  graphic  methods  of  illustra^ 
ing,  48U;  study  of,  on  the  contionit 
of  Europe,  177;  reconstruction  of.  431. 
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Moon,  atmosphere  of  the,  81,  124;  tem- 
perature of^the,  82.  79, 122. 

Moquis,  dance  of.  349. 

Morgan,  A.  International  copyright, 
219. 

Morris's  Catalogue  of  British  fossils,  890. 

MoRSB,  F.  W.    Phvlloxera,  417. 

Morse's  Japanese  homra  and  their  sur- 
roundings, reviewed,  42. 

Mosquito,  dangerous,  in  the  city  of 
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899;  Professor  Newcomb*saddrB«  be- 
fore the  American  society  for  n^f- 
chical  research,  145;  silver  probMB, 
266. 

Newcomb,  Professor,  address  of,  beforB 
the  American  soctoty  for  pQ^ddesl 
research,  80, 128, 146. 

New  Hampshire  the  state  of  earth- 
quakes, 660. 

Newton,  H.  A.,  on  the  comet  of  Bids, 
869. 

New  York,  health  of,  during  Msy.  02. 
664;  state  recognition  of  veteraaiy 
medicine  in,  669. 

Nopal.  The  anachronisms  of  pfetnra, 
807. 

North  Sea,  currents  of,  99. 

Numismatic  and  antiquarian  society  of 
Philadelphia,  850. 

Nyassa,  416. 

Oasis,  making  a  new  Merv.  182. 
Obelisk,  decayof ,  94.  7S,  91. 
Observatory.  Washburn,  fourth  vdame 

of  the  publications  of  the,  680. 
Occupations  of  the  British  people,  5SS. 
Ocean  surface,  802,  419, 491, 6?U. 
Oceana.  99<. 
Ocean-currents,  sea-level  and,  75,  108, 

140, 187. 
Ogle.  W.,  on  suicides  in  EnsisndSDd 

Wales,  929. 
Ohio,  petroleum   and  natural  gst  ta 

found  in,  map,  660. 
Oil,  a  new,  868;  and  gas  wells  of  Penn- 
sylvania, 251 ;  on  troubled  waters,  46. 

77,  101,  183,  167.  214,  825.  8«. 
Oil-spring,  submarine,  304. 
Oil-wells  of  Baku,  149 
Ojibwa  and  Dakota  practices,  536, 
Old-fashioned  book,  an,  246. 
Olive-oil,  production  of,  570. 
Opium,  duty  on,  385;  habit.  23. 
Oppolzer's  Treatise  on  orbits,  reviewed, 

680. 
Optical  Illusion,  458. 
Optics,  theoretical,  401. 
Orbit«,  treatise  on,  680. 
Ornithological  nomenclature,  instabllitv 

of,  296. 
Orton,  E.    Petroleum  and  natural  gM 

as  found  in  Ohio,  map^  660. 
Oxford,  modernizing  or,  31. 
Oyster-culture,  a  sponge  destructive  to. 


P.,  H.  W.  A  tornado  brood  in  Hamp- 
shire county.  Mass..  220;  festoon  clouds 
of  a  tornado,  124. 

P..  V.    Recent  psychical  i^esearches.  91. 

Pal  at.  Lieutenant,  assassination  of.  4(N. 

Paleobotany,  268. 

Paleontology,  collections  of  inrerte- 
brate,  163. 

Palestine,  geology  of  Arabia  and,  585. 

Palmer,  Mary  T.  A  trap-door  spider  at 
work,  240. 

Panama  canal,  214.  map  279;  dredging- 
machinery  for,  460. 

Papyrus  from  Egyptian  excavation,  284. 

Parasitism  among  marine  animals.  17. 

Paris  academy  of  medicine,  dispute  in. 
over  Pasteur*s  work,  521 ;  of  sciences, 
election  of  Vulplan  as  permanent  sec- 
retary of,  410;  an  ancient  burlal-plsoe 
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of,  WJ7;  new  bcieattflc  Bocfety  In,  11^, 

Pailkkh,  H.  W.  a  tonmdo  brood  In 
Eftiiipshlre  county,  Mass.,  U8. 

Ptioieur,  8S3;  uul  bjdn>pbobta,  £13.  ^1. 
206»  WOI,  413);  commtfiwions  to  inve«tj* 
fruff  otalmfl  of,  426;  deatlm  of  RuasiAn 
pifctienUa  of,  409:  dlspuU*  in  PariH  acad- 
emy of  medicine  over  wofit  of,  fiill  j 
oyatton  to,  ft31;  Stcuiley  club  dinner 
to,  411. 

PAlAiconla.  iiflrtitlou  of.  400,  440. 

PlHttfu'B  Fotltical  ecouoiujr,  rerlevrt?*!. 
446, 

P*ul,  C.  K..'  Hm,  «5. 

Paul.  U.  M.  roach  of  Satara 

aiid  ji  Geiu -i^, 

Pe*bo<lj  uiusffum,  auIioh  collect Joq  At, 

Peai'h.  C  W.,  dearh  of,  niB 

pKALK,  A.  C.     Mt^tljod  of  fltatitMir  results 

•  >r  wAt«r-aua],vite^,  'JIL 
Fcnry,  R,  E.,  ou  an  e.vpedltton  to  Gieen- 

re<l<itfoi?j.  bkiorr  of.  400* 

p^iri'tv  r  S  ,  criticism  of.  In  ooooectlou 

•    '        ►a.Htsurvrv.  ^i^. 
T  •  boroughs,  4^,  Oil  And  gAS 

ivj^}  .  r ,  ^>  ,  tm  phthblit,  4.^, 

Ferjik.  explorattoum  !».  97, 

P#*flm|icalA,  ii6, 

Persian  •It?-*ert.  discovery  of  lake  Id,  117. 

P*?nioiiulity    niulri|>lL\  8in. 

Peruvhiii*.  Jt^*furmitie«  of  bones  among 

tht?  aiioient.  lSi». 
Pi^tritlHil  rlenh.  4i»fl. 
Petrot^-iirF!  und  natural  gas,  161;  oa  foirod 

i«»  'M  ^fi«);  in  CaHfonilA.  5*5; 

Iocmi,  j  wi  h,  44H 

Pe  t  r<>  1  ►  M  a  r  tht?  Rtnl  Sen.  370. 

Phila^lt-ifniii  I    iwjuieniy    of   uaturat  t^l- 

truces,  excursion  of  i^eolnf^jcal  ctaseof, 

5IW;  (fro will  atid  needs  of.  24. 
Phtlbricil,  K  8.     a  recent  io«-stonii, 

Pbiioioiry  find  arcbeolojcy,  luiQdbook  of 
cla.Hsteal.  3i)4. 

Philoroathieal  society  of  Bordi^aux,  41ti. 

Phllostjpfiical  iiuestions  of  the  day.  4^. 

Pbllosopimy,  flrnt  lesHon^  In.  5,  in  Amer- 
ican '.■<.illM]^e!fl,  338;  stadjr  of,  in  Aus- 
trian  ^ymnoHta.  SB9. 

PljnnoKnijjh.  a  Huppo^ed  Chinese,  848. 

Phutogrufih  of  the  solar  iipectruni,  117, 

Photoii^Tapbic  stndy  of  steliar  spectra, 

Photogmph-s,   exhibition    of  scientific, 

3i»;  of  r.'tina.  45H. 
Pbotogrraiiby^  tnstantnneoup,  applied  to 

(he  s*tuay  of  the  heart  and  intestines. 

^1;  n»»w   fCntrliiib   monthly  muf^axine 

■    '  T  ,,  SdS;  use  of  composite,  for 

I  on  of  foiled  ttiniatureA,  67. 

I  amotig  mill-hands,  454. 

i-  807,      417;       commission, 

-^3;    ill   Cftllfomia,   UTO;    tn 

i  ..f^"  !■  .i.Hiy,  sue. 
I'tiy^H'loKicid    InvestisAtloa.    electricity 

employed  la,  SOO;  senses  for  beat  and 

cold,  dlffereut,  151. 
Physioloipy,  Cartwr  ~'^"  '     "  ireit  on,  820, 
PicKEKiNo,    K.  C  mniititalu 

beiifhts.  4n,    pi  study  of 

(•tffllar  s.pe<'tra,  ^.^i- 
PiottireiJ,  miaohmnisnm  of.  'itM,  307, 
Ptteomay'  HX[)fdltioii  to  Bolivia  S«4. 
Pililtii^'s  Bi>iU4>i7raphy  of  the  lati(kptAgf^s 

of  ihe  Xorth  Atnericiui  Indianii,   re- 

p-    -     ■       •     — '      -       ■     '    ■      tic,  1*48. 
'  i.S47. 

]■  :i'-J 

l-'i;iin>^,  uto.s.s  Tr-rtpii/-^it]'i'(  > *t ,  bf  blrds, 

ift.  441  ]  insectlForou»«,  3%5, 
TH*t.   !     H.,  on  pneumatic  di/Terentla- 

1  I   T^yon,  appointment  of,  aa 

r  education,  181. 
1 1^  « rvny ,  ii,  w.    Floodinic  tbtf  Subara, 

mnpM^  MS, 
Ptii^umaUo  difTereDtlaLlon,  454. 


Poetry,  Maori.  330. 

Poison  rings,  418. 

Potsoaous  mussel <i,  17.V  413. 

Poisiins  In  the  living:  b*idy,  803 

Polar  expedirinn,  zm,  aM. 

Poliakoff  s    Journey    In    Sakhalin,    re- 

vlewt*d,  1231, 
Political  and  «u:x.-ial  Mrience  at  Yale,  646; 

economy.  44fl:  chunire  in  the  teneta  of. 

with  tlme,S75;  science  (luarterly.  178, 

PClfnt^-s   I7*<. 
Pot  I  1     '  germination  of,  805, 

Poi  4lt 

Poj-  iseh  ^tatiAtlcs  of,  S57;  of 

Kiiiis.fl  jiMci,  1S7;  of  I^uidon.,  173. 
Port«irue«B  province*,   list  of  Journals 

in,  K^y 
Potatu,  ci*ntenniii1  of  litCruduction   of, 

iHl<>  Fratire.  h2l, 
Pijtfimifnv  sftlmofi  in  the,  415. 
Pou  w   nf.fioa. 

Po^^  ii  annual  n?port  of  U.S. 

»f^'  irvey,  reiiewnd,  158. 

pp*»<-vf     >\      ri,,    on   domestic    electric 

llfflitine.  32"}. 
PreJeTttNkv,  N.  M.,  explorations  of.  in 

Mongolia,    157;    reception   to,  and  re- 

siitia  of  his  explorations,  861- 
Preswens^  s  Sluov  of  oritrlns,  418. 
Prijse.  Bn?j*sa,  5^5;  for  a  iMtU^nicsl  mono- 

*rraplf,  €:   **t  31.  A.  P.  Candi4Ie,  6;  of 

Royal  academy  of  medicine  of  Bei- 

friiim,  570;  of  the  kino;  uf  the  Belgians, 

4<^. 
Pri^e^  in  Sweden,  871 ;    of  thn  French 

acJidemy,  50:   Warner,  for  ei*4Av«  on 

the  brilliant  sunseU*  of  l8?^-**4,  274. 
pHychiairy.  359. 
Ps^ychlcai  r*»*earch.  attack  nn  the  theo- 

Hophical  report  of  ih*^  EngiLsh  s<>cif:^ty 

for,    151V:    Journal  of.   I84t:     Pr<>f»>?wir 

Nf'Vfcimb'M  address  l:Mh'fnr»'  th^  Amnrl- 

can  H'»ciety  f'vr.  i'^.  Iti8,  14'i:  rejNirt  of 

Mr.  HmiifHon  to  the  s<jciety  of,  8i'6;  re- 

.seari.'lif*ft,  recent,  01. 
Psych<»t<»Ky   if!    Encycl<>j>aet!ia   Britan- 

iiicA,  514;  mijMJem,  25;  popular,  tOti. 
Pteran  xiou  and  Homo,  apropos  to,  84^!. 
Ptomaines.,  411. 
Pulioouary  vehicle*.  410. 
Pi.T.v.iM,  C>  E,    The  Darenport  tablets, 

IIW,  f//.  437. 

Qualtroiie^fa's  Boat-safler's  manual,  330. 
Quinine,  371, 

R„  F.    An  early  prediction  of  the  decay 

of  the  obelLsk,  75. 
Rahaud,  Alfred,  death  of,  410, 
Race  and  lanffuage,  :^9. 
liaceH  Aui  tjT>j's.  onifiu  of  human,  3M5; 

of  Britain,  reviewed,  *4. 
Rae's  Country  banker,  850;   reriewod, 

4<5, 
Railroad  io  central  Africa,  37;  to  Merr, 

Biikbara  and  Santarkaod,  47;   traiia- 

portatton.  258. 
Railway   eoDtract»,  30!H;   the  proposed 

Hudson  Bay,  9S:  to  central  Asia,  277, 
Ballvray-brldices  of  Japan,  the,  51. 
Railways  and  the  repuhlic.  570;  electric, 

318;   Irnperfeet  inromiatloa  tn  regard 

to  Ku.H><ian,  Itl, 
Rainfall  ui   N%  w  Euiciand,  dlstribntioa 

of,   F.'b.   U>-n,   imi  *tL  a.M;  in  Xew 

t^juth  Waleh,   varishllity  of,  29&;    in 

8ti«ifh  Afriefi,  nutp,  151, 
RahV       '  f.  49'J 

R«r  ,  w  York.  413 

Red  -etion  uf  cAttle-oars.  re- 

vu'Wi'ii.  ■',:>). 
Reformatory  at  Elmira,  207. 
RelijiTi'^u  in  collejff^s,  H3. 
Re?i(fious  io^ructlonal  Harvard,  moral 

and.  4i7;  liberty  in  Vin^inia,  4'^). 
Remwen**   Intrixlitctiou  Ut  the  study  of 

ch»'mb¥try,  revit*w«^l,  pjH. 
R©p«:irrs,  delay  in  printing;  scientiflc,  416. 
Research,  ojitional  endowment  of,  2M, 

34)7,  674. 
Re^piratioo.  combined  aerial  and  aquat- 
ic. 304, 


Reepiratory  movementa  of  amphibia, 

Retina,  pholosfraphs  of.  4^8. 

Reyer,  k..    publicalion   by,  of  profiles 

tliri>ugh  the  Sierra  Nevada,  414 
Rhine  and  Rhone  rivers,  channels   of, 

W7. 
Rhodes,  C„  on  lake-levels,  412. 
Rlc+v  C  C,t  na  mineral  waters,  454. 
Richardss     Fovid-materlals,    ivvitjwed, 

151. 
Rlehler's  Inorganic  oheDiistry,  reviewed, 

iWl. 
RtnuwAY.   R.     Is  the  d<xlo  an  extinct 

birtl  1  IW 
H11.1CV,  C,  V,    A  carnivorous  butterfly 

Ifirva   IV-H. 

R;.  .  .         ■■■ 

I;  ooof,  »3, 

H  lid,  IfcW. 

1 :  1  ,  >L .  death  of,  aiwojios  of 

1:  "ntnrr.  115 


ii4»Sii'o»',  ii  .  jii..|.'. -I  ij  ]ii>'^hi^'jir  I  If  untish 

asaociatlon,  'Ust. 
Roacoe\s  Sp«^ctrum  analysis^  reviewed, 

261. 
Rose  of  Sharon,  what  was  the.  4J|0 
Rotbwell  on  submarine  luuueilln^.  03, 
R..tlfera,  40i- 
RowLANo,  H.  A.  ThephyHioallatioratof7 

in  motlem  education,  57-1. 
Ro  VCE .  J .     Ab 1 1 ot  's  Si- i*- n  t  i  fl  t-  thelHi  u .  381 . 

philriNophicalqueHtjnnsof  the  day.  iW. 
Ruminaut^i  of  the  Copper  Kiver  reKlL»n, 

Aia.ska,  57. 
R1-8SM.LL,  I.  C.    Soda  and  potash  In  the 

far  west,  01. 
RuiMeirs  Recent  |^1acier»  of  the  United 

States,  StM. 
RuiHia,  death-rate  and  sanitation  tn.314  , 

Turkomans  in.  400;  under  the  tzars, 

5»J- 
RvDCR,  J.  A.    Hatchings,  rearing;,  and 

tranmportinfr  Inlj^ttern,  517;  sueee?^  In 

hatchiD(7  the  e^gs  of  the  c<^»d,  ill  ^. 
Ryder,  J    A,,  obHervations  of,  on  the 

mud -minnow.  849. 

S.    Recent   changes  in  Cornell   oniver- 

sii^y,  4, 
S„  C,  A.    Sea-level  and  ooean^urrents, 

102. 
S,.  L,    A  national  university,  IS. 
8.,  M.  A.    Db4e&setinrthefor^br«Jn,350; 

physical  ex]jressi*>n,  48. 
8.,  O.  T.    Spectrum  of  comet  e.  J 886. 

sas, 

8.,  W.  H.      Is  the  ocean    surface   de- 
pressed ?  570- 
Sadler.    8ee  Clark  an  d  Sad  1  e  r . 
Si^eoay,  pbynioal  ^eoi^aphy  of  the, 

Sahara,  aoodlmr  the,  ma|>t,  542, 
8aflInir-»K*«t§.  880. 

Kn '        ^  "^  -  Jay  p*^ninsu1a,  48. 
s  rneyof  Poliakoflfln,  264. 

,'^,.  viiy  iu,  5(>3. 

tiaiini>u  111  ttw  Pi*lomac.  415. 
Ball,  tax  on,  in  India.  73. 
8alt-«torm.  an  old  time,  410. 
Sandras  on  the  human  voice,  4tl. 
Saturn    and    m    Gemlnorum.   close   ap- 
Tiroftcb  of.  t(f  9i« 


ik'*'Mi-i"rK'tiri^  irj   '-Mnjt-'   ri.' nrn!'\  i.'id  moths, 

505. 
BchillinK,  N  H  ,  on  electric  li^^htlnjr,  351. 
ScbisoixKla,  24i>, 
Schtiemsnn's  Prehistoric  palace  of  Ihe 

kloics  of  Tiryns,  reviewed,  37. 
Schorarshijis,  203. 
Schools  of  Monl»^a^le,  Tenn..  «eriw  of 

summer,  3S0;  reforms  in  English  jhiIi- 

lic,  44;   i«cience  in  Eniclish  publtc,  31; 

total-abstinence  teaching  in  the,  115. 
ScHoTT,  C.  A.     Did  Dr.  Hayes  reach 
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Cape  Lieber  in  his  arctic  exploration 
of  1861 V  IftS. 

BcBTWATKA,  F.  Eskimo  buildinfr-snow, 
ai.  54. 

Schwatka*s  Aloncr  Alaskans  great  river, 
808;  reviewed,  294. 

BcieDce  and  Lord  Bacon,  148;  and  the 
state,  156;  loss  of  valuable  workers  to 
government,  63. 

Scorpion,  Professor  Thorell  and  the 
American  Silurian,  216. 

Scott,  A.,  on  the  American  judiciary, 
430. 

Scott,  E.  B.,  on  the  lower  St.  Lawrence, 
480. 

Scott,  W.  B.  Some  points  in  the  evolu- 
tion of  the  horses.  tlL  18. 

Scott- White's  Chemical  tables,  reviewed, 
176. 

ScuDDBR,  H.  E.  The  extension  of  copy- 
right, 184. 

Scudder,  S.  H.,  on  the  cockroach,  869, 
386. 

Scudder's  Fossil  insects,  414 ;  New  Eng- 
land butterflies,  851. 

Sea- level  and  ocean-currents,  75, 102, 140, 
187. 

Seals,  habits  of  Newfoundland,  66. 

Sbaman,  W.  H.  Method  of  stating  re- 
sults of  water-analyses,  211. 

Seas,  large,  near  Cape  Hatteras,  825. 

Sea-serpents,  belief  m,  528. 

Seaweed,  paper  made  of,  4%. 

86e,  M.,  on  the  surface  of  pulmonary 
vesicles,  410. 

Seeds,  distribution  of,  by  the  agricultu- 
ral bureau,  7. 

Selio&ian,  £.  R.  A.  Change  in  the  tenets 
of  political  economy  with  time.  375. 

Sbnnett,  G.  B.  Destruction  of  the  eggs 
of  birds  for  food,  199. 

Sewage,  disposal  of  London.  349. 

Sewerage  and  health,  8%:  of  Liverpool, 
456. 

Shad,  484,  486.  456,  525. 

Shakspeare,  66. 

Shaucr,  N.  S.  The  swamps  of  the 
United  States,  282. 

Shark,  strange  form  of,  847. 

Shaw's  Mechanical  integrators,  re- 
vie  we<l,  316. 

Shepard.  C.  U  ,  collection  of,  and  Am- 
herst college,  547:  death  of.  5<)4. 

Sherwood.  T.  W.  Eskimo  building- 
snow ,  Wt'Z 

Shii>s.  j^lass  as  a  shoathi?ig  for.  7, 

Shufeldt,  R.  W.  a  national  zotJlogioal 
garden,  hvh:  a  scientific  corps  for  the 
army  and  navy.  14'^:  certain  <iuesti«)ns 
relating  to  national  endowment  of  re- 
search. -^1.  374;  evolution  and  the 
faith,  4K:i;  is  the  d«Kio  an  extinct  bird? 
145,  'J4'.i:  thf*  distinction  between  anat- 
omy and  comparative  anatomy,  ■i'Z'i; 
the  English  simrrow,  14. 

ShufeUlt,  K.  w.,  oQ  science  and  the 
state,  15.5. 

Siberia,  levelling  of.  ///,  105;  the  coldest 
place.  457. 

Sidgwick,  Mrs.,  and  the  mediums.  554. 

Siemens,  W.,  gift  of,  to  the  German  gov- 
ernment for  natural  science  institute, 
435. 

Sierra  Nevada,  profiles  through.  414. 

SiG.  Corrections  of  thermometers  for 
pressure,  U>8. 

Signal  stations,  necessity  of  foreign,  3i5. 

Signalling  diagrams,  a  method  of,  ill. 
§57;  meth<xis  of  military,  h'2. 

Signatures,  use  of  comix)site  photogra- 
phy for  the  detection  of  forged,  ('»7. 

Silk-culture  in  the  Uniteil  StaU's.  3<3U. 

Silver  problem,  205,  2G6,  2fW,  28U;  in 
India,  111. 

Silver-mines  of  the  west,  the  great,  383. 

Skeleton,  a  human,  prepared  in    1543, 

Slavery  in  Madaif^ascar,  72. 
Slevin,  T.  E.  Yankee,  32. 
Slung-shot,  214. 

Smau-pox,  cost  of,  to  Tennessee,  237. 
Smell,  sense  of,  in  man,  547. 


Smith  college,  new  science  hall  at,  485; 

dedication  of,  647. 
Smith,  J.  B.    Scent  organs  in  some  bom- 

bvcid  moths,  505. 
Smith,  J.  Lawrence,  memorial  tablet  to, 

524. 
Smith,  S.  I.    Challenger  report  on  the 

So'hizopoda,  249. 
Smith,  U.  I.,  on  decapod  crustaceans, 

a38. 

Smithsonian  and  national  museum  re- 
ports, 100;  report  for  1884,  871;  works 
in  press,  214. 
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